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PART II. 


General and Physical Chemistry. 


The Index of Refraction at the Critical Point. Relationship 
between Molecular Weight, the Critical Coefficient, and the 
Real Critical Density. Maurice Prup’Homme (J. Chim. Phys., 
1913, 11, 589—596).—A theoretical paper, in which it is shown 
that at the critical point the index of refraction of all substances 
is the same. Further, it is shown that M=A.K,.d,., where M is 
the molecular weight, KX, the critical coefficient, that is, the ratio 
of the critical temperature in absolute measure to the critical 
pressure, and d, the real critical density. The value of A is cal- 
culated for a large number of substances, and shown to have a 
mean value of about 22. And since K,xd, represents the weight 
of one litre of a gas at 0° and 760 mm., A ought to give the gram- 
molecular volume of the gas. These expressions are tested on 
numerous examples, and very good agreement is found except in 
the case of associated substances. J. F. 8. 


Optical Properties of a Mixed Liquid Submitted Simul- 
taneously to an Electric and a Magnetic Field. A. Corton, 
H. Mouton, and P. Draprer (Compt. rend., 1913, 15'7, 1063—1065. 
Compare Colton, ibid., 1912, 155, 1232).—A study of the birefrac- 
tion produced in a suspension of very finely divided calcium 
benzoate in aniline, when submitted simultaneously to a magnetic 
and electric field, the inclination of the electric field to the magnetic 
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field and the illuminating ray being varied. In no case was the 
effect found to be equal to the algebraic sum of the two effects 
produced independently. W. G. 


The Peculiarities of the Zeeman Phenomenon in the Series 
Spectra of Oxygen and Hydrogen. F. Croze (Compt. rend., 
1913, 157, 1061—1063. Compare A., 1912, ii, 613; A., 1913, 
ii, 85).—A further reply to Paschen and Back (compare 
A., 1913, ii, 2), in which the author shows that the difference 
between his and their results for hydrogen is due to the fact that 
their Geissler tube was placed perpendicular to the axis of the 
electromagnet, whilst in his case it was parallel, the variation in 
the position producing a variation in the polarisation of the triplet 
of rays only in the case of hydrogen. His results for oxygen are in 
accord with theirs. W. G. 


The Effect of the Electrical Field on Spectral Lines. 
J. SrarKx (Sitzungsber. R. Akad. Wiss. Berlin, 1913, 932—946).—It 
has been found that certain hydrogen and helium lines belonging 
to the principal and subsidiary series are resolved into linearly 
polarised components under the influence of a very strong electrical 
field. 

The apparatus employed in bringing about the resolution of the 
spectral lines consists of a discharge tube provided with a disk- 
shaped cathode, which is perforated with a large number of holes, 
1 mm. in diameter. A non-perforated auxiliary electrode is placed 
behind the cathode at a distance of 1—2°5 mm., and a very intense 
electric field is established in the space between the cathode and 
the auxiliary electrode by connecting these up with the positive 
and negative poles of a battery of about 2000 accumulators. Under 
these conditions, the canal rays from the glow discharge, which pass 
through the perforated cathode, are subjected to the accelerating 
influence of the electrostatic field in the region between the cathode 
and the auxiliary electrode and the light emitted in these circum- 
stances is found to be modified in the manner indicated above. 
Up to the present, the transverse effect only has been examined. 

The B- and y-lines of hydrogen are each resolved into five com- 
ponents, the vibrations of the three middle components being 
parallel, and that of the two exterior components perpendicular to 
the electric field. The two latter are much more intense than the 
three former, and the distance of separation of the extreme lines 
in a field with an intensity of 13,000 volts per cm., was found 


to be 5°2 A,, which is only a little less than the distance between 
the two D-lines. 

The helium line A 3889 belonging to the principal series is not 
resolved by a field of 13,000 volts/em. On the other hand, the 
lines A 4472 and A 4026, which belong to the first subordinate series, 
are both resolved into six components, three of which vibrate 
parallel, and three perpendicular to the field. The lines a 4713 
and A 4121 belonging to the second subordinate series do not appear 
to be resolved by a field of the above intensity. 
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From observations on the lines of “parhelium,” it has been 
found that 5016 of the principal series, and A 4438 of the second 
subordinate series, are not measurably affected by a field of 13,000 
volts per cm. The lines 44922, 4388, and A4144, all of which 
belong to the first subordinate series, are, however, resolved under 
these conditions, and in the case of A 4922, the photographic records 
show the existence of eight components, four of which vibrate 
parallel, and four perpendicular to the lines of the field. 

The resolution of a particular line depends on the strength of 
the field, on the series to which the line belongs, and, in the case of 
lines belonging to the same series, on the wave-length. The mag- 
nitude of the resolution, as measured by the distance between the 
extreme components, is approximately proportional to the strength 
of the field. Lines which belong to the same series are acted on 
by the field in the same manner, whilst the different series of lines 
belonging to a given element behave in general quite differently. 
On comparing the displacement of the components for lines of the 
same series, it is found in some cases that the displacement 
increases as the wave-length diminishes, whilst in others the dis- 
placement is apparently independent of the wave-length. 

From the few observations available, it would also appear that 
the action of the field is greatest in the case of those lines which 
belong to the so-called nebulous series. Since these are the lines 
which are characterised by broadening when the density of the gas 
increases, there would appear to be some connexion between this 
phenomenon and the resolution of the lines in an electric field. 


H. M. D. 


The Spectra of High-frequency Discharges in Geissler 
Tubes. Rospert W. Lawson (Phil. Mag., 1913, [vi], 26, 966—981). 
—An investigation has been made of the spectra emitted by 
nitrogen, oxygen, air, hydrogen, argon, helium, neon, and carbon 
dioxide when subjected to the action of the undamped, oscillatory 
electric discharge from a high-frequency Poulsen are generator. 
Fused silica discharge tubes, provided with external mercury 
electredes, were found most convenient for the observations. In 
general, the light emitted in this type of discharge is much greater 
than that obtained by other methods. The form of the discharge 
varies very considerably with the pressure of the gas and the 
current density, but is independent of the nature of the gas in 
the tube. 

In none of the gases examined was the frequency of the discharge 
found to have any influence on the spectrum obtained, and in no 
case was it found possible to produce the condensed discharge 
spectrum by means of the Poulsen high-frequency generator. The 
view that the oscillatory character of the condensed discharge is 
the determining factor in the production of the elementary line 
spectrum is thus proved to be untenable. It seems more probable 
that the appearance of this spectrum in condensed discharge is 
dependent on the initial value of the current in the tube at each 
train of oscillations. 
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Photographs of the spectra obtained are shown in the paper, and 
these are discussed in detail. The air spectrum is identical with 
that of nitrogen under similar conditions of discharge, and in no 
case are oxygen lines discernable. In the case of oxygen, the 
compound line spectrum is obtained in all circumstances, change 
of voltage, current density, frequency, and gas pressure being 
without effect. For hydrogen, the series spectrum becomes relatively 
much brighter than the secondary spectrum when the discharge 
current is increased. This effect is similar to that observed in 
hydrogen with the ordinary induction-coil discharge. In the case 
of argon, experiments with varying currents of the same frequency 
show that the red spectrum is obtained with small, and the blue 
with large, currents, and that the current density is the main 
factor involved in the transition from one spectrum to the other. 

In the experiments with neon, helium, and carbon dioxide, the 
spectrum obtained was identical with that observed when the non- 
condensed discharge from an induction coil is used. H. M. D. 


Series of Lines in the Spectrum of Neon. R. Rossi (Phi. 
Mag., 1913, [vi], 26, 981—984).—Three series of lines have been 
found in the spectrum of neon. Two of these consist of doublets 
with constant frequency difference and common convergence fre- 
quency at A4119°8 in the visible spectrum, whilst the third series 
consists of single lines in the ultra-violet. 

The two series of doublets resemble subordinate series, but no 
evidence of the principal series, which might be expected to accom- 
pany them, has been obtained. The series of doublets do not 
correspond with any of the subordinate series of helium, for 
although they are nearer to the red end of the spectrum, as would 
be expected, the approximate relation between the separation of 
doublets and the square of the atomic weights does not hold. 


All three series of lines are expressed by a Rydberg formula. 
M. D. 


.. Measurement of Ultra-violet Spark Spectra of Metals 
According to the International System. Joser Maria EpER 
(Sitzeungsber, K. Akad. Wiss. Wien, 1913, 122, Ila, 607—-633).—A 
description of the methods employed to measure the ultra-violet 
spark spectra of the following elements: silver, aluminium, arsenic, 
gold, barium, bismuth, carbon, calcium, cadmium, copper, lead, 
antimony, tin, strontium, tellurium, and zinc; the results are 
exhibited in tabular form. F. M. G. M. 


Measurements in the Arc Spectrum of Nickel According to 
the International Normals. Srecmunp Hamm (Zeitsch. wiss. 
Photochem., 1913, 13, 105—130).—The wave-lengths of lines in the 
are spectrum of nickel have been measured between A7122 and 
A 2165. The recorded wave-lengths are compared with the previous 
data obtained by Hasselberg and by Exner and Haschek. Evidence 
has been obtained of the displacement of certain lines when the 
electrical conditions of the discharge are varied. H. M. D. 
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Quantitative Study of the Absorption of Light by Bromine 
Vapour in the Ultra-violet. G. Risaup (Compt. rend., 1913, 157, 
1065—1068. Compare Heonri, J. Physique, 1913, 305).—The anthor has 
measured the coefficients of absorption of bromine vapour in ultra- 
violet light, by taking two photographs side by side with the same 
duration of exposure, one having passed through the bromine, and 
the other having the intensity of light reduced in a known ratio, 
and seeking in the two photographs the region where the blackness 
is the same, thus getting the coefficient of reduction and the index 
of extinction for the given wave-length. Measurements were made 
with the bromine vapour under various pressures, the results 
showing that the index of extinction is proportional to the pressure. 
The author considers that the kinetic theory of absorption does not 
hold good for broad bands, but for the fine rays it accounts for 
the facts observed. W. G. 


Optical Studies on Carboxylic and Thiocarboxylic Acids, 
their Salts and Esters. A. Hanrzscy and E. Scnarr (Ber., 1913, 
46, 3570—3588).—An_ investigation of the aliphatic carboxylic 
acids and their simpler substitution products by means of their 
absorption spectra in the ultra-violet region. Especial care was 
taken to ensure the purity of the substances and of the solvents 
used. 

The results with formic, acetic, and butyric acids (compare 
Bielecki and Henri, A., 1912, ii, 882; A., 1913, ii, 86, 263) indicate 
that association has practically no influence on the absorption ; for 
example, acetic acid and its solutions are optically identical. From 
the constant behaviour of the fatty acids and their salts in aqueous 
solution at various concentrations, it also follows that dissociation is 
without appreciable effect (compare Wright, T., 1913, 108, 528). 
Although the solutions of an ester in various solvents are optically 
identical, alcoholic solutions of an acid are slightly more absorbent 
than the homogeneous acid or its solutions in water or light 
petroleum ; this is attributed to the formation of more strongly 
absorbent alcoholates. From the lack of influence of water (as a 
solvent) on the absorption of an acid, the conclusion is drawn that 
the hydrates which are generally believed to be formed cannot be 
of the structure RC(OH),. 

In comparing the absorption of the various fatty acids, it is 
found that formic acid is more strongly absorbent than the other 
carboxylic acids, the others gradually increasing in absorption with 
rising molecular weight towards a limit which falls short of the 
effect produced by formic acid; the influence of homology on the 
absorption of esters derived from the same aliphatic acid is prac- 
tically nil (compare Bielecki and Henri, Joc. cit.). An aliphatic 
ester exerts stronger absorptive action than the isomeric acid; for 
example, ethyl acetate than butyric acid. 

A comparison of the various derivatives of an acid shows that 
the absorptive power increases in the order salt—acid—ester— 
anhydride-chloride, probably because the less positive the group 
introduced, the less is the chromophoric effect of the unsaturated 
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carbonyl group interfered with by the action of partial valencies 
between it and the substituent. Similar relations are observed with 
oxalic acid derivatives, which, however, are much more strongly 
absorbent than the corresponding fatty acid derivatives. 

As is already known (Purvis, Jones and Tasker, T., 1910, 97, 
2287), sulphur acts strongly as an auxochrome when introduced into 
the carboxyl group, the absorption increasing in the order R-CO,Et, 
R-CO-SEt, RCS-OEt, RCS,Et. In the third, selective absorption 
appears, and is strongly marked in the last class, the xanthates 
showing two absorption bands. Purely chemical evidence fails to 
suffice for a decision as to whether the acids RCO-SH and RCS-OH 
and salts, corresponding with the thiol- and thion-esters, are dynamic 
isomerides, but an examination of the absorption spectra of ethyl 
thiolearbonate, OEt-CO-SEt, ethyl thioncarbonate, OEt-CS-OEt, 
and the potassium salt, OEt-C(SO)K, demonstrates that the 
potassium salt is an equilibrium mixture of molecules of the thiol- 
and thion-structures. In a similar manner, thioacetic acid reveals 
itself as at least mainly of the thiol-structure, CMeO-SH, whilst the 
potassium salt appears to be a mixture of the thiol- and thion- 
structures. From a comparison with methyl thiolbenzoate, 
CPhO-SMe, and thiobenzamide, CPhS:NH,, free thiobenzoic acid 
and also its potassium salt appear to be similar mixtures of dynamic 
isomerides. The relative stability of free xanthic acid in solution 
in light petroleum and in alcohol (compare von Halban and Kirsch, 
A., 1912, ii, 1046; A., 1913, ii, 312) is also readily observed from 
the alteration in the absorption. D. F. T. 


Ulitra-red Absorption of Gases. Eva von Baur (Ber. Deut. 
phusikal. Ges., 1913, 15, 1150—1158. Compare A., 1913, ii, 810, 
814).—The absorption bands exhibited by hydrogen chloride at 
3°5p and by carbon dioxide at 2°7u have been further examined 
with the aid of a quartz prism, which affords a much greater 
dispersion as compared with that obtained by the use of a fluorspar 
prism. In these circumstances it has been possible to detect twelve 
maxima in the double band of hydrogen chloride. It is assumed 
that these maxima correspond with definite frequencies of molecular 
rotation. The carbon dioxide band at 2°7m is found to consist of 
two separate bands, and the appearance of these suggests that these 
bands would be found to be double if an instrument of somewhat 


greater dispersive power were employed in their investigation. 
H. M. D. 


Absorption of Ultra-violet Rays of Fatty Acids, their Salts, 
and Esters. Victor Henri (Ber., 1913, 46, 3650-3653. Compare 
Hantzsch and Scharf, preceding page).—The simple acids, esters, 
ketones, etc., show so little absorption of ultra-violet rays that 
even traces of impurities appreciably increase the absorption, and 
the compounds must be carefully purified. The agreement between 
the measurements of Bielecki and Henri and Hantzsch and Scharf 
for formic and acetic acids shows this to have been effected. The 
sodium salts absorb less than the acids. Acetic acid absorbs only 
one-third as much as the isomeric methyl formate. Propionic acid 
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compares with ethyl formate as 4to 7. Accordingly, the absorption 
methods show differences which the refraction methods do not 
reveal. E. F. A. 


Quantitative Investigation of the Absorption of Ultra- 
violet Rays by Aliphatic Saturated and Unsaturated Ketones 
and Aldehydes. IV. Jan Brevecxr and Victor Henri (Ber., 
1913, 46, 3627—-3649).—The absorption curves of aliphatic ketones 
and aldehydes are characterised by an absorption band between 
2700 and 2800. This band is characterised for the carbonyl group 


ce. The position of the maximum depends on the alkyl 


group. It is lowest in the simplest aldehydes, and increases regu- 
larly with the number of CH, groups. In the unsaturated ketones 
and aldehydes the ethylene linking causes a greater exaltation the 
nearer it is to the carbonyl. For shorter wave-lengths to the right 
of the maximum, acetone does not show a minimum until A= 2144, 
aldehydes and the more complicated ketones show a minimum, and 
the absorption curve rises with the complexity of the alkyl. 

Comparison of the absorption curves of acids, ketones, and 
aldehydes indicates that the oxygen atom in carbonyl has its partial 
valencies free, whereas in carboxyl they are united with one another. 

The absorption curve of acetone is parallel to that of acetic acid. 
In diacetyl the partial valencies of the oxygen atoms of the two 
carbonyls neutralise one another, so that the absorption curve lies 
but little above that of the monoketones. In acetylacetone, on the 
other hand, the two carbonyls augment one another. 

The curves for aldehydes and ketones can be resolved into separate 
elemental curves. For aldehydes these are two in number, due to 
the carbonyl and to the alkyl respectively. For ketones the number 
is three, due to the carbonyl and to each of the two alkyl groups. 
This is in agreement with the photochemical experiments of Henri 
and Wurmser (A., 1913, ii, 171), who have shown that the rays 
from A=2800 are absorbed by the carbonyl, and from A=2300 by 
the alkyl in the case of acetaldehyde. 

Hence in the absorption of rays of different wave-length the 
electrons of sometimes the one and sometimes the other atomic 
grouping come into play. Only a part of the molecule takes part 
in the absorption, and this part changes when the wave-length 
is altered. E. F. A. 


New Type of Absorption Spectrum. J. Koentcssercer and 
K. Voar (Physikal. Zeitsch., 1913, 14, 1269—1271).—It has been 
found that the absorption spectrum of tetrazine vapour deviates in 
a marked manner from the spectra which have been previously 
described. In a general way, it resembles the series line absorption 
spectra of metal vapours. 

The spectrum consists of seven principal lines, the distance 
between successive members of this group decreasing as the wave- 
length diminishes. Between the principal lines are a considerable 
number of other lines of varying intensity. The weaker lines are 
very sharp, but each of the principal lines is associated with a 
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continuous background, the breadth of which in the case of 


saturated vapour at ordinary temperature amounts to about 10 A. 
When the density of the vapour is increased, a series of changes is 
found to occur in the neighbourhood of these lines. The first con- 


sists in the appearance of a bright line at a distance of about 1 A 
from the absorption line; the absorption of the continuous back- 
ground then increases in intensity, with the result that the prin- 
cipal absorption line becomes less prominent, but the bright line 
remains when the density of the vapour is further increased, and 
it appears to be very nearly symmetrically situated with reference 
to the surrounding region of continuous absorption. Photometric 
observations have shown that the bright lines differ quite appre- 
ciably from the adjacent absorption region. An attempt is made 
to account for the appearance of the bright lines in the a 
H. M. D. 
Rotation Dispersion. V. L. Tscnuecarv and A. OcoRoDNIKOV 
(Zeitsch. physikal. Chem., 1913, 85, 481—511. Compare A., 1911, 
ii, 450, 787; 1912, ii, 407).—The ultra-violet absorption spectra and 
the optical rotation of a large number of derivatives of /-menthyl- 
xanthic acid, /-bornylxanthic acid, and fenchylxanthic acid have 
been determined. The measurements were carried out in ethyl 
alcohol solution, and as light source, in the absorption spectra 
determinations, a spark between rhodium and nickel poles was 
used. In every case examined, selective absorption is observed, 
and in the simplest xanthates a band with its maximum at 280pu 
is always observed. The constitution of the absorption curve is in 
the first place dependent on the sulphur-containing complex which 
plays the part of chromophore. The form of the curve remains 
practically constant if this group remains intact, but should this 
group be changed in any way, the absorption curve is changed in 
form. When two groups RO-CS-S- are directly united, the 
absorption spectrum characteristic of this group is not obtained, 
but one which does not contain any definite bands. If, however, 
the two RO-CS-S— groups are connected through one or more 
methylene groups, the characteristic absorption spectrum is 
obtained. In such compounds RO-CS—S-[CH,],—S-CS-OR, the 
breadth of the band is proportional to the content of the solution 
in RO-CS-S— groups. A general parallelism is observed between 
the abnormal rotation dispersion and the characteristic selective 
light absorption of the active xanthates and analogous compounds. 
The divergences from the simplest possible relationships can be 
explained at least in part by the superposition of the partial 
rotations of the various optically active centres and by purely 
constitutive influences. In any given group of analogously con- 
stituted xanthates the corresponding dispersion curves can be made 
to coincide by a shifting in one direction, and in this connexion 
a relationship between the absolute rotation values and the position 
of the rotation maximum is established. In this respect the 
optically active xanthates behave like the tartaric esters, and the 
conclusion is drawn that the cause of the anomalous dispersion in 
these two cases must be similar. J. F. 8. 
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Rotation Dispersion. VI. The Influence of Temperature 
on Abnormal Rotation Dispersion of Coloured Compounds. 
L. Tscuugarv and W. Pastanocov (Z-itsch. physikil. Chem., 1913, 
85, 553—571. Compare A., 1911, ii, 450, 787; 1912, ii, 407, and 
preceding abstract)—-The influence of temperature on the 
abnormal rotation dispersion has been investigated in the case of 
the coloured compounds methyl /-bornylxanthate, methyl /-menthy]l- 
xanthate, the thioanhydride of J/-menthylxanthic acid, the 
methylene ester of di-/-menthylxanthic acid, and the thioanhydride 
of dl-fenchylxanthic acid. The investigations were carried out at 
temperatures from —50° to +80° in toluene and acetic acid 
solutions. The sensitiveness to temperature change of the rotation 
es grag is a constitutive property of optically active substances, 
and in the substances examined is not only dependent on the 
sulphur in the light-absorbing complex, but also on the nature of 
R in the complex RO-CS:S—. The temperature-coefficient of the 
rotation can have both positive and negative values. The tempera- 
ture curves corresponding with definite wave-lengths (isochromes) 
can have forms which are either convex or concave to the tempera- 
ture axis, and the lowest portion of these curves do not differ 
much from straight lines. On constantly changing the tempera- 
ture the dispersion curve is shifted in a definite direction, which 
is usually toward the violet end of the spectrum, and this is 
connected with a raising of the whole curve. There is conse- 
quently no analogy to be found between the temperature influence 
on the dispersion curves of the xanthic acid derivatives and those 
of the tartaric esters. J. F. 8. 


Comparison of Liquid Crystals of Racemic and Optically 
Active Amyl Esters. D. Vor.Lanper and Franz Janecke (Zeitsch. 
physikal. Chem., 1913, 85, 691—696).—A number of amyl esters of 
arylideneaminocinnamic acids have been studied in connexion 
with their liquid crystals. »-Anisylideneamino-a-methylcinnamic 
acid r-amyl ester forms fine, light yellow needles, which show two 
transition points on heating, at 66—67° and 69°. It forms one 
crystalline liquid phase and two crystalline solid phases, none of 
which polarise light circularly. The changes from one phase to 
another are given by the scheme: 

solid eryst. I 
ee EA 


Gea 


amorph. liq. 


liq. eryst. — solid cryst. IT. 


The d-amyl ester formed from /-amyl alcohol forms two solid and 
two liquid crystalline phases. The liquid crystals produce circular 
polarisation. The changes of the phases are given by the scheme: 
Sate eryst. liq. [l.<—>cryst. solid. L. 
amorph. liq. 

—-—> ee 


' eryst. liq. 1. —> eryst. liq. I1.—>eryst. solid LI. 
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The racemic amyl ester of pethoxybenzylideneamino-a-methyl- 
cinnamic acid shows two transition points at 88° and 101°, whilst 
the active ester has transition points at 86° and 100°. The racemic 
ester exists in three liquid, crystalline phases and one crystalline, 
solid phase, none of which are circularly polarising. The trans- 
formations of one form into another are shown by the scheme: 


amorph. liq. <— crys’. liq. IT. <— eryst. solid 


\\ f \\ f 
“Se Bos Se 
eryst. liq. I. eryst. liq. ILI. 
The active ester also has three liquid and one solid crystal 


phases, of which liq. cryst. I is circularly polarising. The trans- 
formations are given by the scheme: 


amorph. liq. — eryst. liq. I. = eryst. liq. IL. — solid eryst. 


Roe: s 
ie 
eryst. liq. IIT. 


Neither the active nor racemic ester of p-nitrobenzylideneamino- 
a-methylcinnamic acid produces liquid crystals. J. F. 8. 


Production of Circularly Polarising Liquid Crystals from 
Optically Inactive Liquid Crystalline Substances. D. Vor- 
LANDER and Franz Janecke (Z-itsch. physikal Chem., 1913, 85, 
697—700).—It is shown that the addition of small quantities of 
abietic acid to optically inactive liquid crystals renders them 
strongly circularly polarising. Many other substances have been 
investigated, but none are found to be as active as abietic acid; 
pinene, borneol, menthol, pulegone, and camphor are active to a 
small extent, whilst camphoric acid, ethyl d-tartrate, ethyl malate, 
and cinchonine are entirely without action. J. F. 8. 


Optical Sensitisation. II. Car. Winrner and H. Oxsoxtr-. 
Howe (Zeitsch. wiss. Photochem., 1913, 13, 89—104. Compare A., 
1911, ii, 239).—The precipitation of mercurous chloride from Eder’s 
solution, on exposure to light, reaches a limit when the solution 
still contains large quantities of mercuric chloride and ammonium 
oxalate. Comparative experiments, in which equal volumes of the 
filtrate and of a fresh solution of the same composition were 
exposed to the influence of light under similar conditions, indicate 
that the initial photochemical action leads to the formation of 
some substance which acts as a powerful negative catalyst. 

It has been shown previously that the photo-sensitiveness of 
Eder’s solution depends on the presence of traces of iron, which, 
it was thought, might be adsorbed by the precipitated mercurous 
chloride. This hypothesis does not, however, explain the optical 
insensitiveness of the filtrate, for when small quantities of ferric 
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chloride were added to this, it was found to be inactive on further 
exposure to light. 

The same phenomenon is met with in the case of Eder’s solution 
to which eosin is added. In general, the effect becomes more marked 
as the intensity of the light increases. If the ultra-violet rays are 
cut off during the preliminary exposure, the photochemical sensi- 
tiveness does not disappear. Further, it has been found that there 
is an appreciable loss of sensitiveness if the eosin solution is inso- 
lated before being added to the Eder’s solution. The observations 
seem to show that the anti-catalyst which reduces the photo- 
sensitiveness of the solution is a product of the photochemical 
decomposition of eosin. 

Some experiments have also been made on the photochemical 
oxidation of ferrous sulphate in presence of eosin. The sensitive- 
ness increases with the quantity of eosin to a maximum value, 
which remains constant when the eosin concentration is further 
increased. The sensitising influence of a given quantity of eosin 
increases as the concentration of the ferrous salt diminishes. Other 
observations show that the bleaching of the eosin and the oxida- 
tion of the ferrous salt are to some extent independent of one 
another. H. M. D. 


Wave-length and Velocity of Reaction. L. Bruner (Zeitsch. 
Elektrochem., 1913, 19, 885—886).—Polemical. A reply to Plotnikov 
(A., 1913, ii, 898) ; see also Bruner (ibid., ii, 745). J. F. 8. 


Reversible Photochemical Reactions in Homogeneous 
Systems. f£-Metbylanthracene and Dimethyldianthracene. 
Fritz Weicert and Orro Krier (Zeitsch. physikal. Chem., 1913, 85, 
579—622. Compare Luther and Weigert, A., 1904, ii, 463; 1905, 


lig ht 


ii, 785).—The change 8-methylanthracene — dimethyldianthracene 
dark 


has been investigated in the same way as the change anthracene 
=> dianthracene was treated by Luther and Weigert (loc. cit.). 
It is shown that in the present case the reaction is somewhat 
complicated by the formation of several isomerides of dimethy]l- 
dianthracene, and as it was not possible to separate the various 
isomerides the mixture was treated as a uniform substance, since 
it was shown that the various constituents behaved kinetically in 
an identical manner. The estimation of the amount of methyl- 
anthracene which had changed was effected by removing the 
solvent, weighing the mixture of dimethyldianthracene and methyl- 
anthracene, and then subliming the methylanthracene in a specially 
constructed vacuum oven. The experiments were carried out in 
boiling solutions of phenetole, toluene, and benzene, temperature 
changes being brought about by reducing the pressure under which 
the solvents were boiling. It was found that the depolymerisation, 
in the dark, at temperatures 170°, 160°, and 150°, followed the 
course of a unimolecular reaction, and that the velocity of this 
reaction increased with the temperature. The temperature-coeffi- 
cients kyx90/kyg9e = 2°60 and kyggo/Ky50= 2°74 were obtained. An 
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equilibrium was set up in phenetole solution at 170°, 160°, and 
150° under the influence of light, which could be reached from 
either side; the concentration of dimethyldianthracene increased 
with the concentration of methylanthracene at the equilibrium 
point, and approached a limiting value asymptotically. The limit- 
ing value became smaller with increasing temperature. On the 
assumption that the constants of the dark reaction were unchanged 
in the light, the velocities of the light reaction were calculated 
from the equilibrium values at 170°, 160°, and 150°. Here, also, 
with increasing concentration of methylanthracene, a value was 
obtained which approached a limiting value asymptotically. The 
temperature-coefficient of the light reaction, as in the case of most 
photochemical reactions, was approximately unity. To determine 
the velocity of the photochemical formation of dimethyldianthra- 
cene, experiments were carried out at temperatures from 60° to 
105°. At these temperatures the reverse reaction could be 
neglected. The reactions were effected in benzene and toluene 
solutions. In these cases the velocity approached a limiting value 
with increasing concentration of methylanthracene; the tempera- 
ture-coefficient was approximately unity, but with small concentra- 
tions of methylanthracene it became somewhat larger. It was 
also found that the amount of dimethyldianthracene formed was 
proportional to the surface subjected to the light, and inversely 
proportional to the volume of the solution. The amount of absorp- 
tion of the chemically active rays effected by the solvents, methyl- 
anthracene and dimethyldianthracene, were determined, and it was 
shown that the whole of the active light entering the vessel was 
absorbed by these substances. The distribution of the absorption 
among the various constituents of the solution was calculated, and 
from this the relative velocity of formation of dimethyldianthracene 
was calculated. The results show that over a range of 100° the 
reaction velocities at a stated concentration of methylanthracene 
are practically identical, so that neither the temperature nor the 
solvent affects the velocity of this energy-storing photochemical 
reaction. On the other lrand, in all solvents and at all temperatures 
an approximately equal increase in the reaction velocity was 
observed with increase in the concentration of the methylanthra- 
cene. With small concentrations of methylanthracene the influ- 
ence is considerable, whilst with very high concentrations it is 
hardly noticeable. The thermodynamical significance of these 
facts is indicated. A specific photochemical polymerisation of 
anthracene and methylanthracene is calculated on the basis of 
earlier calorimetric determinations, and the following values 
obtained: ¢,=—6°9x10-® mols. per cal., ¢,=5°5 x 10-® mols. per 
cal. A theoretical value for ¢ is calculated for light of wave- 
length A=400 pp on the basis of Einstein’s theory of quanta, and 
the value ¢,=2°44 x 10-5 mols. per cal. obtained. J. F. 8. 


Experimental Confirmation of Faraday’s Law in Gas 
Reactions. M. Le Buane (Zeitsch. physikal. Chem., 1913, 85, 
511—512).—Polemical. The author claims priority over Lind (A., 
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1913, ii, 898) for the proof that the chemical change brought about 
by a-rays follows the Faraday Law (compare also” Bergwitz, A., 
1910, ii, 377). J. F. 8. 


Recombination of Ions made by a-Rays. H. Ocpen (Phil. 
Mag., 1913, [vi], 26, 991—1001)—‘he hypothesis of columnar 
ionisation is not capable of explaining the very great differences in 
initial recombination under a-ray ionisation displayed by different 
gases. Some factor not yet considered enters in determining the 
form of the ionisation-voltage curves. It was noticed that carbon 
monoxide freshly prepared showed a much less tendency to recom- 
bination than after it had been stored for some weeks over 
water. This suggested that a very small proportion of ions of 
very small mobility might account for the results, and that the 
initial recombination in a gas should increase in the extent to 
which it forms such ions. The nearer the gas is to its boiling point 
the more does the gas exhibit initial recombination. In the follow- 
ing list the order, which is that of the boiling points, is also the 
order in which the tendency to recombination increases: hydrogen, 
carbon monoxide, oxygen, methane, carbon dioxide, ammonia, 


sulphur dioxide. F. 8. 


Analysis of the y-Rays of the Thorium and Actinium 
Products. E. Rutserrorp and H. Ricwarpson (Phil. Mag, 1913, 
[vi], 26, 937—-948. Compare iid., 25, 722, and A., 1913, ii, 324). 
—In addition to the known hard type [p(Al)(cm.)-!=0°096], 


thorium-C and -D, deposited on a nickel wire, gives a soft type of 
y-rays, comprising 20% of the total, and absorbed completely in 
2 mm. of aluminium, but not exponentially. It is probable that, 
as in the case of radium-C deposited on nickel, this soft y-radiation 
comes from the nickel under the excitation of the a- or B-rays, and 
that thorium-D gives only one type of y-rays. This was confirmed 
by measurement of the rays from a preparation of thorium-D on 
an aluminium plate, obtained by recoil. With the active deposit 
of thorium in equilibrium (thorium-B+-C+-D) three new types, 
due to thorium-B, for which p»(Al)(cm.-1) = 160, 32, and 0°36 respec- 
tively, were obtained. The last probably corresponds with the 
radiation recently observed by Marsden and Wilson (A., 1913, ii, 
907) and Hahn and Meitner (ibid., 906). 

For mesothorium-Z7 analysis showed the y-rays to consist of 
two homogeneous types, »=26 and 07116. The y-rays from a 
preparation of actinium-X in equilibrium with its products, 
actinium-B+-C+-D, consists of four types, and from analogy to 
the thorium series it is probable that the three for which »=120, 
31, and 0°46, belong to actinium-B, and one for which p»=0°198 
belongs to actinium-D. 

The y-rays of radioactinium consist of two types, for which 
»=25 and 0°190. In an ordinary electroscope the radioactinium 
contributes some 25% of the total y-activity of actinium in equili- 
brium. The more penetrating type was present in very small 
quantity, but is the most penetrating of the actinium series. 
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In general, four types of y-rays are distinguished: (1) those of 
the B-members, mw varying from 120 to 250; (2) a type varying 
from »=26 to 45, which are probably characteristic radiations of 
the LZ series; (3) a penetrating type from the B-members (u=0°36 
to 0°51); @) a very penetrating type (u=0°115 to 0°198), which 
are probably characteristic radiations of the X series. 

Types (1) and (2) are less penetrating than average X-rays, 
although (2) is present in X-rays from a platinum anticathode. 
Type (3) is similar to X-rays from a very hard bulb. Type AA are 
altogether more penetrating than any X-rays. 


The High-frequency Spectra of the Elements. H. G. J. 
Mose.ey (Phil. Mag., 1913, [vi], 26, 1024—1034).—A method for 
obtaining photographs of X-ray spectra is described, which makes 
the analysis of these rays as simple as that of the rays in the 
visible spectrum. The element under investigation is excited by 
a stream of sufficiently fast cathode rays, whereby it emits its 
characteristic X-radiation. A narrow beam of these rays is allowed 
to fall on the cleavage face of a crystal of potassium ferrocyanide 
suitably mounted on the prism-table of a spectrometer. The char- 
acteristic rays of definite frequency will be reflected only when 
they strike the surface at certain definite angles, which are afforded 
by the relation nA=2dsin 0, in which @ is the glancing angle of 
incidence, A the wave-length of the rays, d the “ grating constant” 
of the crystal, and nm an integer which determines the “ order” of 
the spectrum. The angle @, at which the characteristic rays are 
reflected, has been measured in the second and third order spectra 
given by calcium (scandium), titanium, vanadium, chromium, man- 
ganese, iron, cobalt, nickel, copper, and zinc. These elements form 
an unbroken series, in which the atomic weight increases, except 
that the positions of cobalt and nickel are reversed. 

The spectrum of each element consists of two lines of different 
intensity, the stronger line being designated by a and the weaker 
by 8. When other lines were found on the photographs it was 
possible to refer them to impurities in the metal under examina- 
tion. The prevalence of these lines due to impurities suggests that 
the examination of the X-ray spectra may prove to be a valuable 
method of chemical analysis. Its advantage over ordinary spectro- 
scopic methods lies in the simplicity of the spectra and the impossi- 
bility of one substance masking the radiation from another. 

The spectra of the different elements are very similar. This is 
shown not only in the relation between the intensities of the two 
lines, but also by the fact that the ratio of the wave-lengths A,/d, 
remains practically constant throughout the series. 

The significance of the X-ray spectra is discussed from the 
point of view of the constitution of the atoms. A table is given in 
which the values of Q=,/v/0°75v) are recorded, v being the 
frequency of the a@ line and vp the fundamental frequency of 
ordinary line spectra. The quantity Q is represented almost 
exactly by a series of successive integers, beginning with 
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calcium=19. This is regarded as evidence of the existence in 
the atom of a fundamental quantity, which increases by perfectly 
regular steps on passing from one element to the next. This 
quantity can only be the charge on the positive nucleus, and this 
has been shown previously by Rutherford to be approximately 
equal to that of 4/2 electrons, where A is the atomic weight. It 
thus appears that the quantity referred to above, increases from 
atom to atom by a single electronic unit, and that its magnitude 
is represented by the number of the place which the element 
occupies when the elements are arranged in the usual order indi- 
cated by the periodic system. Its value for hydrogen is therefore 1, 
helium 2, lithium 3, ... calcium 20, ... and zine 30. ; 
From the close similarity between the X-ray spectra of the 
different elements, it may be inferred that these radiations origin- 
ate inside the atom, and on that account have no connexion with 
the complicated light spectra and chemical properties which are 
determined by the structure of its surface. H. M. D. 


[Doppler Spectrum of Hydrogen Canal Rays.|] J. Srark 
(Ber. Deut. physikal. Ges., 1913, 15, 1235—1236).—The interpretation 
of the Doppler spectrum due to hydrogen canal rays, which was 
given by the author in a previous paper (A., 1913, ii, 901), has 
been misunderstood by Gehrcke and Reichenheim (2b7d., ii, 1004). 
Apart from this, the author considers that the three maxima on 
the intensity distribution curve are due to the singly charged ions 


t + + 
represented by H, Hy, and Hg, and not, as supposed by Gehrcke 
and Reichenheim, to atom ions carrying respectively three, two, 
and one unit of charge. 


Ionisation of Gases by Collision with Low Electric Forces. 
F. W. Wueatvey (Pail. Mag.,* 1913, [vi], 26, 1034—1043).—Experi- 
ments have been made on the ionisation which results from the 
collision between molecule and ions, the radiation from polonium 
being used as a source of a-rays. The results obtained with air 
indicate that the ionisation produced by the a@rays is identical 
with that produced by Réntgen or Becquerel rays or by ultra- 
violet light. 

According to Townsend’s theory of ionisation by collision, the 
current potential curves for different distances between the elec- 
trodes do not intersect. On the other hand, the results obtained 
by Barss (A., 1912, ii, 884) seem to show that these curves cross 
in the case of vapours at higher pressures. In view of this dis- 
crepancy, the author has repeated Barss’s experiments with sulphur 
dioxide, the pressure of the gas, the distances between the elec- 
trodes, and the applied potential being the same as those used 
by Barss. The current potential curves for different distances 
between the electrodes do not intersect one another, and there is 
therefore no evidence that the behaviour of sulphur dioxide is 


at all inconsistent with the theory of ionisation by collision. 
H. M. D 
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Ionisation by Heated Metals. Henri Jacques Proumen (Bull. 
Soc. chim. Belg., 1913, 2'7, 295—300).—In the first series of experi- 
ments an internally oxidised brass spiral was heated at 125—130° 
in an atmosphere of dry, filtered air, and the ionisation determined 
by means of an electrometer. After seven days, renewed heating 
produced a second definite ionisation (positive and negative ions). 
On prolonged heating, the effect disappears, and the tube shows 
a fatigue which may persist for a long period. 

In a second series of experiments, rusty iron nails were used, 
the flask containing them being heated for three minutes at 
135—145°, and the gas then conveyed to the condenser. The ionic 
content of the gas was found to be very variable, and the effects 
less marked than when clean iron nails were employed. Similar 
results were obtained with other metals which had been oxidised or 
superficially attacked, and the phenomena of ionisation were then 
observed in cases where the metals themselves only show slight 
effects. Prolonged or repeated heating causes the metals to become 
fatigued, and the original properties are only regained after a rest 
more or less prolonged, according to the metal, the superficial layer, 
and the heating. 

The author is led to attribute these phenomena to the disruption 
of the surface layers by the escape of the gas occluded in these 
layers, and especially between them and the metal. Fatigue occurs 
when the gas has been completely evolved or the surface so broken 
up that a fresh fracture of it cannot take place. Renewed activity 
is observed when, for example, the broken surface becomes cemented 
together by a new layer of oxide, etc. It is not improbable that 
the effect is also due to the formation of ions during slow oxidation 
which are occluded between the metal and the layer of oxide and 
disengaged by heat. H. W. 


Diffusion and Valency of the Radio-elements. G. von 
Hevesy (Physikal. Zeitsch., 1913, 14, 1202—1209).—The earlier 
determination of the valency of thorium-B and radium-F (A., 1913, 
ii, 174) having given a value one unit too low, the diffusion experi- 
ments were repeated. For nearly saturated lead chloride solution 
in water, the diffusion coefficient corresponded with D,,. = 
1:06(cm.* day~'), which gives for the valency of the lead ions 1°64, 
in agreement with the work of Ende that 6°2% of the substance 
is undissociated, 43°7% of the lead is present as PbCl+, and 50°1% 
as Pb++. For thorium-B in presence of lead chloride, D,g0.=1°07 ; 
in absence of lead, D,,. =0°67. The latter corresponds with a 
bivalent ion, in agreement with Fleck’s conclusion that it is non- 
separable from lead. The earlier value found was that of the 
(thorium-B)Cl+ ion. For radium-/, convection was prevented by 
adding 5% of alcohol to the upper layer, and the diffusion constant 
compared with that for radium-D under similar conditions. For 
radium-#, D,,. =0°38, and for radium-D, 0°56, the effect of the 
alcohol being a reduction of the value in the latter case by 16%. 
The corrected value 0°45 for radium-# corresponds with a tervalent 
ion, in agreement with its chemical non-separability from bismuth. 
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The results for actinium, the measurements being taken imme- 
diately after the completion of the experiments, gave D,, =0°69; 
corresponding with the bivalent actinium-X, and after six months 
D,3- =0°47, corresponding with tervalent actinium. In this case 
the method of determining the valency, by finding the common 
element with which the radio-element is identical in chemical 
properties, fails, but the result confirms the opinion that actinium 
is the missing homologue of lanthanum. 

[With F. Panern.|—The diffusion coefficients of polonium and 
thorium-B in ammonia solution gave values for the diffusion 
coefficients in agreement with the view that the substances are 
present as colloids. Polonium in V/2-ammonia gave Dj.=0°19, 
corresponding with eight atoms, and thorium-B in WV /12-ammonia, 
Dig: =0°37, corresponding with two atoms to the molecule. In 
neutral aqueous solution, thorium-B behaves as if largely present in 
the colloidal state, whereas polonium, which in alkaline solution is 
largely colloidal, and in acid solution is electrolytic, is in neutral 
and feebly acid solution still largely present in the electrolytic 
condition. Radium-# is intermediate between polonium and 
radium-D (or thorium-B) and in neutral solution is largely 
colloidal. 

The question of the possibility of separating, by diffusion, the 
members of a chemically non-separable group of elements is dis- 
cussed theoretically, and it is shown that in liquids any separation 
would be improbable, whereas in gases, in accord with Graham’s 
law, a 1% difference of atomic mass will give rise to a 0°5% difference 
of diffusion coefficient. F. S. 


The Disintegration Constant of Actinium-X. Herperr N. 
McCoy and Kpwin D. Leman (Physikal. Zeitsch., 1913, 14, 
1280—1282).—Radioactinium was freed from actinium by adding 
a trace of thorium and precipitating the latter repeatedly with 
hydrogen peroxide. After some days’ accumulation of actinium-X, 
the peroxide precipitation was repeated, leaving the actinium-X in 
the filtrate. This was purified from radioactinium by further 
additions of thorium and precipitations with peroxide, and was 
finally prepared by precipitating with barium sulphate. The decay 
of the activity was measured by the arays, and the mean value 
found was A(day)-!=0°0611, which corresponds with the half- 
period of 11°35 days. This is near the value, 11°6 days, recently 
found by Hahn and Rothenbach (A., 1913, ii, 463), and differs 
considerably from the earlier value, 10°2 days. F. 8. 


The Existence of Uranium-Y. G. N. Antonov (Phil. Mag., 
1913, [vi], 26, 1058)—-Uranium-Y has been separated from some 
of the pure uranyl nitrate, lent by Soddy, with which Fleck was 
unable to obtain the results (A., 1913, ii, 464). The activity of 
uranium-Y must be more than’ 2% of that of uranium-X, when the 
most penetrating rays of the former are compared with those of 
the latter, and this ratio is of the expected order of magnitude 
if the actinium series branches off at uranium-Y. F. 8. 
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Fractional Adsorption and Fractional De-adsorption of 
Radium-Barium Salts by Colloidal Manganese Perhydroxide. 
E. Esier aud W. Benper (Zeitsch. anorg. Chem., 1913, 84, 77—91). 
—The use of colloidal silica for the adsorption of radium salts 
(Ebler and Fellner, A., 1911, ii, 957) presents experimental diffi- 
culties. Better results are obtained with hydrated manganese 
dioxide, and special care in the preparation of the gel is not 
necessary. The precipitate is best obtained from potassium per- 
manganate and manganous sulphate, and washed until free from 
acid. Shaking for an hour with the barium-radium solution at 
the ordinary temperature is sufficient for equilibrium. The pre- 
cipitate may also be produced in presence of the active solution. 
The manganese precipitate always contains relatively more radium 
than the original solution of radium and barium salts. The extent 
of the concentration varies with the quantity of precipitate used. 
With 20 mols. MnO, to 1 mol. of the mixed salts, the adsorption 
of radium is complete. The presence of a large excess of a neutral 
salt is favourable. De-adsorption is brought about by dissolving 
in hydrochloric acid and passing hydrogen chloride, when radium 
is selectively precipitated, or an electro-cataphoretic method may 
be used (compare A., 1913, ii, 659). An apparatus for this purpose 
is described. C. H. D. 


The Decomposition of Hydrogen Sulphide by the Radiation 
of Emanation. Eve. Wourtzen (Compt. rend. 1913, 157, 
929—931).—A quantitative study of the decomposition of hydrogen 
sulphide by radium emanation. The author has determined the 
amount of gas decomposed by a unit of radiant energy, absorbed 
under definite conditions, and has studied the variation of this 
constant with temperature and pressure. The ratio of the amount 
of hydrogen formed to the amount of radiation destroyed diminishes 
as the experiment proceeds owing to diminution in pressure caused 
by decomposition of the hydrogen sulphide. In the several experi- 
ments performed under like conditions, the calculated amount of 
hydrogen formed, corresponding with the total destruction of the 
emanation and complete use of its radiation, was constant. The 
velocity of decomposition diminishes with the temperature. The 
author calculates that the number of molecules of hydrogen 
sulphide decomposed by the radiation from the emanation exceeds 
3°3 times the number of ions produced in air under the same 
conditions. The relative amounts of water and hydrogen sulphide 
decomposed by a given amount of radiation are as 1:4°7, expressed 
as gram-molecules. W. G. 


A Method for the Determination of the Molecular Weights 
of the Radioactive Emanations with Application to Actinium 
Emanation. FE. Marspen and A. B. Woop (Phil. Mag.. 1913, [vi], 
26, 948—-952)—-The method, due to Bohr, consists in allowing 
actinium emanation supplied at a constant rate from an actinium 
preparation in one vessel to diffuse through a hole in the wall into 
a second similar vessel in a iree-path vacuum, equilibrium being 
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arrived at when as many molecules of emanation pass through the 
hole as decay in the second vessel. This condition leads to the 
relation: df =[3636°5(N,/N,—1)(A/V2A)P@, where M is the 
molecular weight of the emanation, V,/N, the ratio of the number 
of emanation molecules in the two chambers, found by comparing 
the ratio of the active deposits in the two chambers after equilibrium 
is attained, A is the area of the hole, V, the volume of the second 
chamber, A the disintegration, constant of the emanation, and @ the 
absolute temperature. With a hole 1022 mm.? area, J/ was found 
to be 236, and with one 0°4075 mm.” area, M was 228. The 
difference is well within the error of measurement. The chief 
uncertainty is in A, which enters into the expression as the second 
power. The mean value 232 would make the atomic weight of 


actinium itself 240, or slightly greater than that of uranium. 
F. S. 


Colloidal Solutions of Radioactive Substances. II. Fritz 
Panetu (KXolloid Zeitsch., 1913, 13, 297—305).—Previons observations 
(A., 1913, ii, 747) on the dialysis of solutions of certain radioactive 
substances have shown that the degree of dispersity of the radioactive 
substance depends on whether the solution is acid, neutral, or 
alkaline. These observations have now been extended to other 
substances and combined with measurements of the rate of diffusion 
and observations relating to the direction in which the colloida) 
particles move in an electric field. 

All the radioactive substances behave normally on dialysis in 
acid solution, but the velocity of dialysis is found to be greatly 
reduced in the ease of neutral solutions of polonium and radium-7 
and of ammordacal solutions of thorium-B. In agreement with 
this, it was found that the coefficient of diffusion of polonium, 
radium-# and thorium-B is much smaller in ammoniacal as com- 
pared with the value for acid solution. 

Under the influence of an electric field, polonium and thorium-B 
move towards the cathode in an acid solution, whilst the direction 
of migration is reversed in an ammoniacal solution. Radium and 
thorium-X move towards the cathode in both acid and ammoniacal 
solutions. The retardation of the particles, which is observed when 
a parchment membrane is interposed between the electrodes, is 
found to be much more pronounced in the case of the particles 
which migrate towards the anode. 

The observations seem to show that some of the radioactive 
elements assume the colloidal form under certain conditions. 
Polonium and radium-F give rise to these particles in neutral 
solution, thorium-B and radium-) in ammoniacal solution, whilst 
radium and thorium-X do not assume this form either in neutral 
or in alkaline solution. 

In an appendix, attention is drawn to the fact that the solutions 
are of such extreme dilution that there can be no question of 
saturation with respect to a solid. It has been suggested that the 
observed phenomena are not due to colloidal particles of the radio- 
active substances, but that the particles consist of inactive sub- 


2—2 


ii. 20 ABSTRACTS OF CHEMICAL PAPERS. 


stances, such as silicic acid or aluminium hydroxide, by which the 
radioactive substances have been adsorbed. H. M. D. 


Conductivity and Viscosity of Solutions of Rubidium Salts 
in Mixtures of Acetone and Water. P. B. Davis, H. Hucuss. 
and Harry © Jonsgs (Zeitsch. physikal. Chem., 1913, 85, 513—552. 
Compare A., 1911, ij, 863; 1912, ii, 1124).—The electrical con- 
ductivity and viscosity of solutions of various strengths of the 
chloride, bromide, iodide, and nitrate of rubidium have been deter- 
mined in solutions of acetone and water. The solutions varied 
from those containing 75% to those containing 12°5% of acetone, 
and the measurements were carried out at 15°, 25°, 35°, and 45°. 
Measurements were also carried out with the mixed solvents, and 
in all cases the temperature-coefficients were calculated. It is 
shown that rubidium salts increase the viscosity of all solutions 
which contain a large percentage of acetone. The fluidity curve 
of all solutions cuts the fluidity curve of the mixed solvents in the 
region of the 50% mixture. -Negative viscosity-coefficients, where 
they were found, were always much smaller than in the corre- 
sponding glycerol—water solutions. The temperature-coefficients of 
the fluidity of acetone—-water mixtures were very small, and decrease 
with increasing temperature. The greatest temperature-coefficient 
lies in the region of 50% acetone—water mixture. The minima of 
the conductivity curves for rubidium salts correspond with a higher 
percentage of acetone in the acetone-water mixture than those in 
the fluidity curves, whereas the curves for other salts run parallel. 
A comparison of the temperature-coefficients of the conductivity 
and the fluidity shows these are as would be expected from a 


non-solvate forming salt in a mixture of associated solvents. 
J. F. 8. 


Electrical Conductivity of Solutions of Certain Acetates 
in Acetic Acid. K. Hopreartner (Monatsh., 1913, 34, 1313—1328. 
Compare A., 1912, ii, 320)—Measurements have been made of the 
electrical conductivity of solutions of rubidium, silver, glucinum, 
calcium, and barium acetates in acetic acid at 18°, 25°, 30°, and 40°. 
Owing to the smaller solubility of the silver, glucinum, and calcium 
salts, the conductivity could only be examined over a relatively 
small range of concentration, but measurements were made for the 
rubidium salts from v=60 to v=0°55, and for the barium salt 
from v=587 to v=0°46. For both these salts, the equivalent 
conductivity concentration curve exhibits a maximum and a 
minimum within the range of concentrations examined. These 
salts behave therefore quite similarly to the potassium, sodium, and 
lithium salts investigated in the previous paper (loc. cit.). 

In both the alkali metal and alkaline earth metal groups, the 
conductivity of equivalent solutions of the acetates increases with 
the atomic weight of the metal. The difference between the 
maximum and minimum conductivities also increases with the 
atomic weight in the case of the alkali metals. For both rubidium 
and barium acetate solutions the temperature-coefficient of the 
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conductivity exhibits a minimum at the concentration which corre- 
sponds with maximum conductivity. A similar result was pre- 
viously found in the case of the potassium, sodium, and lithium 
salts. H. M. D. 


Electrical Conductivity in Hydrocarbons and their Halo- 
genated Derivatives, and in Esters and Bases as Solvents. I. 
P. WaLpEN (Bull. Acad. Soi. St. Pétersbourg, 1913, 907—936).—The 
author gives a summary of the investigations published on the 
conductivity of solutions in the so-called non-ionising solvents, the 
contradictory results obtained by different authors being explained 
as due to the use of different solutes, dilutions, and temperatures. 
The results of his own measurements on solutions of various 
tetralkylammonium salts in a number of different solvents are briefly 
as follows. 

In chloroform all the salts exhibit similar behaviour, the con- 
ductivity showing a maximum for high concentrations (V =1—1'5), 
and a minimum for high dilutions (_V =300—450); in the latter 
case, A, increases with the magnitude of the cation, and, with the 
same cation, it increases in the series, chloride, bromide, nitrate, 
iodide. 

In dichloromethane, seven tetra-alkylammonium salts were 
examined, and in all cases the molar conductivity attained a 
minimum at V=50—60. With tetrapropylammonium iodide, a 
maximum value was observed for V=about 3. Distinct differences 
are found in the values of A, for the different salts. For similar 
dilutions (V=20, 100, or 500), the conductivity increases in the 
series, chloride, bromide, nitrate, iodide, the cation being NEt, in 
all cases. Further, with salts containing the same anion, the con- 
ductivity and hence the apparent velocity of migration of the cation 
increase with the complexity of the latter ; this result is the opposite 
of those obtained with solverts having high ionising capacities. 
Apparently the tendency of the salts to ionise diminishes from 
iodide to chloride, whilst, in general, the capacity for forming 
complexes and solvates increases in passing from the chlorides to 
the bromides to the iodides. 

Solutions of tetraisoamylammonium iodide and of tritsoamyl- 
amine thiocyanate in carbon tetrachloride exhibit measurable con- 
ductivity, but the values of A, are abnormally small, and diminish 
with increase of the dilution, slowly with the former, and very 
rapidly with the latter salt. 

Comparison of the results obtained with solutions of tetraisoamy]l- 
ammonium iodide in di-, tri-, and tetva-chloromethane shows (1) that 
the value of A, increases as the dielectric constant of the solvent 
increases, and as its viscosity decreases, and (2) that the diminution 
of the value of A, with increased dilution is small with solvents 
having high dielectric powers, and large when the latter are smaller. 

The molar conductivity of tetrazsoamylammonium iodide in 
methyl iodide is small, and passes through a distinct minimum for 
V =150—200. 

The value of A, for a solution of tritsoamylammonium thiocyanate 


il, 22 ABSTRACTS OF CHEMICAL PAPERS. 


in carbon disulphide falls ix. the ratio of 100: 1 on increasing V 
from 1 to 18. 

Solutions in ethyl bromide show a minimum conductivity at 
certain dilutions, and the same is the case with some salts in 
s-dichloroethane. 

Solutions in s-tetrachloroethane, s-tetrabromoethane, n-propyl 
chloride, allyl chloride, benzene, toluene, and benzyl chloride have 
also been investigated, with results similar to those described above. 

T. H. P. 


Potential Drop on the Surface between Liquid and Gas. 
Lapistaus von Putnory (Zeitsch. Hlektrochem., 1913, 19, 920—23).— 
It is shown theoretically that the potential drop at the surface of 
contact of a gas and a liquid can be calculated from the velocity 
at which a gas rises in a liquid, if the velocity is measured in the 
absence and in the presence of an electrical field. The author 
makes use of the expression «=An/n.n!x4an,c/HD, which he 
deduces, for calculation of the potential drop; ¢€ is the contact 
potential, ~ the time required for a bubble of radius r to rise 
through a length ¢ when no electrical field is operative, m’ the time 
when an electrical field is operative, », the viscosity of the liquid, 
D the dielectric constant of the liquid, and H the strength of the 
electrical field. Experiments are described on the velocity of air 
through conductivity water, and through water saturated with 
camphor. The values obtained for € are 0°06+0°019 volt and 
0°07+0°023 volt. These results are not regarded as accurate, but 
serve to show the existence of a contact potential between gas and 
liquid. The author considers that there is an error of about 33% 
attached to the figures. J. F.S. 


Couples Formed by Flames. G. Moreau (Compt. rend., 1913, 
157, 922—-924).—-A simple electric couple is obtained by inserting 
in a Bunsen flame a clean platinum wire and one coated with an 
alkali salt or an oxide of one of the alkaline earths. On joining 
these a current of the order of 1/10th microampere is set up, passing 
through the flame from the coated to the clean platinum electrode. 
With the electrodes at 1400° absolute, the following values were 
obtained for the #.M/.F. of the couple: 


Electrode coated with CaO. BaO. Sr. K,CO,. Na,CO,,. RbCl. 
E.M.F. in volts ... .. 0°55 0°70 0°54 0°68 0°69 0°56 


The #.M.F. is increased by cooling the clean electrode, rising 
in the case of CaO to 1°16 volts. The introduction of different 
alkali salts as vapour into the flame causes a diminution in the 
E.M.F., varying with the nature of the salt used. Ww. & 


Couples with Two Flames. G. Moreau (Compt. rend., 191%, 
157, 1070—1072. Compare preceding abstract)—An electric 
couple is produced by means of two Bunsen flames burning vertically 
in contact, one being charged with saline vapour, and there being 
inserted in each a platinum electrode either pure or coated with 
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the oxide of an alkaline-earth metal. In the case where both 
electrodes are coated and one flame is charged with vapour, on 
joining the electrodes a current is set up which transports the 
negative ions from the concentrated to the dilute flames. It 
increases with the concentration, and the values obtained for the 
E.M.F. agree closely with those calculated by Nernst’s formula: 
#F=0°'173 log n/n volts. 

A mixed series is similarly obtainable, one electrode being coated, 
the other clean, and one flame charged with vapour, the other not. 
The resulting #.M.F. is greater when the clean electrode is in the 
flame charged with vapour, aad the coated electrode in the pure 
flame, than when the positions are reversed. W. G. 


The Relationship of the Hlectromotive Force of the Lead 
Accumulator to Temperature and Acid Density. R. T'sarsaut 
(Zeitsch. Elektrochem., 1913, 19, 881—885).—The electromotive force 
of small lead accumulators has been determined at temperatures 
from 13° to 49°, and with acid concentrations varying from 0°2 to 
5°03 mols. per litre. It is shown that if the curve representing 
the dependence of the temperature-coefficient of the 7.M.F. on the 
acid density is compared with the curve previously given by 
Dolezalek, and also with the curve obtained from the heat of reaction 
by calculation, it is seen that the latter curve runs parallel with the 
curve experimentally determined, whilst the steep portion of Dole- 
zalek’s curve is not found in the experimental curve. J. F.S. 


Valve Action of Zirconium Anodes. L. H. Watrer (The 
Electrician, 1913, Oct. 3).—Zirconium anodes have been prepared 
from small zirconium crystals by binding thin copper wire round 
one end of the crystal, and then embedding the whole in Chatteron 
cement so that a surface of 3 mm. by 2 mm. of zirconium was left 
exposed. Using these electrodes as anodes, it is shown that the 
ratio of the resistance in the effective direction to that in the 
non-effective direction is of the order 10°. A series of measurements 
of the leakage current at various potentials is given for solutions 
of 3% sulphuric acid, sodium tungstate, lithium citrate, ammonium 
borate, potassium dichromate, and sodium carbonate. In the case 
of sulphuric acid, the valve action breaks down at about 105 volts, 
whilst in other solutions a higher potential can be applied without 
destroying the valve action. Zirconium is the only metal of the 
fourth group of the periodic system which has been shown to exert 
a valve action. J. F. S. 


Connexion between Electrolytic and Chemical Processes. 
II. D. Retcurnstetn (Zeitsch. Elektrochem., 1913, 19, 914—920).— 
Compare A., 1913, ii, 843).—The processes occurring at the surface 
of contact of an electrode and an electrolyte are considered 
theoretically. The older theory postulates the existence on this 
surface of a metal-gas alloy, the chief characteristic of which is that 
a condition of equilibrium always exists, even whilst current is 
passing, between the electrode and the alloy. The author as a 
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result of the present consideration draws the conclusion that this 
theory must be changed in the serse that the equilibrium is dis- 
turbed during the passage of current. The important process, 
which is connected with the chemical inertia and is determinative 
of the polarisation relationships, on the present theory occurs 
between the constituents of the hypothetical alloy. The theory 
also demands a constant sum of the constituents of the alloy, and 
allows of the mechanism of a number of processes being described, 
chief among which is the passive condition of metals. J. F. 8. 


The Magnetisation of Nitric Oxide and Magneton. Pierre 
Weiss and Aucuste Piccarp (Compt. rend., 1913, 157, 916—918).— 
The authors have determined the coefficient of magnetisation of 
nitric oxide by the method employed for oxygen (compare A., 1913, 
ii, 17), finding the value y,=1400°3x10-® The correction for 
dimagnetism as deduced from the values obtained by Pascal for the 
other oxides of nitrogen is 10°1x10-*. These results give 9039 
magnetons per molecule. W. G. 


Magnetic Susceptibility of Paramagnetic Salts in Solution. 
Apotry Heypwettter (Ber. Deut. physikal. Ges., 1913, 15, 
1120—1122).—From observations on the influence of concentration 
on the magnetic susceptibility of ferric chloride, manganous 
sulphate and nitrate, chromic sulphate and nitrate, and cobalt 
nitrate in aqueous solution, it is found that the molecular magnetic 
susceptibility shows a maximum value at a particular concentration 
which depends on the nature of the dissolved salt. In the case of 
ferric chloride and the two manganous salts, a minimum is also 
exhibited at smaller concentrations. 

It is suggested that the magnetic susceptibility decreases with a 
diminution in the degree of ionisation, and that the increase which 
is observed as the concentration of the solution increases is due to 
the formation of magnetic chains of molecules. The subsequent 
decrease in the magnetic susceptibility when the concentration is 
further increased is attributed to the formation of astatic ring 
groupings of the molecules. H. M. D. 


The Magneto-chemistry of Iron Compounds. II. B. Casrera 
and E. Moxrs (Arch. Sei. phys. nat., 1913, [iv], 36, 502-518; Anal. 
Fis. Quim., 1913, 11, 398—419).—The authors have improved the 
apparatus previously used by them for determining the magnetic 
susceptibility of solutions (compare A., 1913, ii, 553). 

In the case of aqueous solutions of ferric sulphate, the number of 
magnetons tends to approach the value 27 for the most concentrated 
solutions. In the presence of increasing quantities of sulphuric 
acid, whereby the hydrolysis is diminished, the number of mag- 
netons approaches the value 29, in agreement with the result pre- 
viously found (loc. cit.), namely, that hydrion tends to restore the 
molecule to its original condition, the number of magnetons 
approaching 29. 
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The magnetic susceptibility of solutions of potassium ferricyanide 
is practically independent of the dilution. 

Experiments with M/10-, M/20-, and M/40-solutions of ferric 
chloride showed that the susceptibility diminished after heating 
for fifteen minutes at 80°. The diminution was the greater the 
diluter the solution, in agreement with the fact that the hydrolysis 
increases with the dilution. T. 8. P. 


The Magnetisability of Titanium Compounds. E. WEDEKIND 
and P. Hausknecut (Ber., 1913, 46, 3763—3768).—Measurements 
with the following compounds of titanium: titanium dioxide and 
disulphide, the sulphide, Ti,S,, titanous sulphide, TiS, the oxide, 
Ti,O;, showed that the magnetic susceptibility increases as the 
valency of the titanium diminishes (compare Wedekind and Horst, 
A., 1912, ii, 228). Titanium peroxide, T10;,3H,O, is feebly diamag- 
netic. 

Comparison with the compounds of manganese, chromium, and 
vanadium shows that the susceptibility decreases with decreasing 
atomic weight, reaching its lowest value in the compounds of 
titanium. 

The oxide, Ti,O;, was obtained by heating the dioxide at 1250° 
for eighteen hours in a current of oxygen and nitrogen-free 
hydrogen. It has, with the exception of the density, the same 
properties as the oxide, Ti,O,., obtained by Ruff, Seiferheld, and 
Suda (A., 1913, ii, 960). ; T. S. P. 


Mendeléev’s Equation on the Thermal Expansion of Liquids. 
W. Herz (Zeitsch. physikal. Chem. 1913, 85, 632—638).—A 
theoretical paper. The Mendeléev equation has been examined for 
thirty-two organic liquids, including aliphatic acids, paraffins, 
alcohols, nitriles, and paraffin haloids. It is shown that the 
equation V;,=V,/(1—Xt), in which V; and Vy are the volumes at 
t°? and 0°, and KA is a constant, holds to within 45% at tem- 
peratures up to the boiling point. A number of regularities in the 
value of X are observed: (1) In homologous series the value of K 
decreases with increasing carbon content. (2) In analogous chlorine 
derivatives the value of K decreases with increasing chlorine 
content. (3) sso-Compounds have a larger K value than the corre- 
sponding normal compounds. (4) Geometric isomerides have dif- 
ferent K values. (5) The halogen derivatives of benzene have 
smaller values for K than benzene itself, the value being smaller 
the higher the atomic weight of the substituting halogen atom. It 
is shown also that the X value for the halogens themselves decreases 
with increasing atomic weight. J. F.S. 


An Improved Thermoregulator. Ww. Mansriretp CriarK (J. 
Amer. Chem. Soc., 1913, 35, 1889—1891).—The sensitiveness of 
a mercury thermoregulator, operated electrically, is seriously 
affected by the adherence of mercury to clean platinum. When this 
occurs, the breaking of the circuit takes place at an appreciably 
lower temperature than the “make.” By substituting a nickel or 
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nichrome wire for platinum, the making and breaking of the 
circuit may be made to occur at temperatures much closer to one 
another. 

The preservation of a clean mercury surface at the contact is 
aided by first removing oxidisable metals from the mercury by 
distilling it according to Hulett’s method; also by protecting the 
surface of the mercury with hydrogen, and a method by which this 
may be done is given. T. S. P. 


Dependence of the Specific Heat and of the Melting Point 
of Certain Alloys on the Previous Thermal Treatment and its 
Connexion with the Magnetic Properties in the Case of 
Heusler’s Alloys. Ernst Dipper (Ann. Physik, 1913, [iv], 42, 
889—902).—According to Richter’s measurements (A., 1913, ii, 184) 
of the specific heats of bismuth-lead alloys, a minimum is exhibited 
by the alloy which contains 93% of lead. It was also found that 
the specific heat of this alloy varies to some extent with the previous 
thermal treatment. The further investigation of this has shown 
that when the alloy is heated just above its melting point and 
rapidly cooled, its specific heat is greater than when the alloy is 
heated to a much higher temperature and allowed to cool slowly. 
If the rapidly cooled alloy of high specific heat is heated for about 
twenty-four hours, at the temperature of boiling xylene, the specific 
heat diminishes to a measurable extent. From cooling-curve 
observations it has been found that this change in the specific 
heat is accompanied by a lowering of the melting point. 

Similar changes in the specific heat with the rate of cooling have 
been found in the case of a Heusler’s alloy containing 14°25% of 
manganese and 10°15% of aluminium, the remainder consisting of 
copper except for traces of iron. These changes in the specific heat 
appear to run parallel with previously observed variations in the 
magnetic properties of the alloy. 

It is supposed that the observed changes in the specific heat, 
melting point, and magnetic vroperties are dependent on the 
formation of larger molecular aggregates during the slow cooling 
of the alloys. In the case of the rapidly cooled alloys, little oppor- 
tunity is afforded for the process to take place. With regard to the 
magnetic properties, it would appear that the formation of 
elementary magnets is also of influence. H. M. D. 


Aluminium Bromide as a Solvent in OCryoscopy. W. A. 
IspeKov (Zeitsch. anorg. Chem. 1913, 84, 24—30. Compare A., 
1911, ii, 493).—The value 268 is found for the cryoscopic constant 
of aluminium bromide (compare Kablukov, A., 1908, ii, 499). Non- 
electrolytes have a normal molecular weight in this solvent. 
Antimony and bismuth bromides form solid solutions with 
aluminium bromide. Electrolytes are associated in solution, and 
only the complex molecules are ionised. Zinc bromide gives a high 
conductivity with normal molecular weight, which may be accounted 
for by complete dissociation of the double molecules into ions. 

C. H. D. 
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Vapour Pressures of Hydrogen from the Boiling Point 
down to near the Triple Point. H. Kameriinco Onnes and 
W. H. Keesom (Proc. K. Akad. Wetensch. Amsterdam, 1913, 16, 
440—445).—The vapour pressure of liquid hydrogen has been 
measured at a series of temperatures between -—252°63° and 
—258°31°. The pressures corresponding with these extreme tem- 
peratures are 789°1 and 86°0 mm. respectively. The experimental 
data are satisfactorily represented by the formula: 

log p=4°6063 — 58°40/7' + 61/7?. 
According to this formula, the boiling point of hydrogen is 
—252°76°. The triple-point temperature was found to be —259°14°, 
and by extrapolation the above formula gives 54°1 mm. for the 
pressure at the triple point. If the temperature-coefficient of the 
vapour pressure is employed in calculating the latent heat of 
vaporisation, the value obtained for a pressure of 751°5 mm. is 
A=105°5 cal. This is somewhat smaller than the value (1109 cal.) 
found by experiment. H. M. D. 


The Vapour Tension of Hydrogen Chloride. E. Carposo and 
A. F. O. Germann (J. Chim. Phys., 1913, 11, 632—637).—The 
vapour tension of hydrogen chloride has been determined from the 
critical temperature 51°4° down to —24°4°. The method employed 
was similar to that used for the determination of the critical 
constants of this substance (A., 1913, ii, 111). As heating liquids, 
acetone was used for temperatures between 51°4° and 35°, between 
35° and 0° a glycerol_water mixture, and between 0° and —24°4°, 
alcohol to which solid carbon dioxide was added. The vapour 
pressures can be expressed by means of the formula p=ae?!+et®, 
which, with the constants evaluated, has the form: 

log p=1°152048 + 0°010312(¢ — 10°2) — 0°000019989(¢ — 10°2)?, 
and holds between 10° and 51°4°; with other constants the formula 
holds between — 24°2° and 10°, and then has the form: 

log p=1'10106 + 0°013277(t + 24°2) — 0°000039978(¢ + 24°2)?. 
The difference between the values calculated on the basis of these 
formule and the experimental values is very slight, never amount- 
ing to as much as the error of observation. J. F. 8. 


Vapour Pressures at Very Low Reduced Temperatures. II. 
The Vapour Pressure of Carbon Dioxide in the Range from 
— 140° to about - 160°. Sopnus Weser (Proc. K. Akad. Wetensch. 
Amsterdam, 1913, 16, 445—454. Compare A., 1913, ii, 1023).—The 
hot wire manometer, described in a previous paper, has been used 
in the measurement of the vapour pressure of carbon dioxide at 
temperatures ranging from. —134°67° to —168°83°. Over this 
interval, the pressure, corrected for the thermal molecular effect, 
falls from 1430°5 to 0°802 baryes. The observations are in agree- 
ment with the values given by the Nernst formula: logp (in 
atmospheres) = — 6000/4°5717' + 1°75 log T — 0°009137'/4°571 + 3°1700. 
It is improbable that this formula will represent the experimental 
data at temperatures higher than that for which pressures are 
recorded in the present paper. H. M. D. 
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Isothermals of Monatomic Substances and their Binary 
Mixtures. XV. The Vapour Pressure of Solid and Liquid 
Argon from the Critical Point down to -206°. C. A. 
Cromme.in (Proc. K. Akad. Wetensch. Amsterdam, 1913, 16, 477—485. 
Compare A., 1913, ii, 474).—A table is given in which the vapour 
pressures of liquid argon are recorded from the triple point 
(—189°30°) to the critical point (—122°44°) and of solid argon from 
—206° to the triple point. In the case of liquid argon the 
observations can be more accurately represented by Rankine and 
Bose’s formula than by that of Nernst. The formula log p= 
a+bT-1+cT-2+dT-%, in which a=+4°85033, b= —634°391, 
e= +30769°09, and d= —1076464, yields pressure values which are 
in good agreement with the experimental numbers. 

For solid argon, Nernst’s formula gives a better result, and the 
observations can be expressed by the formula log p=A/7+BT'+ 
D log T+, in which A =+9034°32, B= —1°42112, C= —1014°0278, 
and D= +533°0275. 

From Clausius’s equation the author has calculated the molecular 
heat of vaporisation of liquid argon at a series of temperatures. 
The molecular latent heat increases from 12°92 at —125°49° to 
24°01 and —140°80° and 35°00 cal. at —183°06°._ H. M. D. 


Experimental Determination and Theoretical Calculation of 
Small Vapour Pressures at Low Temperatures. Curt 
Ferpinanpn Minne (Zeitsch. physikal. Chem., 1913, 85, 435—467).— 
The vapour pressures of chlorobenzene, bromobenzene, iodobenzene, 
benzene, n-hexane, n-heptane, n-octane, stannic chloride, carbon 
tetrachloride, acetic acid, ethy] ether, methyl alcohol, ethyl alcohol, 
and propyl alcohol have been determined at low temperatures; 
measurements were also made with solid ammonia and nitric oxide. 
The present measurements were made by means of a differential 
mercury manometer, which is described in the paper; the tem- 
perature measurements were made by means of a platinum resistance 
thermometer. The temperatures between —10° and —80° were 
obtained by means of ether and solid carbon dioxide, —60° and 
— 130° by light petroleum cooled by liquid air, —187° and —199° 
by liquid air, and —252° by liquid hydrogen. The results generally 
are in accord with the demands of the Nernst vapour pressure 
formula. The constants of the Nernst formula as determined in 
the present work were used to calculate the vapour pressures at 
higher temperatures, and the values obtained are shown to agree 
very satisfactorily with the experimental values of Sidney Young. 

J. F.S. 


A Simple Still-head. W. Pricker (Chem. Zeit.. 1913. 37, 
1441).—The still-head is similar in arrangement to a reflux double- 
surface condenser, the prolongation of the inner tube at the top, 
however, being fitted with a sidetube. The vapour space in the 
still-head is filled with glassbeads; the double-jacket round this 
vapour space is filled with a liquid which has the same boiling 
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point as the distillate to be collected, the jacket being connected 
with a reflux condenser. 

With this apparatus a 14°48% (vol.) aleohol gave 93°23% alcohol 
in one distillation. T. S. P. 


Calculation of the Molecular Heats of Metallic Sulphides 
and of the Electrochemical Potential of Sulphur. L. Rotta 
(Gazzetta, 1913, 43, ii, 545—555).—In view of the complexity of the 
sulphur molecule, the Nernst-Lindemann formula is insufficient for 
the exact calculation of the specific heat of this element at constant 
volume. But the formula, v=2°8.10",/7',/mV?/3, in which v is 
the atomic vibration frequency at the melting point, 7, the absolute 
melting point, m the atomic weight, and V the atomic volume, gives 
Bv =430, and introduction of this value into the Nernst-Lindemann 
expression gives approximately the atomic heats of rhombic sulphur 
at constant volume over a moderately wide interval of temperature. 

In the case of the oxides studied by Russell (A., 1912, ii, 232), 
the formula v!/v=/7,/7;, in which v! represents the atomic 
vibration frequency of the element in combination, and 7, the 
absolute melting point of the compound, answers sufficiently well. 
But to three of the sulphides it cannot be extended, since cupric 
sulphide yields sulphur and cuprous sulphide when heated at the 
ordinary pressure, whilst cadmium and mercuric sulphides sublime 
without melting. The author has determined the specific heats 
of silver and lead sulphides at various temperatures with a view 
to ascertaining with what degree of approximation it is possible to 
measure the affinity between sulphur and lead or silver as a function 
of the atomic weights, densities, and melting points, and of the 
thermal changes of the reactions Pb(or 2Ag)+S=PbS(or Ag.S). 
The experimental numbers are found to be in good agreement 
with the molecular heats calculated by means of the expression 
=”=! f(Bv), where n is the number of atoms in the molecule (see 
also Debye, A., 1912, ii, 1134). For U—A, where U is the thermal 
change and A the affinity, the value 1610°66 cal. per gram- 
equivalent at 18° is found for Pb+S=PbS and 521°26 cal. for 
Ag.+S=Ag.8. 

The values of the affinity thus obtained indicate that the value 
found by Lucas (A., 1904, ii, 715) and by Bruner and Zawadski 
(A., 1910, ii, 945) for the potential of sulphur against the hydrogen 
electrode should be modified to +0°575. Assuming the accuracy of 
this number, the solubility product for fused lead sulphide is 
calculated to be 6°7.10-%°. Calculation by means of this value, 
on the basis of Nernst’s osmotic theory, indicates that the electro- 
motive force of the cell, lead|saturated solution of lead sulphide in 
decinormal sodium hydrogen sulphide| normal electrode, should be 
1089 volt. Experimental determination of this magnitude by a 
method substantially that used by Immerwahr (A., 1901, ii, 301) 
gives at 18° the value 0°816 volt, which is in marked agreement 
with the value obtained by Immerwahr for amorphous lead sulphide 
under slightly different conditions, its divergence from the theoreti- 


ii. 30 ABSTRACTS OF CHEMICAL PAPERS. 


cal value being explainable by the uncertainty regarding the 
hydrolysis of sodium hydrogen sulphide, and by the paucity of our 
knowledge of the dissociation of lead salts. T. H. P. 


Thermochemistry of Acetylenic Compounds. CuarLes Moureu 
and Emite Anprit (Compt. rend., 1913. 15'7, 895—898).—The authors 
have determined the heats of combustion of some thirty-three 
acetylenic compounds and some compounds containing an ethylene 
linking or a simple linking in place of the triple linking, the 
chemical natures of these compounds being very varied. From 
their results, which are set out in detail, they calculate the heats of 
formation, and draw the following conclusions. The heat of 
hydrogenation of acetylenic to saturated compounds is considerable, 
being of the order of 80 cal. in the aliphatic series, but less in 
the aromatic. The fixation of the first two hydrogen atoms 
generally liberates more than half the total heat liberated in com- 
plete saturation. The excess of energy of the triple over the simple 
linking in the oo. series is about 70 cal. The fixation of 
the elements of water on to an acetylenic hydrocarbon with 
formation of a ketone liberates about 40 cal., and thus the reaction 
is, in all probability, irreversible. W. G. 


Heat of Formation of Additive Organic Compounds. III. 
Racemates (Camphor and Camphoroxime). B. L. Vanzerri 
(Atti R. Aceat. Lincet, 1913, [v], 22, ii, 379—385, Compare A., 
1913, ii, 1026).—In the case of camphor, the heats of solution of 
the antipodes, of the inactive mixture obtained by crystallisation 
from solutions of the two antipodes, and of the inactive mixture 
obtained by fusing equal quantities of the antipodes are equal 
within the limits of experimental error. Hence the inactive mix- 
tures are not true racemates. This is confirmed by adding one of 
the antipodes in small quantities to a solution of the other; as 
soon as equilibrium is reached in the solution after each addition, 
the optical rotation is measured. In the case of camphor, a 
gradual increase in the rotatory power of the solution is observed, 
whilst in the case of camphoroxime (where a true racemate is 
formed) a maximum is quickly reached. The difference between the 
heats of solution in alcohol of the antipodes and of the racemate 
in the case of camphoroxime is 823 cal., and this accordingly is 
the heat of combination of the two active molecules to form the 
racemic compound. R. V. 8. 


The Heats of Dilution to Infinity of Molecular Aqueous 
Solutions of Hydrochloric and Sulphuric Acids. J. A. MuLLER 
(Bull. Soc. chim., 1913, [iv], 13, 1053—1056).—A determination of 
the heats of dilution to varying concentrations at different tem- 
peratures of solutions of hydrochloric and sulphuric acids containing 
in each case a gram-molecule per litre. By extrapolation, the 
author has determined the heat of dilution to infinite volume, and 
finds for hydrogen chloride at 15° the value 17°5 cal., and for 
sulphuric acid at 14° the value 19°60 cal. W. G. 


GENERAL AND PHYSICAL CHEMISTRY. ii, 31 


The Heats of Ionisation of Hydrochloric and Sulphuric 
Acids. J. A. Muuer (Bull. Soc. chim., 1913, (iv), 13, 1057—1060. 
Compare preceding abstract).—By a method already described for 
hydrochloric acid (compare A., 1913, ii, 11), the author has deter- 
mined the coefficients of ionisation of different solutions of sulphuric 
acid at 14°, 26°, and 38°. From these and the heat of dilution 
he has calculated the heat of ionisation of a. gram-molecule of the 
acid infinitely diluted, the values obtained being 1°44 cal. at 14°; 
4°21 cal. at 26°; and 3°09 cal. at 36°. From this value and the 
heat of ionisation of the pure’ acid at 14°, he calculates the heat 
of dilution to infinity, supposing that no ionisation takes place. 
This value will differ from the heat of dilution with total ionisation 
in the case of sulphuric acid, whereas in the case of hydrochloric 
acid they will be practically equal. W. G. 


The Bertrand Formula and its Relationship to the Heat 
of Vaporisation and the Boiling Point of Liquids. A. 
SPERANSKI (Zetech, physikal. Chem., 1913, 85, §23—631).—A mathe- 
matical paper, in which the Bertrand formula is discussed. It is 
shown that for different liquids which have the same value of in 
the formula p=x(7—1)"/7™ the following regularities are observed : 
(1) The ratio of the molecular heat of vaporisation of two liquids 
a and b, at temperatures at which both liquids have the same 
vapour pressure, is constant if pyv=RT for the liquid, Q./Q:= 
Q'a/Q'>=const. (2) In the case of liquids where the relationship 
Ta/T,=T'a/T', holds, the constant x of the Bertrand formula is the 
same, and the constants / are in the proportion of the boiling points. 
7, and 7, are the temperatures at which the vapour pressures of 
a and b are p, and 7",, and 7’, the temperatures at which the 
vapour pressure is p. (3) In these liquids the Trouton rule is 
applicable, not only at 760 mm. pressure, but also at other vapour 
pressures. (4) In the case of those liquids where the above expres- 
sion does not hold, an equation is deduced which has the form: 

(Ta—7"a)/(To—T7"v) . Ty. Ty / TaT'a =hy/ la = constant. 
J. F. 8. 


Viscosity of the Vapour of n-Butane. J. P. KuEnen and 
S. W. Visser (Proc. K. Akad. Wetensch. Amsterdam, 1913, 5, 
355—362).—The viscosity of n-butane has been determined by 
Rankine’s transpiration method (A., 1910, ii, 188). Assuming the 
viscosity of air at 15°5° to be 0°0001803, that for n-butane is found 
to be 0°00008404 at 14°7°, 0°00008413 at 16°0°, and 0°0001092 at 
100°. 

In consequence of the difference in curvature of the two surfaces 
of the falling mercury drop, a correction has to be made for capil- 
lary action, and a method is described for obtaining this correction 
without introducing different quantities of mercury into the 
apparatus. H. M. D. 


The Virial-coefficient B for n-Butane. J. P. Kuenen and 


S. W. Visser (Proc. K. Akad. Wetensch. Amsterdam, 1913, 16, 
350—355).—The vapour density of n-butane has been measured 
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with great care at temperatures between 0° and 21° and pressures 
ranging from 186 to 760 mm. The data are employed to calculate 
the second virial coefficient B in the equation: 
pu=RT(1+ Bp/RT + (C — B*)p*/ R°T?), 

from which B= —0°0431 at 0°. The value of C need not be known 
very accurately, and its approximate value was deduced from 
observations made on other substances. The theoretical normal 
volume of 1 gram of butane is 386°0 c.c., whilst that derived from 
the above equation is 388°1 c.c. The discrepancy is shown to be 
due to the presence of a small quantity of a more volatile substance 
(probably ethane) in the n-butane. H. M. D. 


The Weight of a Falling Drop and the Laws of Tate. XV. 
The Drop Weights of Certain Organic Liquids and the 
Surface Tensions and Capillary Constants Calculated from 
them. J. Livineston R. Morgan and Puiie M, Cuazat (J. Amer. 
Chem. Soc., 1913, 35, 1821—1834).—The following organic liquids 
have been studied by the aid of the Morgan drop-weight apparatus: 
benzonitrile, o-, m-, and p-toluonitriles, hexane, ethyl mercaptan, 
pheny! mercaptan, phenylthiocarbimide, ethyl acetoacetate, aceto- 
nitrile, butyronitrile, valeronitrile, ethylthiocarbimide,  allyl- 
thiocarbimide, methyl and ethyl malonates, ethyl dimethylaceto- 
acetate, ethyl diethylacetoacetate, ethyl oxalate, methyl and ethyl 
cinnamates, amyl succinate, acetylacetone, phenylhydrazine, and 
monoacetin. Of these, the first nine are normal and non-associated 


according to the definition requiring constancy in the value of the 
u 


critical temperature, ¢,, calculated at all temperatures of observa- 
tion ; the remaining liquids are associated. 

In some cases the agreement of the authors’ results with those of 
other observers is very good, whilst in other cases, especially with 
those liquids which are difficult to obtain and retain in the pure 
state, the results differ widely. 

In the case of the toluonitriles the order of magnitude of the 
surface tensions is ortho, para, meta (compare Turner and Merry, 
T., 1911, 99, 2075), in place of the usual order: ortho, meta, para 
(Feustel, T., 1911, 99, 2074). 

From the fluctuations observed in the Ramsay and Shields tem- 
perature-coefficient for acetylacetone and ethyl acetoacetate, Schenck 
and Ellenberger (A., 1904, ii, 721) have drawn the conclusion that 
these liquids are composed of tautomeric components. This conclu- 
sion may be correct, but the authors point out that the observed 
fluctuations may be caused by experimental errors, and hence are 
meaningless. T. 8. P. 


The Weight of a Falling Drop and the Laws of Tate. XVI. 
The Drop Weights of Certain Organic Liquids and the Surface 
Tensions and Capillary Constants Calculated from them. J. 
Livrneston R. Morcan and Bensamin J. Kramer (.7. Amer. Chem. Soc., 
1913, 35, 1834—1845).—The surface tensions and capillary con- 
stants of the following twenty-four organic liquids have been deter- 
mined by the Morgan drop-weight method at various temperatures, 


GENERAL AND PHYSICAL CHEMISTRY. i. 33 


and the equations deduced showing the relation between the 
temperature and the capillary constants: Dipropyl ketone; ethyl 
and amyl formates; ethyl and amyl malates; amyl stearate, succin- 
ate, malonate and phthalate ; isoamyl butyrate and trichloroacetate ; 
isobutyl valerate; ethyl lactate, phthalate, and sulphite; ethyl 
benzoyl-lactate ; the diethyl esters of butyroxy-, heptoyloxy-, octoyl- 
oxy-, nonoyloxy-, and decoyloxy-succinic acids; methyl, ethyl, and 
amyl chlorofumarates. 

Of these liquids only dipropyl ketone and amyl malate are non- 
associated according to the Morgan definition (compare preceding 
abstract). 

The results obtained by the authors agree with those obtained by 
Homfray and Guye (A., 1904, ii, 388), and in some cases with those 
of Walden and Swinne (A., 1912, ii, 628). In certain cases they 
are 2—4% lower than those obtained by the last-named investi- 
gators. T. S. P. 


The Weight of a Falling Drop and the Laws of Tate. XVII. 
The Drop Weights and Surface Tensions of Molten Hydrated 
Salts and their Solutions. J. Livinaston R. Morgan and 
Epwarp Scuramm (J. Amer. Chem. Soc., 1913, 35, 1845—1856).—The 
drop weights have been determined, and the surface tensions calcu- 
lated, for thirty-two concentrations of calcium chloride in aqueous 
solution (at 30°), for sixteen of zinc nitrate (at 45°), for fourteen 
of sodium chromate (at 30°), and for fifteen of sodium thiosulphate 
(at 40°). 

The » Jationshi between surface tension and concentration was 
found to be eens ass in all cases, the curves being convex to the 
axis of concentration. No discontinuity in the surface tension was 
observed in passing from stable to metastable, that is, supersaturated 
solutions; nor was there any discontinuity indicating the presence 
of hydrates in solution. 

Valson’s relationship, namely, that salt solutions of equivalent 
concentration possess the same surface tension, was found to be true 
within 4—5% for solutions of the above four salts. 

Heydweiller’s relationship (Ann. Physik, 1911, [iv], 38, 145), 
connecting the surface tension of solutions with the number of 
equivalents present and the ionisation of the substance, was found 
not to hold for solutions of calcium chloride, but to give good 


results for solutions of zinc nitrate and sodium chromate. 
T. 8. P. 


The Weight of a Falling Drop and the Laws of Tate. 
XVIII. The Drop Weights, Surface Tensions, and Capillary 
Constants of Aqueous Solutions of Ethyl, Methyl, and Amyl 
Alcohols, and of Acetic and Formic Acids. J. Livinaston 
R. Morean and Marks Neiwie (J. Amer. Chem. Soc., 1913, 35. 
1856—1865).—The drop weights at 30° of various concentrations of 
aqueous solutions of ethyl, methyl, and amy] alcohols, and of acetic 
and formic acids have been determined, and hence the surface 
tensions and capillary constants calculated. For certain concen- 
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trations the variation of the surface tensions and capillary constants 
with the temperature has also been ascertained. 

Amy! alcohol, even in minute amounts, has a very marked 
lowering effect on the surface tension of water, and it is suggested 
that this might be used as the basis of a delicate method for the 
quantitative estimation of solutions of this substance in water. 

The relationship of Duclaux: that, for aqueous solutions of homo- 
logous alcohols and acids the ratio of the concentrations of any 
two homologues in solutions exhibiting the same surface tensions is 
constant, is confirmed. 

Calculation of the Ramsay and Shields’ constant for solutions of 
these associated liquids does not show it to approach the normal 
value, 2°12, more closely than the constituents themselves, as it 
should do if each of the associated liquids dis-associated the other 
in accordance with the theory advanced by Jones and Lindsay. 

The surface tension of a mixture of associated liquids is not equal 
to the mean of the surface tensions of the two constituents, as is 
the case with a mixture of two non-associated liquids. TT. 8S. P. 


|Tension of Metal Ammonias.} Witnetm Bitz (Zertsch. 
physikal, Chem., 1913, 85, 639—640).—Polemical. A reply to 
Ephraim (A., 1913, ii, 677. Compare also Biltz, ibid., ii, 404, and 
Ephraim, «bid., ii, 129, 130). J. F. 8. 


Solubility in Chlorinated Aliphatic Hydrocarbons, WaAt.TEerR 
Herz and W. Ratramann (Zeitsch. Llektrochem., 1913, 19, 887—888). 
—The solubilities of iodine, benzoic acid, phenylacetic acid, phenyl- 
propionic acid, cinnamic acid, phenylpropiolic acid, and salicylic 
acid have been determined in chloroform, carbon tetrachloride, tri- 
chloroethylene, tetrachloroethylene, tetrachloroethane, and penta- 
chloroethane. The following values are obtained in millimols. per 
10 c.c. of solvent: Iodine, in CHCl, 3°52, CCl, 2°37, C,HCl, 3°12, 
C,Cl, 2°41, C,H,Cl, 2°44, C,HCl, 2°72; benzoic acid in CHCl, 
14°77, CCl, 5°49, C,HCl, 11°16, C,Cl, 6°60, C,H,Cl, 12°43, C,HCl, 
8°93; phenylacetic acid in CHCl, 44°22, CCl, 18°42, C,HCl, 32°99, 
C,Cl, 15°58, C,H,Cl, 45°13, C,HCl; 32°53; phenylpropionic acid in 
CHCl, 54°44, CCl, 46°04, C,HCl, 51°40, C,Cl, 47°25, C,H,Cl, 54°30, 
CHCl, 50°19; cinnamic acid ‘in CHCl, 8°16, CCl, 1°18, C,HCl, 4°08, 
C.Cl, 1°72, C,H,Cl, 7°46, C,HCl, 3°74; phenylpropiolic acid in 
CHCl, 7°89, CCl, 2°27, C,HCl, 3°82, C,Cl, 3°24, C,H,Cl, 7°18, 
CHCl, 4°10; salicylic acid in CHCl, 1°57, CCl, 0°30, C,HCI, 1°10, 
C,Cl, 0°80, C,H,Cl, 1°51, C,HCl, 0°77. A number of solubility 
determinations of cinnamic acid in the binary mixtures 
CHC1,—CCl, and C,HCl,—C,HCl, are given. It is shown that the 
factor (yo—n)/mn» is constant, where 1 is the solubility in chloro- 
form, 7 the solubility in the mixture, and n the concentration of 
carbon tetrachloride in the mixture. J. F. 8. 


The Formation of [Vitreous Material] from Vapour. J. D. 
SraRINKEviTscH and G. TamMann (Zeitsch. physikal. Chem., 1913, 85, 
573—578).—The condensation of vapours of papaverine, betol, and 
piperine has been studied by the authors. It is shown that liquids 
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with small spontaneous crystallisation tendency condense on mica 
plates as isotropic drops, whereas substances which can only be 
slightly supercooled condense as crystals. When the spontaneous 
crystallisation tendency of a liquid substance is small, the vapour 
will also have but a slight tendency to form — From this is 
drawn the conclusion that the cause of the tendency of a substance 
to great supercooling is not to be attributed to large viscosity, but 
to a peculiarity of theemolecule itself, which can be expressed as 
follows: The molecule of a substance with small spontaneous crystal- 
lisation tendency can only with difficulty assume the anisotropic 
form, and the molecule of a substance with a large spontaneous 


crystallisation tendency can assume the anisotropic form easily. 
F. 8. 


Mutual Relations between Oolloids and Crystalline Sub- 
stances and between Crystalioids and Amorphous Substances 
together with Lecture Experiments for the Demonstration 
of these Relations. R. Marc (Xolloid-Zeitsch , 1913, 13, 281—289). 
—Experiments are described, which show that finely powdered, 
crystalline substances, such as barium carbonate, barium sulphate, 
and calcium carbonate, readily adsorb colloidal substances from 
solution, and that amorphous substances, such as kaolin, powdered 
glass, and charcoal, adsorb crystalloids more readily. A number of 
simple experiments suitable for the lecture-table are described, 
which show the difference in the adsorption capacity of the two 
groups of solid substances towards colloids and crystalloids respec- 
tively. 

Crystalline substances which have adsorbed colloids assume a 
more or less pronounced colloidal character, which is exhibited in 
the fact that such substances can adsorb both colloids and crystal- 
loids from solution, and further by the fact that the rate at which 
the finely divided substance settles after being shaken with water 
is greatly increased by the addition of electrolytes. 

In connexion with the above experiments, the author discusses the 
relationship between the crystalline and amorphous conditions, and 
considers that the difference in the behaviour of crystalline and 
amorphous solids towards solutions of colloids and crystalloids is 
distinctly opposed to von Weimarn’s view that there is no funda- 
mental difference between the two solid states of aggregation 
beyond that which is determined by the difference in the degree of 
dispersity. 

In an appendix, some experiments are described, in which the 
author has investigated the possibility of utilising gum arabic as 
a means of facilitating the precipitation of barium sulphate in the 
estimation of sulphates. Although the results do not suggest that 
the method can be applied generally to quantitative work, it may 
be found convenient as a means of removing sulphates from neutral 
solutions in the cold. H. M. D. 


Physical Chemistry of Colloidal Sulphur. M. Rarro and 
G. Rosst (Kolloid-Zeitsch., 1913, 13, 289—297. Compare A., 1912, 
ii, 1037).—Measurements have been made of the quantity of sulphur 
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which is precipitated from colloidal solutions of sulphur on the 
addition of equivalent quantities of different electrolytes. The 
colloidal solutions had been subjected to dialysis, but still contained 
considerable quantities of sodium sulphate and sulphuric acid. For 
a series of salts of the same metal, the quantity of sulphur precipi- 
tated increases in general with the formula weight of the anion, 
but the nitrates form an exception to this rule. From experiments 
with colloidal solutions containing differeat quantities of sodium 
sulphate and sulphuric acid it appears that the amount of sulphur 
precipitated by a fixed quantity of the same electrolyte diminishes 
as the concentration of the sodium sulphate and sulphuric acid 
increases, These observations support the view, expressed in the 
previous paper, that the sulphates originally present in the colloidal 
solution are intimately associated with the disperse phase. 
Conductivity measurements have also been made in which the 
influence of added electrolytes has been examined. The observed 
conductivity is compared with that calculated on the assumption 
that the conductivities of the colloidal solution and of the solution 
of the added electrolyte remain unchanged when mixing occurs. In 
some cases the observed conductivity is slightly greater, in others 
much smaller than the calculated value. H. M. D. 


Ultramicroscopic Investigution of the Cataphoresis of 
Colloidal Solutions and a Theory of the Coagulation. Masa- 
micut Kimura (Mem. Coll. Sci. Eng. Kyotd, 1913, 5, 175—199).—The 
changes which occur in the nature and distribution of the particles 
in a colloidal solution, subjected to the action of an electric field, 
have been investigated by means of the ultra-microscope. As a 
result of the application of a difference of potential to the elec- 
trodes, the colloidal particles arrange themselves in distinct zones, 
and the behaviour of the particles in each of these regions has 
been examined in detail. 

In general, the Brownian movement of the particles is not appre- 
ciably affected by an electrostatic field of considerable intensity. 
When a current is first sent, through the colloidal solution, the 
translational motion is not very evident, but becomes much more 
marked after the current has passed for some time. When this 
condition has been attained, the colloidal particles begin to move 
at once if the electric circuit is broken and re-established. The 
motion of the particles is quite irregular—some become suddenly 
accelerated and others retarded ; some come apparently to rest, but 
these. may start to move again either in the original or in the 
opposite direction. These observations seem to show that the elec- 
trical double layer remains intact even when a field of considerable 
intensity is applied to the solution, but that dissociation occurs 
when the ions begin to move. It would also appear that some of 
the colloidal particles collide with ions, and undergo changes in 
respect of the charge which they carry. Coagulation occurs when 
oppositely charged particles come into close proximity. The coagu- 
lation produced by an electrolyte is determined by the formation 
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of* positive and negative colloidal particles, which subsequently 
combine together. 

It has been observed that a negative platinum hydrosol is rapidly 
coagulated when a current of oxygen is passed through the solution, 
but that hydrogen is inactive. This is attributed to the fact that 
the water becomes positively charged in the former case and 
negatively in the latter. H. M. D. 


The Nature of the Double Layer in Colloidal Particles. 
Masamicat Kimura (Mem. Coll. Sci. Eng. Kydto, 1913, 5, 201—209. 
Compare preceding abstract).—An attempt is made to explain the 
formation of the electrical double layer on the surface of colloidal 
particles, in which the effect is attributed to the ionising action of 
the dispersive medium. 

In the case of a colloidal solution of a metallic hydroxide in 
water, the hydroxide is ionised to a small extent, and a double layer 
is formed in consequence of the greater mobility of the hydroxyl 
ion as compared with that of the metal ion. In this case the positive 
coating will be on the colloidal particle, and the negative coating 
on the water side of the surface of separation. 

A similar explanation is applied to the case of the negative 
particles of a colloidal metal. By the action of the water on the 
surface molecules, both positive and negative metal ions are 
supposed to be formed. Since the latter cannot exist in the free 
condition, the negative ions remain associated with the colloidal 
particle, forming the inner coating of the double layer. The positive 
metal ions form the outer coating on the water side of the surface 
of separation. 

It is shown that this view of the nature of the electrical double 
layer in colloidal particles affords a satisfactory explanation of the 
influence of electrolytes and non-electrolytes on the stability of 
colloidal solutions. H. M. D. 


A Method of Disintegrating Metals and their Oxides into 
a Colloidal State. Masamica1 Kimura (Mem. Coll. Sci. Eng. Kyoto, 
1913, 5, 211—213).—If a metal is heated in the Bunsen flame and 
quickly plunged into distilled water, a solution is obtained which 
contains large numbers of colloidal particles in a state of Brownian 
motion. Such solutions were obtained with platinum, silver, copper, 
aluminium, zinc, tin, bismuth, and lead. In an electric field some 
of the particles move towards the anode and others towards the 
cathode. It would thus appear that the colloidal solutions contain 
both particles of metal and particles of the corresponding hydroxide. 
This view is supported by the observation that a zinc rod when 
heated in the reducing part of the flame gives a solution in which 
all the particles move towards the anode, whereas, when the rod is 
heated in the ordinary flame, the a of the particles were 
found to migrate towards the cathode. Similar results were obtained 
with nickel, copper, aluminium, tin, bismuth, and lead. H. M. D. 
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The Corrosion of Metals Covered with a Thin Luyer of 
Water or Alcohols and Subjected to the Action of Ultra- 
violet Rays. Masamicat Kimura (Mem. Coll. Sci. Eng. Kyété, 1913, 
5, 253—260)-When silver, zinc, gold, platinum, or copper is 
covered with a thin layer of water and exposed to the action of 
ultraviolet rays, a colloidal solution is obtained which contains both 
the metal and its hydroxide. At the same time the surface of the 
metal is corroded, and a deposit is formed -on the walls of the 
vessel. 

In order to ascertain the influence of the surrounding medium 
on the corrosion, experiments were made with an alloy containing 
90% of cadmium and 10% of antimony. After exposure to the ultra- 
violet rays for two hours, it was found that there was no corrosion 
in a vacuum, but that the alloy was slightly corroded in air, some- 
what more in oxygen, and strongly corroded in water. These results 
indicate that the corrosion of the metals cannot be regarded as a 
direct effect of the action of the ultraviolet rays, and that the sorro- 
sion is mainly determined by the nature of the medium surrounding 
the metal. It is probable that the corrosion in air and oxygen is 
due to the formation of ozone, and in water to the formation of 
hydrogen peroxide. Experiments on the corroding action of a very 
dilute solution of hydrogen peroxide show, in fact, that the struc- 
tural changes in the surface layer are very similar to those brought 
about by the action of pure water and ultraviolet rays. 

The formation of the colloidal particles cannot, however, be 
attributed to the action of hydrogen peroxide, and it is supposed 
that this effect is directly due to the action of the ultraviolet rays 
on the metal. By this action, electrons are liberated from the 
surface of the metal, and some of these combine with the metal 
ions in the adjacent liquid layer, whereby neutral atoms are formed. 
In some cases these coalesce to form colloidal metal particles, whilst 
others act on the water and form the hydroxide, which gives rise 
to the colloidal particles of opposite sign. H. M. D. 


Colloidal Solutions of Dyes and Colophony in Liquid 
Crystals. D. Vor.tinper (Zeitsch. physikal. Chem., 1913, 85, 
701—705).—Colloidal solutions of crystal-violet and colophony 
in the ethyl ester of »ethoxybenzylideneamino-a-methylcinnamic 
acid have been examined by mears of a paraboloid ultramicroscope. 
In the liquid crystal I distinct particles are not visible, but in the 
liquid crystal II a large number of submicrons are visible, which 
exhibit the Brownian movement. It is shown that the nature of 
the double refraction of both liquid crystal forms is not affected 
by the solution of dyes in them. J. F. 8. 


The Precipitation of Colloids. H. Pecnstein (Biochem. Zeitsch., 
1913, 58, 171—174).—A eriticism of the results obtained by Spiro 
(A., 1913, ii, 934). The author calls attention to the sources of 
error in the determination of the hydrogen ion concentration, 
especially that due to the carbon dioxide of the atmosphere. He 
shows, furthermore, that effect of protein on some salt solutions is 
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the same as that which can be produced by the addition of any 
“buffers.” Other salts employed by Spiro can by themselves act as 
“ buffers.” 8. B. 8. 


Importance of Adsorption in the Precipitation of Colloidal 
Suspensions. II. H. Freunpiico and H. Scuucutr (Zettsch. 
physikal, Chem., 1913, 85, 641—660. Compare A, 1907, ii, 939 ; 
1910, ii, 692).—The Freundlich theory of coagulation of colloidal 
suspensions has been tested by means of a large number of experi- 
ments on the coagulation of mercury sulphide sols by electrolytes 
and the absorption of the same electrolytes by mercury sulphide. 
It is shown that the cation of the electrolyte is the important factor 
in coagulating the sols, and that the influence in greater the larger 
the valency. The absorption was determined in the case of the 
cations NH,’, Ag’, Ba’*, Cu’, Ce’, and several dyes; in no case 
was a saturation observed, but the absorption isothermal a=ac!/" 
held in all cases. The quantity of the cation absorbed by the coagu- 
lated sol, that is, the precipitation value of the electrolyte, lies on 
the absorption isothermal. The amounts of cation absorbed at the 
precipitation value were approximately in equivalent proportion. 
The absorption isothermals have, however, different forms for the 
various electrolytes: Strong absorption is shown for the dyes and 
Cu"* ions, and weaker absorption for Ba’ and Ce’*’. - It follows 
of necessity from this that the precipitation value of the electrolytes 
is so strongly dependent on the valency and absorption value of 
the different cations, because very different concentrations of the 
various cations are required in solution in order that equivalent 
quantities may be absorbed by the colloidal particles. This consti- 
tutes a complete confirmation of the Freundlich theory. It is also 
shown that a mercury sulphide sol, containing hydrogen sulphide, 
has a much larger kataphoric migration velocity than one from 
which the hydrogen sulphide has been removed. J. F. 8. 


The Velocity of the Absorption Reversal owing to the 
Transformation of Mercury Sulphide from the Amorphous 
Form to the Crystalline. H. Freunpiich and H. Scuucut 
(Zeitsch. physikal. Chem.. 1913, 85, 660—680. Compare preceding 
abstract)—The coagulated mercury sulphide which has been pre- 
cipitated from the sol by the addition of auramine or new-magenta 
is shown to change to the crystallised form on keeping, and in the 
process to give up to the solution the coloured substance which it 
had previously absorbed. This constitutes an absorption reversal 
in consequence of the change from the amorphous to the crystalline 
state. It also shows that an amorphous substance is a stronger 
absorbent than a crystalline substance. The velocity of the reversal 
was studied with new-magenta as absorbed substance at 0°2°, 25°, . 
and 35°. The reaction is autocatalytic, and can be represented by 
the expression dz/dt=2kt(1+6z)(1—2)*, in which k& and 6 are 
constants, z the increase in concentration of the solution, and ¢ the 
time. The influence of temperature on the velocity of the reversal 
is expressed by the Arrhenius formula log. k=—A/T+B. The 
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value of the constant A is very large, about 14,000, and an increase 
of 10° in the temperature quadruples the value of &. The auto- 
catalytic course of this reaction is shown to be analogous to the 
course of the coagulation of aluminium hydroxide sols by electro- 
lytes, and to many other colloid reactions. The conclusion is drawn 
that the velocity of coagulation and the spontaneous precipitation 
velocity of colloids have an autocatalytic character. The Liesegang 
layers are explained on the same basis. J. F. 8. 


The Laws of Displacement of Chemical Equilibrium at 
Constant Temperature or Pressure. E. Ariks (Compt. rend., 
1913, 157, 1074—1077).—A theoretical discussion of the laws 
governing chemical reactions at constant pressure or constant 
temperature. W. G. 


Critical Phenomena in Binary Systems. Fairz Friepricus 
(J. Amer. Chem. Soc., 1913, 35, 1866—1883 ; Zeitsch. anorg. Chem., 
1913, 84, 373—400).—Using temperature-concentration diagrams, 
the author puts forward a classification of binary systems which is 
based on solubility, miscibility, and critical relations of the com- 
ponents. In each of the diagrams two types of curve are distin- 
guished: the solubility curve, which is regarded as the boundary 
line between solid and liquid; and the critical curve, which serves 
as the boundary between liquid and gas. In systems, the com- 
ponents of which in liquid form show a limited miscibility, a third 
type of curve appears, namely, the curve of heterogeneous liquids 
or the misc#bility curve. 

A qualitative examination of a large number of solutions of 
inorganic salts and of iodine, sulphur, and phosphorus in liquid 
ammonia and in liquid sulphur dioxide has been made at tempera- 
tures varying between —80° and +160°, and the results obtained 
have been tentatively arranged in the proposed classification. 

The behaviour of various ammoniates, which are insoluble in 
_ liquid ammonia, has been studied at the critical temperature of 

ammonia, but no indication of decomposition was observed. 

T. 6. P. 


The System Hexane-Water. F. E. C. Scnerrer (Proc. K. 
Akad, Wetensch. Amsterdam, 1913, 16, 404—418).—The equilibrium 
relations exhibited by the system hexane—water have been investi- 
gated in the neighbourhood of the critical solution temperature. 
The critical temperature of synthetic hexane (b. p. 69°0°) was found 
to be 234°6°, and the critical pressure 30°15 atmospheres. The 
critical solution temperature is 222°05°, and the corresponding 
pressure 52°05 atmospheres. 

When the pressures in the three phase (liquid, liquid, vapour) 
equilibria are compared with the vapour pressures of the pure 
components, it is found that the three-phase pressure is considerably 
greater than the sum of the pressures of the components at the same 
temperature. The difference increases from 1°1 atmospheres at 
195° to 3°25 atmospheres at 222°05°. It is supposed that this rather 
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remarkable result is brought about by deviations from the simple 
gas laws. H. M. D. 


The Ionisation Products from the Salts of Phenolphthalein. 
Lupwic Rosenstein and E. Q. Apams (J. Amer. Chem. Soc., 1913, 35, 
1883—1888).—The distribution ratio of phenolphthalein between 
benzene and water was found, by a colorimetric method, to be 13°1, 
the concentration in the benzene phase being the greater. (The 
temperature is not stated.) The fraction of non-ionised phenol- 
phthalein in solutions of different hydrion concentration was then 
determined by shaking out with benzene, and also the fraction of 
bivalent (coloured) ion in the same solutions by colorimetric 
measurements. The sum of these two fractions was always less than 
unity, the maximum observed difference being 0°509 at a hydrion 
concentration of 7°63 x 10-1! mols. per litre; this difference repre- 
sents the fraction of phenolphthalein present as the univalent inter- 
mediate ion. 

Using the two ionisation constants for phenolphthalein previously 
determined (Rosenstein, A., 1912, ii, 893), and assuming that the 
bivalent ion from phenolphthalein alone is coloured, it was shown 
by means of the various equilibrium equations that in a solution in 
which the hydrion concentration is 5°71 x 10-!° mols. per litre the 
concentration of the intermediate ion should be a maximum and 
equal to 50°2% of the phenolphthalein present, 24°9% of the phenol- 
phthalein should be present as bivalent ion, and 24°9% as non- 
ionised phenolphthalein. From the graphic representation of the 
experimental results, it was actually found that at a hydrion con- 
centration of 5°8x10-' mols. per litre the concentration of the 
intermediate ions is a maximum, and equal to 50°5% of the 
phenolphthalein present. T. S. P. 


Equilibria in Ternary Systems. IX. F. A. H. ScnremneMaKkeERs 
(Proc. K. Akad. Wetensch. Amsterdam, 1913, 16, 385—395).—A 
theoretical paper, in which the four-phase equilibrium relationships 


characteristic of a ternary system are discussed in detail. 
H. M. D. 


Esterification of Dibasic Acids by means of Alcoholic 
Hydrogen Chloride. Anton Karan (Zeitsch. physikal. Chem., 
1913, 85, 706—762).—The rate of esterification of oxalic acid, 
malonic acid, succinic acid, glutaric acid, malic acid, and tartaric 
acid by absolute and aqueous alcohol in the presence of hydrogen 
chloride has been determined at 25°. It is shown that the influence 
of water is approximately the same in all cases, although somewhat 
less than that previously observed in the case of monobasic aromatic 
acids (A., 1906, ii, 659; 1907, ii, 158). The decrease of the con- 
stant of the unimolecular reaction in the case of all these acids, 
except oxalic acid, can be explained by the influence of the water. 
It is also shown that the velocity of the esterification to the ester 
acid is the same as the formation of the normal ester from the 
ester acid, except in the case of oxalic acid, where the lengthening 
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of the carbon chain exercises a retarding influence. Reasons for the 
step-wise course of the esterification are advanced. In aqueous 
alcohol it is shown that except in the case of sutcinic acid and 
glutaric acid, a saponification occurs in quantities which cannot be 
neglected. In the case of oxalic acid, malic acid, and tartaric acid 
it is shown that the same equilibrium can be reached and the same 
constant obtained from both sides. Formule are deduced which 
express the unimolecular reaction for succinic acid and tartaric 
acid as a function of the water content of the alcohol and the 
hydrochloric acid. The velocity constants are compared with 
constants obtained previously. J. F. 8. 


Determination of the Velocity of Formation of Diazo- 
compounds. E. Tassttiy (Compt. rend., 1913, 15'7, 1148—1150).— 
The author has studied the rate of diazotisation of aniline by 
removing from time to time 10 c.c. of the liquid wherein the 
reaction was proceeding, coupling the diazo-compound with sodium 
B-naphtholsulphonate, and measuring the absorption of this liquid 
by a spectrophotometer. The results show that, for aniline, the 
maximum is reached at the end of five hours, and that the reaction 
is bimolecular. 


Hydrolysis of Some Inorganic Salts. Cari Kuticren (Zeitsch. 
physikal. Chem., 1913, 85, 466—480).—The hydrolysis of the chlorides, 
nitrates, and sulphates of aluminium, mercury, copper, lead, 
ammonium, zinc, cobalt, nickel, cadmium, manganese, and mag- 
nesium has been determined in dilute solutions at 100° and 85°5° 
by means of the inversion of sucrose. The hydrolysis constants 
obtained experimentally are corrected for the influence of the 
neutral salt. It is shown that the hydrolysis of salts of the type 
RCl, must probably occur according to the equation : 

RCl, + H,O —> OH-RCl + HCl. 

The nitrates and chlorides are hydrolysed to about the same 
extent in water. - The dissociation constant of the metal hydroxide 
is calculated for the cases investigated at 100°. J. F. 8. 


The Kinetics of Glycolysis. Aristipes Kanitz (Biochem. 
Zeitsch., 1913, 5'7, 437—440).—The author quotes a series of results 
obtained by Vandeput, which indicate that the destruction of 
dextrose by blood is a reaction of the first order. 8. B. 8. 


Catalysis. E. Apet (Zeitsch. E/ektrochem., 1913, 19, 933—951).— 
A lecture delivered to the 85th Versammlung Deutscher Natur- 
forscher und Aertze at Vienna, 1913, in which the author reviews 
the present opinions held with respect to catalysis, and work which 
is in progress on catalytic reactions. J. F. 8. 


of Dispersity and Catalytic Action. SrerHan 
Rusznydkx (Zeitsch. physikal. Chem., 1913, 85, 681—690).—The 
decomposition of hydrogen peroxide solution by gold sols of varying 
dispersity has been studied in weakly alkaline solution. The 
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reactions were carried out at 25°, and the same quantity of gold 
used in each experiment. It is shown that the sol with the smallest 
dispersity has the strongest catalytic action, although no propor- 
tionality has been established between the degree of dispersity and 
the catalytic action. This result is remarkable, since an increased 
catalytic action is to be expected, both on account of the increased 
surface and the increased Brownian movement of the smaller 
particles. J. F. 8. 


Catalytic Studies. V. and VI. Inactivation of a Non- 
colloidal Inorganic Catalyst by Rise of Temperature. I. and 
II. E. Aspen (Monatsh., 1913, 34, 1349—1360, 1361—1391.)—I. The 
velocity of the reaction between hydrogen peroxide and sodium 
thiosulphate in dilute aqueous solution is considerably increased 
when a small quantity of a copper salt is added to the solution. 
The observed acceleration is apparently due to the catalytic action 
of the cupriz ions. 

If the catalyst and the thiosulphate are heated together for a 
short time at 100° in presence of a small quantity of acetic acid, 
and the hydrogen peroxide is added to the solution after this has 
been cooled to 25°, it is found that the activity of the catalyst has 
been destroyed by the preliminary thermal treatment. Although 
the presence of hydrogen ions may not be necessary for the inactiva- 
tion of the catalyst, the process is greatly facilitated if a small 
quantity of acid is present. If the solution containing thiosulphate, 
acid, and catalyst is heated at a somewhat lower temperature (90°) 
it is possible to trace the gradual decay of the activity of the 
catalyst as a result of the exposure to the high temperature. 

The author calls attention to the similarity between the behaviour 
of this inorganic catalyst and that of enzymes. 

II. The nature of the reaction between hydrogen peroxide and 
sodium thiosulphate in presence of a small quantity of copper salt 
as catalyst has been examined in detail by measurements of the 
reaction velocity at 25° under different conditions. At this tem- 
perature inactivation of the catalyst is not observed, and the 
activity remains practically constant. For a given concentration of 
sodium thiosulphate and of the catalyst, the reaction velocity is 
proportional to the concentration of the hydrogen peroxide. If the 
peroxide concentration is fixed, it is found that the velocity 
increases less rapidly than the concentration of the thiosulphate. 
In other words, the order of the reaction with respect to thiosul- 
phate is less than unity, but greater than zero. The value obtained 
depends on the ratio of the concentration of the catalyst to that 
of the thiosulphate, and as this ratio increases the order of the 
reaction decreases. For a given solution of peroxide and thiosul- 
phate, the increase in the reaction velocity is proportional to the 
concentration of the copper salt. 

It is supposed that the catalytic effect of the copper salt is due 
to the oxidation of the cuprous salt, which results from the inter- 
action of the thiosulphate with the cupric salt, by the hydrogen 
peroxide. If the concentrations of the several substances involved 
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are expressed in gram-equivalents per litre and the time in minutes, 
the velocity of the reaction can be expressed by the equation : 
— d{H,0,]/dt =[H,0,}(1°53[Na,8,0,] + 10°[Cu**}). 

The reaction in question is also accelerated by iodides, and from 
experiments in which both Cu’ and I’ ions were employed as 
catalysts, it appears that the composite catalysing effect is the sum 
of the separate effects due to the two catalysts. H. M. D. 


Structure of the Atom. Sir J. J. Taomson (Phil. Mag., 1913, 
[vi], 26, 1044. Compare A., 1913, ii, 942).—The assumption that 
the regions, to which the electrical forces inside the atom are 
confined, are bounded by conical surfaces, is found to require modi- 
fication, and itis now suggested that the boundaries of these regions 
are cylindrical. H. M. D. 


Properties of the Elements and the Periodic System. 
Nizratan Dwar (Zeiisch. Hlektrochem., 1913, 19, 911—913).—The 
author has calculated the heat of ionisation and the temperature- 
coefficient of the ionic velocities for several ions, and shown that 
these properties are periodic functions of the atomic weights of the 
elements concerned. J. F. 8. 


Curious Atomic Weight Relations. F. H. Lorine (Chem. News, 
1913, 108, 247).—It is suggested that hydrogen, glucinum, chlorine, 
gallium, and nitrogen, chromium, ruthenium, gadolinium represent 
quaternian series of elements of the type described in previous 
papers (compare A., 1913, ii, 944). H. M. D. 


The Hlectron Conception of Valence. IV. The Classifica- 
tion of Chemical Reactions. J. M. Netson, H. T. Beans, and 
K. Grorcre Fark (J. Amer. Chem. Soc., 1913, 35, 1810—1821).—The 
authors define the valence of an element as the number of corpus- 
cles (negative electrons) an atom of that element loses or gains to 
form chemical bonds. Chemical bonds are thus formed by the 
transfer of electrons, and on this basis and on that of the electrical 
state of the atoms involved the authors classify various chemical 
reactions, using the general views of structure outlined in previous 
papers (compare A., 1913, ii, 768). 

The term “adduction” is used instead of oxidation, and as 
opposed to “reduction,” for reactions in which the increase in the 
number of positive charges, or the decrease in the number of 


negative charges, of an atom or group of atoms is the main feature. 
T. & P. 


A Generalised Maxwell Formula. A. Bertnoup (J. Chim. Phys., 
1913, 11, 577—583).—A mathematical paper, in which the Maxwell 
formula for the division of the velocities of the molecules of a gas 
is considered. The equation: 

An = Cne- e/R0%( 42 /g2)Cl kA wre 
is given, which applies to all gases (compare A., 1911, ii, 578). 
J. F. 8. 
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Origination of Experimental Method and Practice. Work 
of Vannoccio Biringuccio. Apo Muri (Gazzetta, 1913, 43, 
ii, 555—562).—Historical. T. H. P. 


A Simple Form of Absorption Bulb. ArtsErton Se1peEL. 
(J. Amer. Chem. Soc., 1913, 35, 1888—1889).—Three bulbs of the 
required size are blown at intervals of about three inches in a 
rather thick-walled glass tube. The intervening portion between 
two bulbs is then heated, drawn out to a length of some six inches, 
and then bent into a S-shape. The portion of tubing leading to 
the first bulb is bent into a U-shape, and has a small bulb blown 
in it to prevent possible loss from back pressure when the current 
of gas is stopped. T. 8S. P. 


A Simple Suspension Condenser. M. Ripicer (Chem. Z-i¢., 
1913, 37, 1465).—The condenser consists of a glass tube bent into 
the form of a spiral, with a straight return piece passing through 
the centre of the spiral. If hung in the neck of a flask, and of 
such dimensions that the spiral almost touches the sides of the neck, 
it forms a very efficient condenser, the cold water being sent in 
through the spiral, and passing out through the straight tube. 

T. S. P. 


An Apparatus for Circulating Gases in a Closed Circuit. 
M. Skossarewskt and F. Germann (J. Chim. Phyus., 1913, 11. 
584—588).—Two pieces of apparatus are described, constructed 
entirely of glass, by means of which gases may be continuously 
circulated in a closed circuit. The apparatus consists essentially of 
two glass reservoirs, filled with mercury, which are attached each to 
mercury levelling bulbs. These bulbs are attached one to each end 
of a wooden rod, which is pivotted in the centre, and can be worked 
up and down by means of a motor. The effect is that whilst one 
reservoir is extracting the gas from the circuit, the other is forcing 
fresh gas into the circuit. The second apparatus is based on the 
same principle, but is more simply constructed. J. F. 8. 


A Modified Hittorf’s Apparatus for Demonstrating the 
Migration of Ions. Fritz Weicrrt (Zettsch. Elektrochem., 1913, 19, 
886—887).—An apparatus for lecture demonstration of the migra- 
tion of ions is described. The object is by means of glass and metal 
plates to show the concentration changes when soluble and insoluble 
electrodes are used in electrolysis. J. F. S. 


Demonstration of Cohesion of Liquids. A. Ursprune (Ber. Deut. 
Botan. Ges., 1913, 31, 388—400).—The apparatus employed consists 
of an inverted filter candle (Kitasato) attached to a capillary tube 
(about 4 mm.) 14 metre long, by means of indiarubber tubing 
and a mercury joint. To remove all the air, the candle is first 
immersed in alcohol, which has been boiled for a long time, and 
connected with a pump. It is then quickly transferred to boiling 
distilled water, which has been boiled for some hours, and again 
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attached to a pump until all the alcohol is replaced by water. The 
candle is then cooled with cold water, and the open end of the tube 
placed in mercury. 

When evaporation is increased by means of a small electric venti- 
lator the mercury will rise over 1 metre in ten minutes. 

Results obtained with water and with sap from Carpinus betulus 
are given. N. H. J. M. 


Lecture Experiment to Show the Formation of Aluminium 
Nitride. F. Russ (Zeitsch. Llektrochem., 1913, 19, 923—925).—A 
quantity of very finely divided aluminium is packed in a carbon or 
alundum cylinder, and a thin rod of carbon pushed through the 
powder. This carbon rod is placed in contact with two graphite 
poles, which are connected to a current source of 35 amperes. The 
whole is placed inside an air-tight glass vessel, into which nitrogen 
can be led. The current is passed, and in about two minutes the 
mass is ignited by the glowing carbon rod, and the reaction between 
aluminium and nitrogen being strongly exothermic, the whole of the 
nitrogen is converted into nitride without any further heating. A 
second piece of apparatus is described, which allows of a somewhat 
purer nitride being formed. This differs from the apparatus 
described inasmuch as it can be exhausted, and all oxygen can 
therefore be removed from the aluminium powder before the nitro- 
gen is allowed to enter. Quantities up to 30 grams of aluminium 


nitride can be prepared in one operation by means of this apparatus. 
J. F. S. 


Inorganic Chemistry. 


Surface Tension and Molecular Complexity of Chlorine. 
E. Marcnanp (J. Chim. Phys., 1913, 11, 573—576).—The surface 
tension of chlorine has been measured by the method of capillary 
rise in narrow tubes at temperatures from 0° to 50°, and from the 
results the values of the constant X of the Eétvés formula have been 
calculated. It is shown that the value of X lies between 2°07 at 0° 
and 2°14 at 50°, and consequently liquid chlorine is to be regarded 
as a non-associated liquid. J. F. 8. 


The Neutralisation of Periodic Acid. René Dusrisay (Compt. 
rend., 1913, 157, 1150—1153).—A study of the neutralisation of 
periodic acid by a method already described and applied to chromic 
acid (compare A., 1913, ii, 388, 712). The results, which are set out 
in tables and curves, show that periodic acid, in solution, behaves 
as a tribasic acid. Ww. G 


Melting Point of Oxygen. Tap. Estrreicuer (Zeitsch. physikal. 
Chem., 1913, 85, 432—434).—The author shows from some results 
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previously published (A., 1904, ii, 477) that in accord with Wahl’s 
suggestion (A., 1913, ii, 208) the melting point —227° is most 
probably the transition temperature of the one modification of solid 
oxygen into the other. The melting points at different pressures 
are extrapolated, and found to be 0°46 mm. —221°8°, 0°87 mm. 
—219°9°, and 1:12 mm. —219°1°. It is shown also that the heat 
of change of one form of solid oxygen into the other is probably 
less than that of sulphur, which has a value of 2°5X per gram. 
J. F. S. 


Revision of the Density of Oxygen: Density of the Air 
at Geneva. F. 0. Germann (Compt. rend., 1913, 15'7, 926—929).— 
The author has determined the density of oxygen as prepared by 
heating recrystallised potassium permanganate, and subjecting the 
gas to liquefaction and subsequent fractional distillation. As a 
mean of fifteen determinations he finds the weight of a normal litre 
of oxygen to be 1°42905. In four of the determinations the oxygen 
was passed over platinised asbestos at 400°, prior to measuring the 
density. Two diagrams are given showing the arrangement of the 
apparatus used. This apparatus has also been used to determine 
the density of the air at Geneva in March on two different dates. 
The mean value found was 1°2930 for a normal litre of air (compare 
Guye, Kovacs, and Wourtzel, A., 1912, ii, 636). W. G. 


The Solubility of Atmospheric Oxygen in Water. Tor 
Carison (Zeitsch. angew. Chem., 1913, 26, 713—714).—The author 
has collected the most trustworthy data obtained by previous investi- 
gators, and also made fresh experiments himself, using a modification 
of Winkler’s method, with respect to the solubility of atmospheric 
oxygen in water at temperatures varying from 0° to 25°. From the 
results obtained a table is given showing the solubility for every 
degree between 0° and 25°, (a) at 760 mm., (6) at (760—/) mm., 
where 7 is the vapour pressure of water at the particular tempera- 
ture. T. 8. P. 


Formation of Ozone at Various Pressures. H. von WaRTEN- 
Bera and L. Marr (Zeitsch. Hlektrochem., 1913, 19, 879—881).—The 
formation of ozone by a silent discharge has been studied at a 
series of pressures. It is shown that there is a point between 0°5 
and 1°0 atmospheres where the formation is at a maximum. The 
experiments were continued up to 5 atmospheres pressure, and so 
arranged that the molecules of the gas were always under the 
influence of the discharge for the same time. J. F. 8. 


Preparation of Sulphur and Sulphates by Heating Sulphites 
under Pressure. FARBENFABRIKEN VoRM. Friepr. Bayer & Co. 
(D.R.-P. 265167).—Sulphur and sulphates can be obtained by 
heating a mixture of a sulphite and a hydrogen sulphite under 
pressure, when the following reaction occurs: 

2NaHSO, + Na,SO,=2Na,80, +8 +H,0; 
for example, 150 parts of ammonium hydrog 
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of ammonium sulphite, and 200 parts of water are heated in an 
autoclave at 150° for a few hours. J.C. C. 


The Alloy of Selenium and Iodine. Ernst Beckmann anid 
Erich Grintuat (Zeitsch. anorg. Chem., 1913, 84, 97—102. Com- 
pare Beckmann and Hanslian, A., 1913, ii, 402; Pellini and 
Pedrina, A., 1908, ii, 833).—The tendency to undercooling, and the 
difficulty of making cryoscopic observations, increase with the con- 
centration of the selenium. A eutectic point is found at 50 atomic % 
and 58°. The eutectic mixture retains iodine even after extraction 
with solvents until colourless, but at 100—110° all the iodine can 
be removed by heat. C. H. D. 


The Existence of Compounds of Selenium and Iodine. 
Ernst Beckmann and Orto Faust (Zeitsch. anorg. Chem., 1913, 84, 
103—112. Compare preceding abstract)—-The question whether 
the dissociation of selenium when dissolved in iodine is to be 
explained by the formation of loose compounds is not readily 
answered by thermal analysis, on account of the liability to under- 
cooling. Dilatometric experiments, with sulphuric acid as filling 
liquid, show that the volume change of the eutectic on melting may 
be calculated from that of the components by the mixture rule. 
This is also true of the specific volumes, whilst the expansion in the 
formation of the tellurium compound, Tel,, is ten times the experi- 
mental error. The electrical conductivity shows the eutectic to be a 
mixture of crystalline iodine and amorphous selenium. Tellurium 
iodide shows an entirely different behaviour. 

The molecular weight of selenium, Se,), in methylene iodide is 
not changed by the presence of iodine, I,. The cause of the disso- 
ciation of selenium in iodine solution must therefore be physical, 
not chemical. C. H. 


Nitrogen Hexoxide and Nitrogen isoTetroxide. F. Rascuic 
(Zeitsch. anorg. Chem., 1913, 84, 115—120. Compare A., 1912, 
ii, 346; Miiller, ibid., 753)—A reply to Miiller’s criticisms as to the 
point at which the analysis of the residual solid, after the oxygen 
has evaporated, should be made. On washing with liquid nitrogen 
a dull blue residue is obtained, having the composition NO, or N,O,. 
This is nitrogen isotetroxide. The hexoxide is perhaps only 
stable in presence of an excess of liquid oxygen. C. H. D. 


The Action of Carbon Dioxide on Boron Sulphide. N. D. 
Costeanu (Compt. rend., 1913, 15'7, 934—935. Compare A., 1913, 
ii, 694).—Carbon dioxide reacts with boron sulphide in the same 
way as with silicon sulphide (compare loc. cit.), giving rise to boric 
anhydride, carbon monoxide, and sulphur: 

B.S, + 3CO, = B,O; + 3CO + 38. 
The reaction commences at 300°, and is increased by prolonging 
the heating and by rise in temperature, but is never very rapid, 
being hindered by the formation of a layer of boric ede a 
W. 


a ye 
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The Action of Carbonyl Chloride on the Natural Phosphates 
and Silicates. J. Bartot and Ev. Cuauvenet (Compt. rend., 1913, 
157, 1153—1155. Compare A., 1911, ii, 602).—Carbonyl chloride 
will attack numerous natural phosphates, such as vivianite, pyro- 
morphite, uranite, and monazite, and natural silicates, such as 
thorite, gadolinite, cerite, and zircon, yielding in each case the 
anhydrous metallic chloride. The phosphates are attacked at tem- 
peratures between 300° and 500°, whilst the silicates require 
temperatures above 1000°, emerald not being decomposed at 1400°. 
This reaction forms a ready method of analysis of such minerals, 
and also of preparing anhydrous metallic chlorides from these 
minerals. W. G. 


Corrosion of Metals by Water. A. T. Sruarr (J. Ind. Eng. 
Chem., 1913, 5, 905—906).—Experiments carried out with raw and 
filtered peaty waters showed that, although the waters attacked 
iron to the same extent, in the case of the raw waters a large 
proportion of the metal removed by corrosion remained in solution, 
possibly in a colloidal state, whilst the filtered waters deposited 
a ferruginous sediment. W. P. 8. 


Solubility of Metals in Water. Vicente M. Isnarpi (Anal, 
Soc. Quim. Argentina, 1913, 1, 214—221).—The course of solution 
was traced by electrical-conductivity determinations, plates of metal 
4 cm. long by 2 cm. wide being placed in contact with 70 c.c. of 
twice distilled water for ten, twenty, and thirty days at 18—22°, 
and for one, two, and three hours at 100°. 

Tin and silver are the least soluble. Copper is more soluble than 
lead, although the latter is more corroded. The solution of lead is 
proportional to the time. In the case of zine the solubility rises 
very rapidly after twenty days. G. D. L. 


Tendency of Haloids and Other Salts of the Same Metals 
to Combine. Fluorides, Chlorides, and Carbonates. M. 
Amaport (Atti R. Accad. Lincei, 1913, [v], 22, ii, 366—372. Com- 
pare A., 1913, ii, 216).—The paper deals with the thermal analysis 
of the systems NaF—Na,CO;, KF-K,CO;, NaCl—-Na,CO;, and 
KCl—K,CO3. 

Sodium fluoride and sodium carbonate do not form any com- 
pound, and are not miscible in the solid state. There is an eutectic 
corresponding with 39 mol. % of sodium fluoride and 690°. 

In the system KF-K,CO,, the curve of crystallisation of the 
carbonate descends to an eutectic at 688° (about 46 mol. % KF), 
and that of the fluoride to an eutectic at 682° (about 60 mol. % 
KF). Mixtures containing 46—60 mol. % KF solidify between 
these temperatures, a compound, KF,K,CO,, being formed which 
gives with the components two eutectics which melt almost at the 
same temperature as itself. 

Sodium chloride and sodium carbonate do not form compounds, 
and are practically immiscible in the solid state. There is an 
eutectic at 636° and 59 mol. % NaCl. 
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The system KCI-K,CO, is analogous to the preceding; the 
eutectic temperature is 636°, corresponding with 65 mol. % KCl. 
R. V. 8. 


stalline Form of Cesium and Rubidium Nitrates. A. 
Durrour (Bull. Soc. frang. Min., 1913, 36, 136—143).—Crystals of 
cesium nitrate crystallised from a solution containing also cesium 
dichromate are of two habits: one as a hexagonal prism terminated 
by a hexagonal a and much resembling crystals of quartz; 
the other as pseudo-cubic forms. The system is rhombohedral with 
the rhombohedral angle 89°54’, and this pseudo-cubic form is 
further emphasised by twinning. Rubidium nitrate is orthorhombic 
with a:b:c=0°5789:1:0°7108, the angles here also being very 
near to those of cubic crystals. The two salts are isomorphous, and 
form mixed crystals. In both salts the double refraction is feeble, 
and at a lower temperature it disappears altogether, the crystals 
then being truly cubic. There is thus a passage from the ortho- 
rhombic through the rhombohedral to the cubicform. L. J. 8. 


Ammonium Peroxide. P. Mesixov (Ber., 1913, 46, 3899).— 
A correction to the communication of D’Ans and Wedig (A., 1913, 
ii, 1051). The compound NH,O,H of these two authors is identical 
with the compound (NH,),0,,H,O,, prepared by Melikov and 
Pissarievski. . z. &. P. 

The Hydrates of Silver Fluoride. A. Guntz and A. A. Gunrtz, 
jun. (Compt. rend., 1913, 15'7, 977—981).—A reply to Vanino and 
Sachs (compare A., 1911, ii, 884), and a study of the conditions 
governing the formation of the various hydrates of silver fluoride. 
Their formation is dependent on the temperature, the content of 
the solution with respect to hydrofluoric acid, and is also a function 
of the nature of the saturated solution for a metastable or stable 
phase at the given temperature. The starting material was prepared 
by saturating concentrated hydrofluoric acid with freshly precipi- 
tated silver hydroxide, concentrating on a water-bath, filtering hot, 
and cooling. The crystals obtained were collected and dissolved 
in distilled water. On evaporating in a vacuum at 10° a neutral 
solution containing 120 grams of silver fluoride in 100 grams of 
water and suitably seeding the liquid, colourless, transparent, 
voluminous crystals of the hydrate, Ag¥,4H,O, m. p. 18°5°, were 
obtained, having at 13° a heat of solution —4°93 cal. Below 18°5° 
this is the only hydrate stable in neutral solution. A solution 
containing 170 grams of silver fluoride allowed to crystallise 
between 18° and 38° gives deliquescent prisms of a hydrate, 
AgF,2H,0, m. p. 42°, decomposing to the anhydrous fluoride. Its 
heat of solution is —1°5 cal. at 10°. The presence of hydrofluoric 
acid lowers the transition temperature of AgF,4H,O to AgF,2H,0, 
5°5% of acid lowering it to 0°. On evaporating a neutral, saturated 
solution of silver fluoride at 26—36°, hard, highly refractive, 
slightly yellow, deliquescent crystals are obtained of a hydrate, 
AgF,H,O. The heat of solution of this hydrate is +0°85 cal. at 
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10°. By repeating this crystallisation at the ordinary temperature 
there is formed round each nucleus of the monohydrate, volumin- 
ous, colourless rosettes of a hydrate, 3AgF,5H,O. Both the 
latter forms are unstable in the presence of crystals of AgF,2H,O, 
giving this hydrate and anhydrous silver fluoride. 

Each of these hydrates dried in a vacuum over sulphuric acid 
yields the anhydrous fluoride in an amorphous form. This can be 
obtained crystalline, in the form of ruby-red cubes, by evaporation, 
in a vacuum, of a solution of silver fluoride containing 5% of hydro- 
fluoric acid. It has heat of solution 4°3 cal. at 16°. 

Supersaturated solutions of the above hydrates attack silver more 
or less rapidly according to the temperature, giving crystalline silver 
subfluoride, Ag,F. W. G. 


Preparation of Metallic Chlorides and Sulphates in a Solid, 
Solubie Colloidal Condition. Lapistaus Karezaa (D.R.-P. 
263286).—Metallic chlorides or sulphates in a dry colloidal condi- 
tion can be prepared by the action of thionyl chloride, sulphuryl 
chloride, or chlorosulphonic acid on the metallic salts of organic 
carboxylic acids; when calcium salicylate is warmed with thionyl 
chloride, the mixture divides into two separable layers, the under 
one consisting of colloidal calcium chloride, which can be finally 
isolated by the addition of ether and dried in a vacuum. 

F. M. G. M. 


A Formation of Calcium Carbono-phosphate of the Paleo- 
lithic Age. P. TrttHarp pe CHarpin (Compt. rend., 1913, 
157, 1077—1079).—An account of a deposit of calcium phosphate 
in the grotto of Castillo (near Santander) exposed by excavations. 
The phosphate is found covering corroded calcite, and appears to 
be localised in a region of persistent dampness. Analyses are quoted 
showing its composition, and examination of the deposit shows the 
sifilarity both in site and mineralogical character between these 
phosphates and those of Quercy (compare Lacroix, A., 1910, ii, 622), 
and also the possibility of fixing a date for the commencement of 
the formation of these phosphates. W. G. 


Crystallographic and Thermal Investigation of the Ternary 
System: Barium Chloride, Potassium Chloride, and Sodium 
Chloride. Hans Gemsky (Jahrb. Min. Beil.-Bd., 1913, 36, 513-—558). 
—The author has made a detailed examination of the equilibrium 
relationships characteristic of the above ternary system by means 
of cooling curves for liquid mixtures containing the three chlorides 
in different proportions and by the investigation of the crystallo- 
graphic structures presented by the solid products. 

The data obtained for the three pairs of binary systems indicate 
that barium chloride and potassium chloride form a compound 
of the formula BaCl,,2KCl. The melting points recorded are: 
potassium chloride, 775°; barium chloride, 955°; BaCl,,2KCl, 663°. 
The eutectic temperatures are 660° for BaCl,,2KCl+ KCl and 652° 
for BaCl,,2KCl+BaCl,. At 930° the singly refracting modification 
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of barium chloride which crystallises out at 955° is transformed 
into a doubly refracting form. This is the usual monoclinic 
modification, stable at ordinary temperatures. 

Barium chloride and sodium chloride yield freezing-point curves 
which intersect at a point corresponding with 39 mols. % of barium 
chloride and a temperature of 654°. 

Potassium chloride and sodium chloride form mixed crystals, and 
and freezing-point curve exhibits a minimum at about 50 mols. % 
of each constituent, the temperature of the minimum being 660°. 
On cooling the mixed crystals, they give rise to mixtures of 
potassium and sodium chloride at temperatures between 300° 
and 400°. 

The data obtained in the investigation of mixtures containing 
all three chlorides indicate the existence of a ternary eutectic at 
about 540°. At this temperature the co-existing solid phases are 
barium chloride, the compound BaCl,,2KCl, and mixed crystals 
containing potassium and sodium chloride, which represent the 
limiting mixture for the sodium chloride end of the series. The 
limiting mixed crystals rich in potassium chloride are resorbed at a 
temperature higher than the eutectic. H. M. D. 


Allotropy of Cadmium. Ernst Conen and W. D. HELDERMAN 
(Proc. K. Akad. Wetensch. Amsterdam, 1913, 16, 485—489).—When 
cadmium is heated for a considerable time at 70—100° in contact 
with a solution of cadmium sulphate, its density diminishes to a 
small but measurable extent. Observations with a dilatometer 
containing 360 grams of cadmium, which had been previously 
heated for twenty-four hours in contact with a solution of cadmium 
sulphate, have shown that this change in the density is due to an 
enantiotropic transformation which occurs at 64°9°. The observation 
affords an explanation of the disintegration which was found by 


Matthiessen and Bose to occur in cadmium wires heated at 80°. 
H. M. D. 


Anhydrous Sulphates. VII. Cadmium Sulphate with 
Lithium, Sodium, and Potassium Sulphates. G. Ca.caeni and 
D. Marorra (Aiti R. Accad. Lincet, 1913, [v], 22, ii, 373 —379).—The 
m. p. of cadmium sulphate is 1000°, but there is a marked thermal 
effect at 820°, indicating a transformation at this temperature. 

Cadmium sulphate and lithium sulphate behave like the other’ 
sulphates of bivalent metals hitherto described ; there is an eutectic 
at 551° (45% CdSO,). 

The reactions which occur between the solid components of the 
— CdSO,-Na,SO, are very complicated and numerous, and 
the diagram of the system differs entirely from that given for it 
by Le Chatelier (Ann. des Mines, 1897, [ix], 11, 209). Three 
compounds are formed, namely, CdSO,,3Na,SO, (at 351°), 
CdS0O,,Na,8O, at (551°), and 3CdSO,,Na,S8O, (at 746°). The com- 
pound CdSO,,Na,SO, shows a transformation at about 496°, and 
the compound 3CdSQ,,Na,SO, has a transformation point at about 
456°. R. V. 8. 
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The Behaviour of Lead Carbonate, Basic Lead Carbonate, 

and Lead Sulphate in Aqueous Solutions of Alkali Carbon- 
ates. Frieprich AverBacH and Hans Pick (Arb. Kais. Gesundh. 
Amt., 1913, 45, 113—165. Compare Pleissner, A., 1908, ii, 40; 
Herz, A., 1911, ii, 972).—In connexion with the fate of lead paints 
in the human body, the behaviour of lead carbonate, basic lead 
carbonate (white lead) and lead sulphate towards solutions of the 
alkali carbonates has been investigated. 

Lead carbonate is transformed into basic lead carbonate by 
solutions of potassium carbonate, whilst the basic carbonate is 
changed to the normal carbonate by the action of potassium 
hydrogen carbonate. These two reactions lead to the equilibrium 
expressed by the equation: 

3PbCO, + K,CO, + 2H,O — 2PbCO,,Pb(OH), + 2KHCO,. 
The ratio of the potassium carbonate to the potassium hydrogen 
carbonate concentration is displaced in the direction of higher 
carbonate concentration as the total alkali concentration increases, 
and in the direction of higher hydrogen carbonate concentration 
with increasing temperature. 

The two lead carbonates behave similarly towards solutions of 
sodium carbonate and sodium hydrogen carbonate as long as the 
total sodium concentration does not exceed 0°077N. Above this 
concentration, a double salt, basic sodium lead carbonate, 
NaPb,(CO;).°OH, is formed, the stability of which increases with 
increasing sodium concentration. This salt is quite different in 
appearance from the normal and basic lead carbonates, being 
greyish-yellow in colour. The conditions necessary for its formation 
and decomposition were thoroughly investigated. 

By experiments carried out at 18° and 37°, using solutions in 
which the total sodium concentration varied up to 0°25, the 
existence domains of the two lead carbonates and of the double 
salt were ascertained, and the constants calculated for the equilibria 
expressed by the equations: 

2PbCO,,Pb(OH), + 2HCO,’ — 3PbCO, + CO,” + 2H,0; 
2PbCO, + Na’ + CO,” +H,0 — NaPb,(CO,;).-OH + HCO,’ ; 

3[NaPb,(CO,),-OH]+ H,O— 

2[2PbCO,,Pb(OH),|+ HCO,’ + CO,” +3Na’. 
The constants had respectively the approximate values 32°5, 12, 
and 0°05 at 18°, the concentrations of the substances on the right- 
hand side of the above equation being in the numerator. From 
these results the dissociation pressure of carbon dioxide in the 
change from normal to basic lead -zarbonate was calculated to 
be about 0°1 mm. Hg at 18°. Also, from these results, the authors 
were able to devise methods for the preparation of pure basic 
lead carbonate and pure hasic sodium lead carbonate. 

Solutions of sodium carbonate and hydrogen carbonate, which 
also contain varying quantities of sodium sulphate, behave 
qualitatively towards normal and basic lead carbonate in the same 
way as sulphate-free solutions; quantitatively, the equilibrium con- 
centrations are altered in a regular manner. 

The formation of lead carbonate and a solution of sodium 


ii. 54 ABSTRACTS OF CHEMICAL PAPERS. 


sulphate, by the action of a solution of sodium carbonate on lead 
sulphate, is not a direct reaction. Basic lead carbonate is first 
formed, and then basic sodium lead carbonate, which, in the 
presence of sufficient lead sulphate, is transformed into normal 
lead carbonate. 

Lead sulphate and sodium hydrogen carbonate interact according to 
the equation: PbSO,+2NaHCO,— PbCO, + Na,SO, +CO,+H,0, 
from which it follows that lead carbonate suspended in a solution of 
sodium sulphate can be transformed into lead sulphate by the 
action of carbon dioxide under pressure. 

From the various equilibrium constants ascertained in the above 
experiments, the following solubility products (at 18°) were calcu- 
lated : La "\=10-8; [Pb P[CO,”P[OH’?=3'5 x 10-*; 
[Pb**}{[Na" CO,” Pj OH] = 10-1, T. 8. P. 


The Behaviour of Lead Chromate and Basic Lead Chromate 
in Aqueous Solutions of Alkali Carbonates. Friepricn 
Averpacn and Hans Pick (Arb. Kais. Gesundh.-Amt., 1913, 45, 
166—190. Compare Lehmann, Arch, Hyg., 1893, 16, 315; 
Golblum and Stoffella, A., 1910, ii, 698).—The authors have investi- 
gated the behaviour of lead chromate, basic lead chromate, and 
lead carbonate towards dilute solutions of sodium carbonate, sodium 
hydrogen carbonate, sodium chromate, and mixtures of the same. 

In dilute solutions of sodium carbonate, the following equilibrium 
is formed : 

2PbCrO, + 2Na,CO,+H,O — PbO,PbCrO, + 2NaHCO, + Na,CrO,,. 
With increasing dilution and rise in temperature the equilibrium 
is displaced towards the right-hand side of the above equation. 
When the equilibrium is approached from the side of the basic 
lead chromate, exactly the same results are not obtained as from 
the side of the normal lead chromate, but this point was not further 
investigated. 

The reversible reaction expressed by the equation: 

PbCrO, + Na,CO, = +PbCO, + Na,CrO,, 
only takes place in the presence of considerable quantities of 
hydrogen carbonate in solution, otherwise basic lead chromate is 
formed. 

The existence domains of the two lead chromates and of lead 
carbonate in solutions in which the total sodium concentration was 
0°05 and 0°1N were ascertained at 18°; the equilibrium constants 
for the following reactions: 

2PbCrO, + 2CO,”+ H,O — PbO,PbCrO, + CrO,” + 2HCO,’ ; 
2PbCO, + CrO,”+ H,O — PbO,PbCrO, + 2HCO, ’; 
PbCrO, + CO,” — PbCO, + CrO,”, 
were found to be respectively 0°057, 1°95, and 0°23, the concen- 
trations of the substances on the right-hand side of the equations 
being in the numerator. 

Lead chromate enters into reversible reaction with a solution of 

sodium hydrogen carbonate according to the equation: 
PbCrO, + 2NaHCO, — PbOO, + Na,CrO, + CO, + H,0 ; 
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equilibrium is attained at : much lower pressure of carbon dioxide 
than is the case with lead sulphate (compare preceding abstract). 
The following solubility products at 18° were calculated from 
the various equilibrium constants: [Pb**][CrO,”]=2x10-%; 
[Pb""}?[CrO,”][OH’}?=6 x 10-* (compare Beck and Stegmiiller, A., 
1910, ii, 1067). T. 8. P. 


The Amount of Lead given up by Sparingly Soluble Lead 
Salts to Solutions containing Sodium Hydrogen Carbonate. 
Frreprich Aversacn and Hans Pick (Arb. Kais. Gesundh-Amt., 1913, 
45, 191—196).—Dilute solutions, 0°02V and 0O°1N, of sodium 
hydrogen carbonate, which may also contain sodium chloride and 
free carbon dioxide, dissolve only 0°3—0°4 mg. of lead per litre 
when shaken up aft 37° with lead carbonate, lead chromate, or 
basic lead chromate. It follows that injurious quantities of lead 
cannot be dissolved from the above compounds by the action of the 
pancreatic and intestinal juices in the human body. _ T. 8. P. 


Alkaline Cuprothiosulphates. Prerre Duroir (J. Chim. Phys., 
1913, 11, 650—673).—The author has studied the titration of 
copper salts (nitrate and sulphate) by thiosulphates (sodium, 
potassium and calcium), making use of electrical conductivity, 
electric potential, and lowering of the freezing point of the solutions 
to determine the end points. The titrations are carried out in 
both ways, that is, adding the copper salt to the thiosulphate 
solution, and by adding the thiosulphate to the copper salt. It 
is shown that by all methods the titration is complete when 
0°9 mol. of a copper salt has been added to 2 mols. of the thio- 
sulphate, or when 2°2 mols. of thiosulphate has been added to 
1 mol. of the copper salt. The author isolates from these reactions 
the salt, 4CuS,0,,3Na,.S,0,,9H,O, which is the least soluble product 
formed. In the titrations two inflexion points are noted in the 
precipitation curves; the first is held to correspond with the 
formation of the complex Cu,S,0;,9M,S8,0;, and the second to the 
complex Cu,S,0,,5M,S,0;. If the titration is carried out very 
slowly, it is possible to get products of the formula Cu,S,0;,M,S,0s. 
In these salts the copper is shown to exist in the anion complex. 


J. F. 8. 


The Chemical and Physical Nature of Colloidal Hydrous 
Aluminate Silicates. R. Gans (Centr. Min., 1913, 699—712, 
728—741).—Aluminate silicates, with the composition 3—4 mol. 
SiO,, 1 mol. Al,O;, 1 mol. base (CaO, MgO, K,O, Na,O), are pre- 
pared by the action of a solucion of alkali aluminate on silicic acid, 
but not by the interaction of alkali silicate and aluminium 
hydroxide. They are colloidal, and very readily dissociated, and 
resemble the zeolitic silicate of soils and the artificial product called 
permutite. Detailed arguments are given in favour of regarding 
them as definite chemical compounds rather than as adsorption 
compounds. L. J. 8. 
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Hypereutectic Alloys of Iron and Carbon. H. HAnemann 
(Zeitsch. anorg. Chem. 1913, 84, 1—23).—The investigation of 
Wittorf (A., 1912, ii, 259) leads to the assumption of several iron 
carbides, Fe,C, Fe,C, FeC, and possibly FeC,. The experiments are 
open to the objection that the optical examination of the surface 
in contact with carbon vapour did not give the correct temiperature 
of the molten mass. In the present experiments, electrolytic iron 
and sugar charcoal are fused together, stirred with a carbon rod, 
and cast in iron chills, after observing the temperature by an 
optical pyrometer. The cementite contents, obtained by analysing 
the chilled specimens, give points which lie between the curves 
found by Wittorf and by Ruff (A., 1911, ii, 897). The higher the 
temperature the less accurate is the determination of these points, 
but the assumption of distinct breaks in the curve does not seem 
to be justified. On quenching from temperatures of 1400° and 
sonal graphite is always present as a primary product, and 
not as a product of the decomposition of cementite. Microscopical 
examination shows that the cementite in quenched specimens 
crystallises radially from the centre, indicating that it is formed 
during cooling. 

The mechanical separation of crystals from the mother liquor at 
a very high temperature, as in Wittorf’s experiments, cannot be 
used to determine the composition of the solid phase, as the 
separation is always imperfect. Mixtures of molten iron and carbon 
become very viscous above 1700°, and heating to 2500° does not 
reduce the viscosity. At 2500° a quenched specimen contains 
nearly 14% of carbon, mostly as graphite entangled in the highly 
viscous liquid. During cooling the liquid becomes less viscous at 
1700°. Ruff’s conclusion, that the solubility of carbon again 
diminishes at very high temperatures, is not confirmed. 

The dendrites, described by Wittorf as a carbide, Fe,C, are shown 
to be austenite, as they are converted into martensite by cooling 
in liquid air and into pearlite by annealing. The supposed 
carbides, FeC and FeC,, are both regarded as graphite. After 
treatment with nitric acid, the residual carbon is convertible into 
graphitic oxide, and does not contain amorphous carbon, as it 
would do if derived from a carbide. C. H. D. 


Influence of Silicon on the Solubility of Carbon in Iron. 
Georges CHaRPy and ANpReE Cornu (Compt. rend., 1913, 157, 
901—903. Compare A., 1913, ii, 602).—The authors have deter- 
mined the solubility of carbon in samples of ferro-silicon, containing 
varying amounts of silicon, at temperatures varying from 600° to 
1000°. The results show that silicon causes a gradual diminution 
in the solubility of carbon in iron, the solubility becoming prac- 
tically nil at 900° if the silicon content is above 4%, and at 1000° 
if the silicon content exceeds 7%. At lower temperatures 2% of 
silicon suffices. W. G. 


Some Hydrothermal Syntheses. Pau Niaeui (Zeitsch. anorg. 
Chem., 1913, 84, 31—55. Compare Morey and Nivggli, A., 1913, 
ii, 861).—A principal difficulty in hydrothermal syntheses is the 
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low velocity of reaction when amorphous (labile) substances are 
present. Such syntheses aim at the formation of those minerals 
which can exist at high temperatures in contact with aqueous 
solutions. Pressure is only used to maintain the system in the 
required condition. The products generally result from partial 
reactions in the amorphous mass, and so may contain metastable 
crystals. 

The present preliminary syntheses do not therefore necessarily 
indicate the true stable phases. The apparatus used is that of 
Baur (A., 1911, ii, 991). The materials used are amorphous silica, 
potassium aluminate and silicate, and aluminium and ferric 
hydroxides. The minerals identified are: hematite, potassium 
egirite, orthoclase, and potassium nepheline hydrate. 

Hematite occurs in good, six-sided leaflets. Potassium-egirite, 
K,0,Fe,0;,48i0, or KFeSi,O,, is not found in nature, whilst its 
sodium analogue has not yet been obtained synthetically. Another 
product, not definitely identified, may be an anhydrous potassium 
nepheline. Amorphous material is always present. At 450° 
hematite is obtained, together with aluminium felspar free from 
iron. The presence of hematite in natural felspars is not to be 
attributed to alteration, but to separation during cooling from an 
originally isomorphous mixture in which ferric iron replaces 
alumina. The conversion of minerals in eruptive rocks into 
analcite, zeolites, and muscovite corresponds with the hydrothermal 
changes during cooling. C. H. D. 


Alterability and Instability of Cobaltammines. Nuizratan 
Duar (Zeitsch. anorg. Chem., 1913, 84, 224—226).—Great care must 
be exercised in the preparation of the cobaltammines. The use of 
rather more dilute ammonia in the preparation of dinitro- 
tetramminecobalt chloride than is prescribed in text-books leads to 
the formation of trinitrotriamminecobalt chloride, whilst an 
increase in the proportions of ammonia and ammonium chloride 
leads to the formation of nitropenta-amminecobalt chloride. 

Carbonatotetra-amminecobalt nitrate, [Co(NH ;),CO;,]NO,,3H,O, 
is slowly decomposed by boiling with water. C. H. D. 


Ternary Alloys of Nickel—Gold-Silver. P. pz Cresaris (Gazzetta, 
1913, 48, ii, 609—620).—These alloys have been investigated by 
methods similar to those used for nickel-copper-silver alloys (A., 
1913, ii, 1061), similar results being obtained. 

The mutual solubilities of nickel and gold at the eutectic tem- 
perature are somewhat higher than the values given by Levin 
(A., 1905, ii, 532), gold dissolving about 8% of nickel, and the 
latter about 20% of gold. 

The space-diagram is described, and reproductions of micro- 
photographs given. T. H. P. 


The Neutralisation of Chromic Acid. L. Marcaituan (Compt. 
rend., 1913, 157, 994—995).—A study of the neutralisation of 
chromic acid by sodium hydroxide, the acidity of the solution 
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being measured by determining the #.M.F. of a pile in which 
intervenes the half element hydrogenised platinum|solution, the 
other half being mercury|calomel|/10-HCl. The curves given 
show, by sudden alteration in direction, the two acid functions of 
chromic acid; these two points on the curves correspond with 
the end points obtained with helianthine and phenolphthalein as 
indicators respectively. W. G. 


Iso- and MHetero-poly-salts. IX. Molybdo-phosphites, 
-hypophosphites, and -hypophosphates. ArTHuR RosENHEIM, 
Water Wernperc, and Jakos Pinsker (Zeitsch. anorg. Chem., 
1913, 84, 217—223. Compare A., 1913, i, 413).—The oxygen 
atoms of the alkylarsinic acids are replaceable by MoO, or Mo,O, 
residues, and the more alkylated the acid the smaller the. number 
of molybdic residues taken i:ato the compound. Alkylphosphinic 
acids are difficult to prepare, but phosphorous and hypophosphorous 
acids may be regarded as derived from them by the replacement 
of alkyl by hydrogen. 

An acid solution of ammonium molybdate is precipitated by 
phosphorous acid, and the yellow, crystalline precipitate, which 
has the composition (NH,),[HP(Mo,0,),],2H,O, may be used 
as a delicate test for phosphorous acid. The sodium salt, 
Na,[ HP(Mo,0,)3],11H,0, is slightly more soluble. It loses all its 
water at 110°. Conductivity measurements show the absence of 
an acid salt, and the salts must be regarded as containing the anion 


[pe ].” The acid, like phosphorous acid, is dibasic. The 


potassium salt is K.{[HP(Mo,0,),,11H,O, and the guanidinium salt, 
(CN;H,)[HP(Mo,0,)s]. 

Corresponding tungsten compounds have not been obtained, the 
tungsten salts being tribasic, as Na,[P(W,O,),],16H,O. 

Guanidinium molybdoarsenite, (CN;H,)3{As(Mo,0,),],H,O, has a 
similar constitution. 

A mixturé of sodium hypophosphite (1 mol.) and sodium 
molybdate (4 mols.) gives precipitates with ammonium, potassium, 
or guanidinium chloride. The ammonium salt has the composition 
NH,[H,P(Mo,0,),],6H,O, and these salts may be regarded as 


derived from the hypophosphite anion [Pe ] by replacement of 
2 


oxygen atoms by molybdic acid residues. 

Sodium hypophosphate, NaHPO,,2H,O (1 mol.), sodium 
hydroxide (1 mol.), and molybdic acid (6 mols.) yield a yellow, 
crystalline sodium salt, Na,[P(Mo,0,),],8H,O. C. H. D. 


Complex Salts of Uraniom. Pao Pascat (Compt. rend., 1913, 
157, 932—934).—A large number of uranyl salts can be converted 
into complex salts by the addition of the corresponding alkali salts, 
and, according to the acid radicle, they possess one of two con- 
stitutions: M,[UO,X,] and M,[UO,X,]. 

The first type, where the bivalent radicle UO, possesses the 
maximum index of co-ordination, is always very stable, resisting 
hydrolysis and having the reactions of uranium completely masked. 
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The second type behaves in dilute solution as a double salt, and to 
check dissociation a large excess of the corresponding alkali salt 
is often necessary. The author has studied the pyrophosphates and 
the cyanates. 

On dissolving uranyl pyrophosphate in sodium pyrophosphate 
solution, the freezing point rises to a maximum corresponding 
with 3Na,P,0,,(U0O,),P,0,, and then descends to a minimum at 
2Na,P,0,,(U0,).P,0;, up to which stage the characteristic reactions 
of uranyl! salts are not obtainable. If this solution is evaporated 
and the gummy residue treated with alcohol, a very soluble, hygro- 
scopic powder is obtained having the constitution : 

___ Nag (W0;)3(P30;)3],6H,0. | 

From a solution of sodium pyrophosphate saturated with uranyl 
pyrophosphate there is precipitated by alcohol a _ yellow 
powder, Na,UO,[(UO,).(P,O;)s],nH,O, which rapidly passes into 
Na,(UO,),P,0,,H,O, insoluble in water. 

A mixture of alcoholic solutions of potassium and uranyl 
cyanates gives a microcrystalline precipitate, having the constitu- 
tion K,[UO,(CNO),], very soluble in water, gradually dissolving in 
this solvent to yield an anhydrous, orange-yellow double salt, 
KCNO,2U0,(CNO),. An excess of alkali cyanate added to the 
preceding solution gives a golden-yellow precipitate of a double 
salt, KCNO,UO,(CNO),, whilst an excess of uranyl cyanate in 
slightly alcoholic solution precipitates anhydrous uranyl cyanate 
as a golden-yellow powder, UO,(CNO),. W. G. 


The Isomerism of the Stannic Acids. III. Werner 
MECKLENBURG (Zettsch. anorg. Chem, 1913, 84, 121—143. Compare 
A., 1912, ii, 355).—The peptonisation of a stannic acid preparation 
does not depend directly on the size of its primary particles. 

Readily peptonised preparations are obtained by using nitric 
acid containing hydrochloric acid. The greater the concentration 
of the nitric, and the less that of the hydrochloric acid, the more 
completely gelatinised is the precipitate. Hydrochloric acid also 
lessens the oxidation, causing the product to contain stannous as 
well as stannic compounds, but in more concentrated solutions the 
quantity of stannous compound formed is less. If a_ solution 
containing stannous salts is heated on the water-bath, complete 
oxidation to the stannic condition takes place violently. The pre- 
cipitate has sometimes a crystalline appearance, but cannot be 
recognised as crystalline under the microscope. 

The peptonising action of the reagents examined on the same 
stannic acid precipitate decreases in the order 2VHC]—> 22%HCI 
—> 2VHNO, —> alcohol —> VH,SO, —> water —> ether. The 
preparations have not shown any considerable change in four years. 

The colloidal solutions obtained by peptonisation have been 
examined by Tyndall’s method. Hydrochloric acid favours the 
formation of fine particles. The precipitate contains adsorbed 
hydrochloric acid. The protective action of this electrolyte closely 
resembles that of a protective colloid. AJkali hydroxide is also a 
protective electrolyte. C. H. D. 
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Zirconium Hypophosphite, a Zirconium Salt Sensitive to 
Light. O. Hauser and H. Herzretp (Zeitsch. anorg. Chem., 1913. 
84, 92—94).—Zirconium phosphite, Zr(PO ;).,H,O, is readily 
obtained by precipitation. 

Zirconium hypophosphite, Zr(OPH,O),,H,O, is obtained by add- 
ing hypophosphorous acid to a solution of zirconium nitrate until 
the precipitate has completely redissolved, and then adding alcohol. 
It forms colourless, highly refracting crystals, which become deep 
violet very rapidly in direct suzlight, or in the course of several 


weeks in diffused daylight, without any other perceptible change. 
C. H. D. 


Organosols of Metals of the Platinum Group. Conrap 
AmpBercer (Kolloid-Zeitsch., 1913, 13, 310—313. Compare A., 1912, 
ii, 1053, 1059).—The preparation of organosols of metallic palladium 
and platinum is described, in which lanolin plays the part of a 
protective colloid. The lanolin is impregnated with aqueous 
solutions of salts of bivalent platinum or palladium, and the 
resulting paste triturated with the calculated quantity of alkali 
metal hydroxide or carbonate. The hydroxides of the platinum 
metals are then reduced by addition of hydrazine hydrate. On 
treatment with light petroleum or chloroform, the palladium or 
platinum dissolves, together with the lanolin, and the colloidal 
metals can be precipitated from these solutions by the addition of 
alcohol. Since only a portion of the lanolin separates out on the 
addition of alcohol, this process serves for the concentration of the 
metal in the preparation. The pasty, black substances which are 
obtained in this way dissolve very readily in chloroform and carbon 
tetrachloride, and are also veadily soluble in ethyl ether, light 
petroleum, liquid paraffin, and fatty oils. The liquid organosols 


appear to be quite transparent when examined in a very thin layer. 
H. M, Vv, 


Organosols of the Hydroxides of Bivalent Platinum and 
Palladium. Conrad AwmBeERGER (Kolloid-Zeitsch., 1913, 13, 
313—317. Compare preceding abstract).—Colloidal hydroxides of 
platinum and palladium in admixture with lanolin as protective 
colloid have been prepared by the method described in the previous 
paper. In this case the addition of hydrazine hydrate is omitted. 
The pasty substances obtained are readily soluble in light petroleum 
and other organic liquids which dissolve lanolin. The solution of 
palladium hydroxide in liquid paraffin has found therapeutic 
application in the treatment of obesity. 

The preparation of a palladium oleate organosol is also described. 
The only modification of the process consists in the substitution 
of potassium oleate for the hydroxide or carbonate. H. M. D. 
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Mineralogical Chemistry. 


Water and the Volcanic Gases. Artuur L. Day and E. 8. 
SHEPHERD (Compt. rend., 1913, 15'7, 958—961).—A study of the 
volcanic gases collected from the crater of Kilauea during the 
summer of 1912. Contrary to the results recorded by Brun (com- 
pare Recherches exhalaison volcanique, 1911), the authors obtained 
abundant evidence of the presence of water in these gases, by 
inserting a collecting tube into crevices in the lava, behind the 
flames, and withdrawing a-sample by means of a pump. The gases 
collected consisted mainly of carbon dioxide and sulphur dioxide, 
with small quantities of carbon monoxide, hydrogen, and nitrogen. 
The water condensed in the sample tube was found to contain 
fluorine, chlorine, sodium, potassium, calcium, iron, and aluminium 
in the form of dissolved salts, and free sulphur, but no titanium. 


W. G. 


Conclusions to be Drawn from the Analysis of the Gases 
from the Crater of Kilauea. Arrtuur L. Day and E. 8. SHEPHERD 
(Compt. rend., 1913, 15'7, 1027—1030. Compare preceding abstract). 
—lIn the gases as collected, analysis reveals the presence of gases 
which are unable to co-exist at a temperature equal to or above 
1000°. Consequently reactions will take place, particularly at the 
surface, with the development of heat, and the authors have found 
temperature variations of as much as 115°. The gases exhaled 
undoubtedly contain water, 300 c.c. having been condensed in the 
experimental tubes. The visible volcanic cloud is constituted 
essentially by free sulphur, and not by chlorides, and contains both 
sulphur dioxide and sulphur trioxide. The analyses of the gases 
show that the chlorine content is less than 0°02%. The nitrogen 
collected contains no argon, this being further proof of the absence 
of atmospheric contamination. W. G. 


Bournonite from St. Kreuz, Alsace. Hueco Bicxine (ditt. 
Geol. Landesanst. Hlsass-Lothringen, 1913, 8, 201—213).—Crystallo- 
graphic descriptions are given of bournonite and xanthoconite from 
St. Kreuz near Markirch. Analysis by L. Diirr of the bournonite 

ave: 
. Pb. Cu. Sb. s. Total. Sp. gr. 
43°35 12°86 24°53 19°17 99°91 5°81 
L. J. 8. 


Dolomite (variety Miemite) from Croatia. Fr. Tucan (Jahrb. 
Min., 1913, ii, Ref. 377—378 ; from Soc. Sci. Nat. Croat., 1913, 25, 
194).—The miemite variety of dolomite (anal. I), long known from 
Croatia, occurs as small veins in serpentine and trachyte at Mount 
Fruska. It is pale green with a pisolitic structure. The pisolites 
measure up to 5 cm. across, and have polyhedral outlines; in cross- 
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section they show a concentric structure, and usually a nucleus of 
decomposed dacite, but in one instance of magnesite (anal. IT). 
Occasionally the mineral occurs as masses with a banded struc- 
ture ITT. 

SiO, Al,O,. FeO, FeO. NiO. MnO. CaO. MgO. CO,. H,O. Total. 


I, 0°28 0718 — 3°17 0:23 012 30°01 17°63 47°58 — 99°20 
II. 079 001 3°62 1:03 — _ trace 6°04 39°80 48°71 0°63 100°63 
III. 2°53 038 — 1°21 trace trace 29°58 20°28 45°56 — 99°54 

L. J. 8. 


Cerussite from Otavi, German South-West Africa. Hepwic 
Dtsick (Diss. Minster, i. W., 1913; Jahrb. Min., Betl.-Bd., 1913, 
36, 214—246).—A brief account is given of the deposits of copper 
and lead ores in the Otavi Mountains. Beautifully crystallised speci- 
mens of cerussite from Tsumeb show associated malachite and 
chessylite on a matrix of aplite and cellular dolomite. The axial 
ratios of ‘the crystals are: a:b:c=0°610160:1:0°723182. Refrac- 
tive indices (Na-light), a=1°80258, B=2°07420, y=2°07618. The 
optic axial angle increases with the temperature, 2E(Na) at 25° 
being 17°50’, and at 180° the value is 22°45’. Analysis of pure 
crystals gave: 

PhO. CO, Insol. Total. 
83°27 16°64 0°24 100°15 
L. J. 8. 


Natural Chilean Aluminium Sulphate. Artitio A. Bapo 
(Anal. Soc. Quim. Argentina, 1913, 1, 129--130).—Keramohalite or 
alunogen, occurring as a white, fibrous mass soluble in water, gave 


on analysis: 
Al,0,. CaO. Na,O. SO, H,O. Total. 
17°76 0°05 0°04 37°38 44°77 100°00 


agreeing with the formula Al,0(SO,),,12H,0. G. D. L. 


Yukonite,a New Hydrous Arsenate of Iron and Calcium 
from Yukon, Canada. Josrpn B. Tyrrett and Ricwarp P. D. 
Granam (7'rans, Roy. Soc. Canada, 1913, [3], 7, sect. 4).—The mineral 
described occurs as small, irregular masses with oxidised galena in 
a quartz-vein near Tagish Lake in the southern portion of Yukon 
territory. It is brownish-black, resinous, and amorphous, breaking 
with a smooth, conchoidal fracture, thus resembling pitticite in 
appearance. It is very brittle, and under water it breaks up with 
a crackling noise, giving off a considerable quantity of gas, which 
consists mainly of carbon dioxide. Whilst immersed in water D 
increases from 2°65 to 2°86. The mineral is completely soluble in 
hydrochloric acid, and it fuses readily to a black, magnetic globule, 
giving off fumes of arsenic oxide. About half of the total water is 
lost in a vacuum or at 100°, whilst the remainder is expelled only 
at a high temperature, together with some arsenic oxide. The 
following analysis corresponds with 

2Ca,As,0.,3Fe,As,02,5Fe,(OH),,23H,0, 
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or nearly (Ca;,Fe,)As,O,,Fe,(OH),,5H,O. This composition is 
similar to that of arseniosiderite with the addition of water. 
CaO.  Fe,0, As,0;  H,O. Total. 
10°07 36°26 33°94 20°28 100°55 
Coating the yukonite is a yellow, ochreous material of apparently 
the same composition, and embedded in this are small, green fibres 
of symplesite. . L. J. 8. 


Anthophyllite from Elba. Gurovanni D’Acuiarpi (Jahrb. Min., 
1913, ii, Ref. 381; from Proc. Verb. Soc. Toscana Sci. Nat., 1912, 
Reprint 5 pp.).—Radially-fibrous anthophyllite with a silky lustre 
and salmon colour is found in quantity in the magnesite mine at 
San Piero in Campo. It exhibits all the characters of an ortho- 
rhombic amphibole. Analysis agrees with (Mg,Fe)SiO,. 

HO H,0 
SiO,. Al,O,. FeO. MgO. Na,O. (at 160°). (ign.), Total. Sp. gr. 
58°75 1°27) 5°60 31°53 0°51 0°25 170 99°61 2°95 
L. J. 8. 


Tremolite from Elba. Pirro Atos: (Jahrb. Min., 1913, ii, Ref. 
382 ; from Proc. Verb. Soc. Toscana Sci. Nat., 1912, Reprint 4 pp.).— 
Fibrous to columnar tremolite fills crevices in peridotite on Monte 
Perone. Analysis gave: 

SiO, Al,Oy FeO. CaOQ. MgO. Na,O. K,O. H,O. Total. 
54°21 0°74 222 18°56 24°86 1:10 0°35 2°54 99°58 
L. J. 8. 


Magnesia-Tourmalines. Kari Brcur (Diss. Heidelberg, 1913, 
1—75); Ernst A. Wicrine and Kart Becut (Sitz.-Ber. Heidelberger 
Akad. Wiss., 1913, A, Abh, 20, 1—-10).—Determinations were made 
of the crystallographic and optical constants of a number of brown 
magnesia-tourmalines. Analyses, by M. Dittrich, are given of the 
following: I, yellowish-brown from Macomb, New York; II, dark 
brown from Post Sonjo, East Africa ; III, pale brown from Ceylon ; 
IV, medium brown from Ceylon; V, dark brown from Ceylon: 


BgO3. Si0.. TigOs Alg0 > Fe,03. FeO. MgO. CaO. NagO. LigO. K,0. H,O. F. Total. Sp. gr. 
3 3 2 P- gr 


I. 10°23 37°05 056 28°61 O44 1°31 13°66 207 1°45 — O81 3°05 1°23 100°89 3-066 
If. 11°11 86°98 002 32°77 — 3°35 9°59 0°26 142 — O19 298 0°14 99°31 3°055 
ILI. [11°36] 3546 — 29°58 ~— 0°45 14°04 513 0°23 n.d. 020 3°55 n.d. 100°00 3-059 
IV. [10°57] 36°51 nd. 30°00 — 0°74 12°84 3°91 O72 n.d. O54 4:17 nd. 100°00 3-059 


V. 1147 «85°15 3°43) (25°30 = 1L6T «5°21 10°16 3:57 =«OS3 0°15 0-28 288 O12 100°22 3°142 


The composition is expressed as the isomorphous mixing of the 
three molecules: Si,.BgAl,.Na,HgOgs, Si,.BgAljoFegH,O,g,, and 
Si,,BgAl,;>Mgj.H,Ogg (A., 1913, ii, 718). Tables are given showing 
the variation of the crystallographic and optical constants with the 
density of the chemical composition. L. J. 8. 


Calcium-iron Garnet from China. Joun B. Scrivenor (Min. 
Mag., 1913, 17, 51—52).—The samples examined have the form of 
a pale green sand obtained as a concentrate from the Yong Choon 
district in province Kwang Tung. Mixed with it are small quanti- 
ties of malachite, calcite, quartz, etc. The grains are optically 
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isotropic, and occasionally show cubic forms. The mineral is 
attacked by cold hydrochloric acid, and when powdered it is readily 
and completely decomposed by hot acid. Analysis of a cleaned 
sample gave: 
Loss on 
SiO, FeO; Al,O;. CaO. MgO. ignition. Total. Sp. gr. 
40°26 28°62 2°61 28°29 trace 0°94 100°72 3°69 


proving the mineral to be andradite, but the fact that it is so 
readily decomposed by acid before ignition is renrarkable for a 
garnet. L. J. 8. 


Hodgkinsonite, a New Mineral from Franklin Furnace, 
New Jersey. C. Patacne and W. T. Scuatver (J. Washington 
Acad. Sei., 1913, 3, 474—478).—This occurs, together with barytes 
and native copper, in films and thin seams in the granular willemite- 
franklinite ore. It is bright pink to pale reddish-brown, with a 
vitreous lustre and white streak. D 3°91, H nearly 5. The crystals 
are monoclinic (a: 6: c=1°539:1:1°:1165; B=84°33}’) with an 
acute pyramidal habit and a perfect basal cleavage. The optic axial 
plane is parallel to the plane of symmetry, and the mean refractive 
index is 1°73. The mineral decrepitates when heated, and fuses to 
a brown enamel; no water is lost at 110°. It is readily soluble 
in acid, yielding gelatinous silica. Analysis gives the formula 
3RO,Si0,,H,O, or nearly MnO,2ZnO,Si0,,H,O, or 

Mn(ZnOH),SiO,. 


$i0.. MnO. ZnO. CaO. MgO. 4H,O. Total. 
19°86 20°68 52°93 0°93 0°04 5°77 =: 100°21 


L. J. 8. 


Presence of Manganese, Cobalt, and Nickel in Coloured 
Clays. L. Azema (Bull. Soc. frang. Min., 1913, 36, 133—135),.— 
The minerals examined include montmorillonite from Bordes (A., 
1913, ii, 784) and other French localities and from Branchville, 
Connecticut; also delanouite, dubuissonite, and landevanite. All 
these contain traces of manganese, and with the exception of mont- 
morillonite from Branchville and landevanite, also traces of cobalt 
and nickel. These coloured clays usually occur in proximity to 
deposits of manganese ores. Psilomelane from various French 
localities was found to contain, besides cobalt, also appreciable 
traces of nickel. . 8. 


Meteoric Stones of Baroti, India, and Wittekrantz, South 
Africa. Grorce T. Prior (Min. Mag. 1913, 17, 22—32).—A 
meteorite fell at Baroti, Bilaspur district, Punjab, on September 
15th, 1910, and several fragments of the stone, the largest weighing 
4} lbs., were collected. D 3°54. A few chondrules are visible. From 
analyses of the portions of the powdered stone attracted and 
unattracted by a magnetic comb, the bulk-analysis I is deduced. A 
partial analysis of the soluble silicate in the unattracted portion 
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gave 3Mg,SiO,,Fe,SiO, as the composition of the olivine. The 
mineral composition is under Ia: 


Metallic. FeS. 


- ~ tit 
fe. Ni Co fe. & SiO, TiO, Al,0, Fe,0, Cr0y 
I. 813 075 003 432 2°47 89°68 O16 2°40 044 0°18 
II. 765 0°75 0°02 2°20 1°26 41°12 O'17 2°54 0°48 0°36 


FeO. MnO. CaO. MgO. Na,O. K,O. P.O; H,O. Total. 
EI. 13°99 trace 1°79 24°71 O91 0°04 0°25 O°717  100°42 
II. 1451 O15 2°12 25°40 1°16 O14 O16 0°16 100°35 
Magnet- Chrom- Apat- Oli- Troil- Nickel- 

Felspar. ite. Ilmenite. ite. ite? Bronzite. vine. ite. irom. Water. 


Ia. 10°25 0°63 0°31 0°27 0°56 30°38 42:12 679 891 0°17 
Ila. 11°95 070 O32 052 0837 26°89 47°42 3°46 842 0°16 


The meteoric stone of Wittekrantz, Beaufort West, Cape Colony, 
fell on December 9th, 1880, and fragments weighing 44 lbs. and 
113 grams were preserved. D 3°49. Chondrules are few. Bulk- 
analysis (combined result of the analyses of the attracted and unat- 
tracted portions) under II, and the mineral composition under Ila. 
The olivine has the composition 3Mg,Si0O,,Fe,Si0,. L. J. 8. 


The Remarkable Similarity in Chemical and Mineral 
Composition of Chondritic Meteoric Stones. Grorce T. Prior 
(Min. Mag., 1913, 17, 33—38).—The close similarity between the 
Baroti and Wittekrantz meteorites (preceding abstract) suggested a 
comparison with other chondritic meteoric stones, and the results 
of previously-published analyses of forty-one such stones are tabu- 
lated. The mineral composition approximates in all cases to the 
following mean value: 


Nickel-iron Olivine Bronzite 
(with (with (with Felspar Chromite. 
Fe:Ni=10:1). Troilite. Mg:Fe=3:1). Mg: Fe=4:1). (oligoclase). ete. 
9 6 44 30 10 1°/, 


Although so similar in chemical and mineral composition these 
stones have been assigned to a number of different groups in the 
Brezina and quantitative rock classifications (A., 1912, ii, 361), the 
differences in the latter case being due to errors in analysis, more 
especially with regard to the allotment of the iron as metal, as 
oxide, or as sulphide. L. J. 8. 


Mineral Water from Deutsch-Jassnik, Moravia. M. Griser 
(Tsch. Min. Petr. Mitt., 1912, (i.e. 1913], 31, 659—662).—Detailed 
analyses are given of the water from two springs. They show 
1°3056 and 2°8801 grams Ca(HCOg)., 22°6984 and 24°1074 grams 
free carbon dioxide respectively, together with small amounts of 
other substances, in 10,000 grams of water. L. J. 8. 
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Analytical Chemistry. 


The Foundations of Acidimetry and Alkalimetry. A. THIEL 
(Ber. Deut. Pharm. Ges., 1913, 23, 578—596).—A criticism of the 
views put forward by Crato (A., 1913, ii, 665). The author also 
gives an account of the interpretation, which is afforded by the 
ionic theory, of the behaviour of indicators in the volumetric estima- 
tion of acids and bases. H. M. D. 


Physico-chemical Volumetric Analyses. Dominea C. Lanza 
(Anal. Soc. Quim. Argentina, 1913, 1, 200—214).—The course of 
neutralisation is followed by means of measurements of conduc- 
tivity. Figures are quoted for a mixture of hydrochloric and 
acetic acids, sulphuric acid, zinc chloride, and morphine hydro- 
chloride. G. D. L. 


ro-analysis of Drugs. L. RosenrHarer (Ber. Deut. Pharm. 
Ges., 1913, 23, 577. Compare A., 1911, ii, 948).—A piece of appar- 
atus for use in this method is described. The drug is placed at the 
bottom of a test-tube, and covered with a layer of glass-wool; a 
tube, slightly smaller in diameter than the test-tube, is inserted in 
the latter, the lower end of the tube resting on the layer of glass- 
wool, whilst the upper end is connected with an exhaust pump. A 
piece of rubber tubing slipped over the tube forms an air-tight 
joint between the mouth of the test-tube and the tube. The 
sublimate formed collects in the tube when the air is exhausted 
from the apparatus. W. P. 8. 


o-Tolidine as a Reagent for the Colorimetric Estimation 
of Small Quantities of Free Chlorine. J. W. Exims and §. J. 
Hauser (J. Ind. Eng. Chem., 1913, 5, 914—917).—A_ hydrochloric 
acid solution of o-tolidine yields a yellow coloration with small 
quantities of free chlorine, and the reaction may be used for the 
estimation of the latter in water which has been treated with the 
gas. The coloration develops in about three minutes, is permanent 
or at least thirty minutes, and is not affected by the presence of 
the salts usually present in drinking waters. One hundred c.c. of 
the water are treated with 1 c.c. of a 0°1% o-tolidine solution in 
10% hydrochloric acid, and, after five minutes, the coloration 
obtained is compared with that produced by known quantities of 
chlorine under similar conditions. The coloration may be obtained 


in as small a quantity of chlorine as 0°005 part per million. 
W. P. 8. 


Estimation of Chlorine in the Blood. H. Rocke and C. 
Fritscu (Biochem. Zeitsch., 1913, 58, 175—176).—Polemical. A 
reply to Bang’s criticisms of the authors’ method (A., 1913, ii, 872). 

8. 
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Iodometric Estimation of Iodine Present as Iodide. Enxicn 
Mutter and Gustav WeroeE.in (Zeitsch. anal. Chem., 1913, 53, 
20—28).—When excess of potassium iodate is added to an acid 
solution of an iodide, the iodine liberated conglomerates, and is 
difficult to titrate. By the following device accurate results can 
be obtained. 

The solution to be tested is placed in a stoppered bottle, 10 c.c. 
of 10% sulphuric acid are added, and the liquid is covered with a 
layer of benzene. After adding excess of potassium iodate and 
thorough shaking, a solution of 4 grams of anhydrous borax in 
water is added, and finally 3 grams cf potassium iodide (not strictly 
necessary, however). The iodine is now titrated by means of 
NV /10-arsenious acid with constant shaking. Thiosulphate should 


not be employed. L. DE K. 


Estimation of the Sulphates in Wine by a Physico- 
chemical Volumetric Method. Pavut Dvroir and Marce. 
Dusoux (Bull. Soc. chim., 1913, [iv], 13, 1068—1074).—A reply to 
Bruno and Turquand d’Auzay (compare Bull. Soc. chim., 1913, 
[iv], 18, 24), in which the authors reaffirm the accuracy of their 
physicochemical volumetric method for estimating sulphates in 
wines, by the use of barium hydroxide (compare A., 1908, ii, 781, 
892). W. G. 


Estimation of Total Sulphurous Acid in Wine. L. Livy 
(Ann. Falsif., 1913, 6, 595).—The method depends on the oxidation 
of sulphur dioxide by hydrogen peroxide. Fifty c.c. of the wine 
are mixed in a stoppered flask with 2 grams of barium peroxide; 
after eighteen hours’ contact, hydrochloric acid is run in until 
bubbles of gas are no longer evolved, ammonium chloride is added, 
the mixture boiled, and the barium sulphate collected, ignited, and 
weighed. The quantity of sulphate present in the wine is estimated 
in a separate portion of the sample, and the difference between the 
two estimations is calculated into sulphur dioxide. W. P. 8. 


New Method for the Volumetric Estimation of Thiosulphate 
in the Presence of Sulphite. J. Bopnir (Zeitsch. anal. Chem., 
1913, 58, 37—-41).—The process is based on the fact that thio- 
sulphates when treated with silver nitrate yield in the end silver 
sulphide and free sulphuric acid. After removing the excess of 
silver by means of sodium chloride the acidity can be determined 
by standard alkali. 

Sulphites do not interfere. L. DE K. 


Detection and Estimation of Minute Traces of Selenious 
Acid. Jutivs Meyer and Wi1LHELM von Garn (Zeitsch. anal. Chem., 
1913, 58, 29—33. Compare A., 1913, ii, 948).—Into two cylinders 
are put 5 c.c. of the solution to be tested and 5 c.c. of a solution of 
selenious acid of approximately the same strength respectively ; 


70 c.c. of water are added, also a drop of gum arabic and 5 c.c. of 
5—2 
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5% hydrochloric acid, and then the whole is diluted to 99 c.c. 
After adding to each tube 1 c.c. of potassium iodide solution and 
stirring vigorously, the colorations, which are due to iodine and to 
colloidal selenium, are, after five minutes, compared in a Kriiss 
colorimeter. Addition of starch solutions may be useful. 

L. vE K. 


Comparison of the Kjeldahl-Gunning-Arnold Method with 
the Kjeldahl and Gunning Methods of Estimating Nitrogen. 
T. ©. Trescor (J. Ind. Eng. Chem. 1913, 5, 914—915).—The 
Kjeldahl-Gunning-Arnold method was found to yield more trust- 
worthy results than the Kjeldahl or Gunning methods. W. P. 8. 


Apparatus for Use in the Estimation of Nitrogen in Soils 
by Kjeldahl’s Method. Atpert Hutin (Ann. Chim. anal., 1913, 
18, co iagen tg to the small quantity of nitrogen present 
in soils, a relatively large portion of the sample must be taken 
for the estimation, and the insoluble substances (sand, etc.) remain- 
ing after the digestion cause difficulties to arise in the subsequent 
distillation of the ammonia. It is, therefore, recommended that 
the acid digestion mixture should be transferred to a flask and 
steam-distilled after the addition of sodium hydroxide. The flask 
is closed with a rubber stopper, through which pass the stem of a 
tapped funnel, a tube for the introduction of superheated steam, 
a delivery tube which is connected with a condenser, and a tube 
reaching to the bottom of the flask; the outer end of the latter 
tube is connected with a pump, so that the contents of the flask may 
be withdrawn at the end of the distillation. W. P. 8. 


Apparatus for Use in the Distillation of Ammonia in 
Kjeldahl’s Method. Emm. Pozzi-Escor (Bull. Assoc. Chim. Suer. 
Dist., 1913, 31, 235 —236).—A description of a still-head is given ; it 
consists of an elongated bulb provided with a stem, which passes 
through the stopper of the distillation flask. This stem extends 
upwards into the bulb itself, and is then bent downwards in the 
form of a spiral. The vapours from the flask pass through the 
spiral, then enter the bulb, and leave the latter by a tube at the 
top. Any alkaline spray escaping from the flask is effectually 
collected at the lower part of the bulb, and returns with other 
condensed liquid to the flask, a narrow tube, leading from the 
bottom of the bulb and passing down the centre of the stem, being 
provided for this purpose. W. P. 8. 


Iodometric Estimation of Arsenic in Iron and in Iron Ores 
after Precipitation with Hypophosphorous Acid. L. Branpr 
(Chem. Zeit., 1913, 3'7, 1445—1447, 1471—1472, 1496 —1498).— 
Of ores, 10 grams are mixed with 8 grams of potassium chlorate 
and 60 c.c. of strong hydrochloric acid, and the whole is heated 
until all but some siliceous matter is dissolved. After diluting 
with water, the filtrate is made up to about 120 c.c. Of iron or 
steel samples, 10 grams are dissolved in dilute nitric acid, and then 
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evaporated to dryness with addition of sulphuric acid; the residue 
is then dissolved in about 125 c.c. of dilute hydrochloric acid. 
In either case the solution is heated to boiling, and the iron 
reduced by adding sodium hypophosphite, which then also yields 
a deposit of metallic arsenic. For iron ores 20 grams, and for 
iron or steels 40 grams, will suffice. Towards the end another 
35 c.c. of hydrochloric acid are also added. 

The precipitate is collected on an asbestos filter. After washing, 
the filter and contents are removed and treated with 15 c.c. (or less) 
of a solution containing 6 grams of potassium iodate and 30 grams 
of potassium iodide in 500 c.c. Owing to a trace of free iodine 
always present, the arsenic dissolves, slowly at first, more rapidly 
afterwards, with liberation of iodine, which must then be at once 
titrated with thiosulphate. In the circumstances, 1 atom of 
iodine=1 atom of arsenic. L. ve K. 


Method of Forming Realgar and its Influence on the 
Separation of Arsenic from Tin. H. Caron and D. Raquet (Ann. 
Chim. anal., 1913, 18, 432—434).—When a mixture of stannous 
sulphide and arsenic trisulphide is boiled with hydrochloric acid, 
the stannous sulphide is converted into stannous chloride, whilst 
the arsenic trisulphide is reduced to the disulphide and remains 
insoluble; the disulphide is also insoluble in ammonia. In the 
case of a precipitate containing tin, antimony, arsenic, and gold 
sulphides, it is recommended that the tin and antimony sulphides 
should be separated by boiling the mixture with hydrochloric acid ; 
the insoluble portion is then oxidised with nitric acid, when the 
arsenic is obtained in solution whilst the gold sulphide still remains 
insoluble. W. P. 8. 


The Dehydration and Recovery of Silica in Analysis. F. A. 
Goocn, F. C. Reckert, and 8, B. Kuzirian (Amer. J. Sci., 1913, [iv], 
36, 598—604).—After a large number of experiments the authors 
recommend drying the silica, as recovered by evaporation on the 
steam-bath, at a temperature of 110°, before attempting to remove 
the soluble salts with dilute hydrochloric acid. 

Half an hour’s ignition over a Bunsen burner is then sufficient 
to drive off the last traces of water. Should there be a further 
tendency to lose weight when heated over the blast, this is not 
caused by water not yet expelled, but by alkali compounds, which 
should be removed by the usual treatment with sulphuric and 
hydrofluoric acids, and allowed for. L. DE K. 


Elementary Analysis of Substances containing Nitrogen. 
Water Ercuuorn (Chem. Zeit., 1913, 37, 1465).—If the copper 
spiral used in elementary analyses is reduced in a current of 
hydrogen and allowed to cool in that gas, it retains sufficient 
hydrogen to affect seriously the analytical results. Allowing the 
spiral to cool in a stream of nitrogen does not improve matters 
much; it is necessary to heat strongly in nitrogen, after the 
reduction with hydrogen is complete, and then to allow to cool in 
nitrogen in order to obtain good results. T. 8. P. 
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Thioacetic Acid as a Reagent. Nazario Atvarez (Anal. Soc. 
Quim. Argentina, 1913, 1, 122—128).—A solution of ammonium 
thioacetate is used as a source of hydrogen sulphide. The author 
claims that the nascent agent is more effective than the gas. In 
applying it, the thioacetate is added to a solution of the metal 
salts in excess of hydrochloric acid. G. D. L. 


Thioacetic Acid as a Reagent. Action on Salts of Rare 
Metals. Nazario Atvarez (Anal. Soc. Quim. Argentina, 1913, 
1, 223—230).—Ammonium thioacetate in the presence of hydro- 
chloric acid may replace hydrogen sulphide in its action on vanadic, 
molybdic, tungstic, selenious, and telluric acids, and on thallous 
sulphate, palladium chloride, ruthenium chlorate, and sodium 
iridio-chloride. G. D. L. 


A Simple Process for Nitrating Sodium Hydroxide Solu- 
tions. Ernst Aurmann (Chem. Zeit., 1913, 37, 1465).-—-The total 
alkali present, hydroxide and carbonate, is estimated by titrating 
the hot solution with standard sulphuric acid, using phenol- 
phthalein as indicator. {he amount of sodium hydroxide present 
is estimated by titration after precipitating the carbonate with 
barium chloride. T. 8. P. 


Flame Reactions of the Alkali and Alkaline-earth Metals. 
Lupwic Kopa (Chem. Zeit., 1913, 3'7, 1506).—The author recommends 
a rod of graphite in place of the ordinary platinum wire for use in 
flame reactions (compare Kopa, A., 1913, ii, 722; Wedekind, A.., 
1912, ii, 382; 1913, ii, 578). The graphite i is most readily obtained 
from an ordinary lead pencil ; it does not break when quenched in 
cold water. a. @. . 


Titration of Calcium and Magnesium in the Same Solution. 
Pauu J. Fox (J. Ind. Eng. Chem., 1913, 5, 910—913).—The solution 
containing the calcium and magnesium is treated, while hot, with 
oxalic acid, and ammonia is added slowly until the solution is 
slightly alkaline in reaction. Ammonium arsenate is then added 
to the hot solution, followed by ammonia, until the ammonium 
magnesium arsenate commences to precipitate. After cooling, an 
excess of ammonia is added, and the precipitate is collected after 
fifteen hours and washed with dilute ammonia. The precipitate 
is now rinsed into a flask with water and dilute sulphuric acid; 
the acid solution is heated, and titrated with standardised potassium 
permanganate solution. The mixture is then cooled, 25 c.c. of 
diluted sulphuric acid (1:1) and 5 grams of potassium iodide are 
added, and the solution is titrated with thiosulphate solution until 
the coloration is light yellow; it is then placed in the dark for 
about five minutes, and the titration completed. W. P. 8. 


The Rapid Analysis of Bronzes. Konrap Scnenx (Chem. Zeit., 
1913, 3'7, 1464).—The bronze is dissolved in nitric acid, and the 
tin estimated as dioxide, the impurities in which are determined 
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in the usual way by fusion with sodium carbonate and sulphur, etc. 
Copper and lead are estimated in the filtrate by the usual electro- 
lytic rapid methods, after which the iron and any aluminium are 
precipitated as hydroxides. The filtrate from the iron is evaporated 
to dryness after the addition of a few c.c. of sodium hydroxide, 
in order to remove ammonium salts, and the residue again 
evaporated with concentrated sulphuric acid to remove nitric acid. 
The residue is dissolved in water, a large excess of sodium hydroxide 
added, and the zinc estimated electrolytically, using a rotating 
cathode. T. 8. P. 


Microchemical Detection of Aluminium. fF. Rarscen 
(Zeitsch. anal. Chem., 1913, 53, 33—37).—A particle of the alumina 
material is heated in a small platinum crucible with }—} c.c. of 

tallised ammonium fluoride, and 4—5 drops of strong sulphuric 
acid, and the whole is very gradually evaporated to dryness and 
then heated for a moment to redness. When cold, the mass is 
detached, if necessary, with the aid of a drop of water, and then 
examined under the microscope. Aluminium is easily recognised 
by the colourless corundum-like hexagons, which, however, may be 
slightly coloured by iron or chromium. Four micro-illustrations are 
given. L. DE K. 


Estimation of Alumina in Bauxite. W. Trautmann (Zeitsch. 
angew. Chem., 1913, 26, 702—703).—0°5 Gram of the finely powdered 
substance is fused in an open nickel crucible with an excess of 
sodium peroxide and a little hydroxide. The fusion is dissolved 
in a little water, diluted to about 500 c.c., and filtered into a litre 
flask. The undissolved mass is ignited, and again fused with the 
soda mixture, then dissolved in 20 c.c. of water, and without 
filtering added to the main solution. When cold, the liquid is 
diluted up to the mark, and after shaking, portions of 100 c.c. are 
filtered off. The solution is supersaturated with hydrochloric acid, 
and then boiled with a slight excess of ammonia. The precipitate, 
after being washed once with water containing a little ammonia 
and ammonium nitrate, is rinsed from the filter and redissolved in 
nitric acid, and then again precipitated by ammonia, using the 
same filter for collecting the alumina. After washing with the 
above liquid, the precipitate is at once heated in a platinum 
crucible until the ash is white. In order to free it from traces of 
silica, it is heated with 2 c.c. of hydrofluoric and 15 drops of 
sulphuric acid, and after expelling the acids, heated over the blow- 
pipe so as to render the alumina non-hygroscopic and to remove 
the last traces of sulphuric acid. L. pE K. 


Use of Diphenylcarbohydrazide as Indicator in the Titration 
of Iron by the Dichromate Method. L. Branpr (Zeitsch. anal. 
Chem., 1913, 53, 1—20).—The solution of ferric chloride containing 
large excess of hydrochloric acid is reduced in the ordinary manner 
with stannous chloride, the excess of which is then removed by 
mercuric chloride. After adding the usual solution of manganese 
sulphate containing free sulphuric acid and also phosphoric acid, 
5 c.c. of the above indicator are added, and the liquid titrated with 
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standard potassium dichromate until the colour, reddish-violet at 
first, gradually passes into a pure green. 

The indicator is prepared by dissolving 0°1 gram of s-diphenyl- 
carbohydrazide in 35 c¢.c. of concentrated acetic acid and diluting 


up to 100 c.c.; the solution does not keep well, rarely more than 
a week. L. pe K. 


Colorimetric Estimation of Small Quantities of Manganese 
in Water. L. Harrwic and H. Scueripacn (Zeitsch. Nahr. Genussm., 
1913, 26, 439—442)—A method, depending on the oxidation of 
the manganese by ammonium persulphate in the presence of silver 
nitrate, is recommended as being more rapid than a similar method 
described by Schowalter (A., 1913, ii, 880) and more trustworthy 
than that proposed by Haas (ibid., ii, 437). Fifty c.c., or more, of 
the water are treated with 0°5 c.c. of nitric acid evaporated to 
above one-half the original volume; after cooling, a quantity of 
silver nitrate more than sufficient to precipitate the chlorides is 
added, followed by 10 c.c. of a 10% ammonium persulphate solution. 
The mixture is heated on a water-bath until the silver chloride has 
settled completely, then heated to boiling, cooled, and the coloration 
obtained compared with that exhibited by known quantities of 
permanganate diluted with a solution prepared by boiling for 
twenty minutes 2 litres of water after the addition of 40 grams of 


ammonium persulphate and 12 c.c. of a 1% silver nitrate solution. 
W. P. 8. 


Estimation of Manganese, Vanadium, and Titanium in the 
Presence of One Another in Pig-iron and Steel. C. W. Wricart 
(Chem. News, 1913, 108, 248—249).—A quantity of 1-1 grams of the 
sample is dissolved in 35 c.c. of nitric acid, D 1°2, the solution is 
filtered, and the filtrate is heated after the addition of sodium 
bismuthate ; sulphurous acid is then added, the solution is cooled, 
treated with an excess of sodium bismuthate, and filtered, the filter 
and residue being washed with 3% nitric acid. An excess of 
NV /10-ferrous sulphate solution is added to the filtrate, followed 
by the addition of V/20-permanganate solution. As long as there is 
an excess of ferrous sulphate the permanganate solution, introduced 
at the rate of 2 or 3 drops per second, is decolorised immediately, 
but when the oxidation of the vanadium commences there is a dis- 
tinct retardation in the disappearance of the pink coloration. The 
reading is now taken, and the titration is continued until a 
permanent pink colour is obtained ; in case of doubt, the operation 
may be repeated any number of times by again adding ferrous 
sulphate and titrating with permanganate solution. The quantities 
of manganese and vanadium present are then found by calculation. 
The solution is now transferred to a graduated cylinder, hydrogen 
peroxide is added, and the coloration obtained is compared with 
a standard prepared by similarly treating pig-iron or steel free 
from titanium or vanadium, and adding to the solution a quantity 
of vanadium exactly equal to that found in the sample, hydrogen 
peroxide, and a definite volume of a standard titanium solution. 

W. P. 8. 
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The Estimation of Chromium as Chromic Oxide. G. 
Rornaue (Zettsch. anorg. Chem., 1913, 84, 165—189).—Precipitation 
of chromic salts with ammonia and ignition of the precipitate yield 
high results. The precipitate must be ignited at first in a closed 
crucible, as it becomes incandescent, with violent projection of 
particles, at 420—680°, according to the coarseness of the material. 
The average excess of weight found, starting with pure chromic 
sulphate solution, is 0°75% Cr. Ammonium sulphide gives a mean 
excess of 1°60%, and potassium iodide and iodate+1°02% Cr. The 
results are the same whether hard glass or platinum vessels are 
used. The error is lessened by shortening the preliminary heating 
to thirty seconds, and then transferring to an electric furnace, 
but chromic acid is always formed to a small extent. 

Washing the precipitate extracts chromic acid, and repeated 
ignition, followed by washing, yields further quantities of chromic 
acid. Alkalis and lime are shown to be absent, and the solution 
contains a chromic chromate. The formation of this compound 
is @ maximum at 300°, and is observable even at 100°. The 
quantity produced falls rapidly to 400°, and very gradually after 
that point. The reaction is 5Cr,0,+90=—-2Cr.(CrO,)3, and it is 
probable that solid solutions are formed. 

The chromic acid in the washings may be estimated by Moulin’s 
colorimetric method with diphenylearbazide (A., 1904, ii, 368), 
whilst the same method, applied after oxidation with hydrogen 
peroxide, gives the total chromium. The composition of the 
chromic chromate, Cr,(CrO,)3, has been determined in this way. 

Ignition of the hydroxide in hydrogen gives completely accurate 
results. C. H. D. 


e Sensitive Reaction of Molybdenum and Tungsten in 
Presence of Mercury. Emm. Pozzi-Escor (Bull. Soc. chim., 
1913, [iv], 18, 1042).—In the author’s previous note on this subject 
(A., 1913, ii, 532), the words tungstate and molybdate should be 
interchanged whenever they occur. T. A. H. 


Estimation of Titanium by Titration. Epmunp KNEcarT 
(Zeitsch. angew. Chem., 1913, 26, 734—735).—A claim for priority 
over Neumann and Murphy (A., 1913, ii, 1079); compare Knecht 
(A., 1907, ii, 654) and Hibbert (A., 1909, ii, 351). Zz. & PF. 


Apparatus for the Melting Points of Substances of 
Indefinite Melting Point. A. P. Byerrecaarp (J. Ind. Eng. Chem., 
1913, 5, 938—940).—The apparatus consists of a block of iron 
having one face inclined at an angle of 45° to the horizontal. A 
number of grooves, 0°5 in. wide and 0°25 in. in depth, are provided 
down this face, and samples of the material to be tested are 
pressed into the upper part of the grooves; two step-like cuts are 
made across the tops of the ridges between the grooves, the material 
filling the upper step. Heat is applied to the bottom of the block, 
and is so regulated that the temperature of the block, as determined 
by a thermometer inserted in a mercury cup at the top, is raised 
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10° in about every 100 seconds. The inclined face is covered with 
a glass plate. The temperature at which the material is liquid 
enough to flow from the upper to the lower step-like cut is taken 
as the melting point. The apparatus may be used for such sub- 
stances as pitch, asphaltum, etc. W. P. 8. 

An Anomalous Reaction of Resorcinol. Epwin F. Hicks 
(J. Amer. Chem. Soc., 1913, 35, 1891—1893).—From the author’s 
experiments it appears that the commonly accepted idea that 
resorcinol’can be titrated as a dibasic acid with alkali hydroxides, 
using Poirrier’s blue as an indicator, is erroneous. 

If an aqueous solution of resorcinol is titrated with a standard 
solution of alkali hydroxide, neutrality to the indicator is attained 
when a 1—1} molecular proportion of the alkali has been added ; 
after keeping for ten to fifteen minutes the alkali in the neutralised 
solution can be titrated back with a mineral acid, the liberated 
resorcinol being without effect on the indicator. 

Even when resorcinol is kept in 0°1 molar solution for three 
hours with a decimolecular proportion of alkali hydroxide, the 
solution is found to be alkaline to the indicator, and the whole of 
the alkali can be titrated before acidity is restored. 

The author inclines to the view that alkali induces in resorcinol 
a change to some non-phenolic and possibly tautomeric substance ; 
extraction of the solutions with ether yielded nothing but ordinary 
resorcinol. It is suggested that the ketonic formula 

CH:-CH 
CH<o0-cp2 > CO 
possibly represents the less acidic substance. D. FF 
Modification of the Fehling-Soxhlet Volumetric Method. 


Orrorino Cartetti (Boll. chim. farm., 1913, 52, 747—748). —The, 


end-point in the titration of reducing sugars by this method may 
be accurately determined by taking advantage of the fact that 
cuprous potassium cyanide does not react with phenolphthalin, 
whilst cupric potassium cyanide gives with it a red coloration. 
The phenolphthalin reagent is made by mixing phenolphthalein 
(1 gram), potassium hydroxide (10 grams), zinc dust (5 grams), and 
water (100 c.c.), and boiling until decolorised. In the titration, 
the sugar solution is run into Fehling solution, and when reduction 
is almost complete, a drop of the liquid is withdrawn, mixed with 
a drop of the phenolphthalin reagent, and the mixture treated with 
two or three drops of potassium cyanide (10%). When the end 
of the titration is reached, this test will show no coloration, whilst 


as long as cupric salt is present, a red coloration will be obtained. 
R. V. 8. 


Influence of the Metals Present in Urine on the Velocity 
of the Reducing Tests for Dextrose. Grertrup Woxkrr and 
ExisasetH Bevtencer (Pfltiger’s Archiv, 1913, 155, 45—67).—The 
presence of mercury in urine retards the Nylander test for dextrose, 
and affects also other tests. Serum preparations containing mercury 
behave very irregularly. The indication of dextrose in urine by 
the usual reduction methods is affected also by the presence of 


See 
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arsenic, iron, potassium iodide, and salicylic acid. The effect on 
the different methods is not quantitatively the same. Urine is 
considered to contain two substances, the one accelerating the inter- 
action of dextrose with methylene-blue, bismuth nitrate, or mercuric 
chloride, the other retarding the reaction with alkaline copper 
sulphate or silver nitrate. The velocity of reduction of dextrose 
is in either case a function of the urine concentration. LE. F. A. 


Velocity of Reduction of Methylene-blue by Dextrose and 
Leevulose and its Application to Urine Analysis. J. F. Muster 
and Gertrup Woker (Pfliiger’s Archiv, 1913, 155, 92—96).—In 
presence of alkali hydroxides, methylene-blue is much more rapidly 
reduced by levulose than by dextrose, and a method is based on 
this difference for detecting and discriminating between these two 
sugars in urine. E. F. A. 


Gabriel Bertrand’s Method of Sugar Estimation. M. Rosg- 
BLATT (Biochem. Zeitsch., 1913, 5'7, 335—336).—A reply to Sonntag 
(A., 1913, ii, 800). S. B. 8. 


The Micro-method of Sugar Hstimation. [var Bane 
( Biochem. Zeitsch., 1913, 5'7, 300—312).—The author has, introduced 
certain modifications into the method previously described by him 
(A., 1913, ii, 446). He employs 1 c.c. of the copper solution instead 
of 3 c.c., and he has reduced the amount of acid used in the 
coagulation of the protein, which can be effectively done by substi- 
tuting hydrochloric for acetic acid. The solution now employed 
for coagulating the blood is made up of the following mixture: 
1360 c.c. saturated potassium chloride solution+640 c.c. water+ 
1°5 ¢.c. 25% hydrochloric acid, W/200-Iodine solution can now be 
used for titration, and this is made from 5 c.c. W/10-hydrochloric 
acid + 1—2 c.c. 2% potassium iodate solution+2 grams potassium 
iodide + water up to 100 c.c. In summer this solution should be 
titrated every twenty-four hours. An improved pincette for holding 
the flask during the reduction process is also described. Titration 
with the iodine solution is carried out until the blue starch colour 
remains permanent for thirty to sixty seconds. Various other new 
details are given by the author. In the micro-method the results 
of blood sugar analyses are usually slightly higher than those 
obtained by the macro-method. This can be accounted for by the 
fact that the solution containing the sugar decolorises a small 
amount of iodine before reduction by the copper solution. This 
amount is nearly constant. A subtraction of 0°015% from the total 
gives the correct result. 8. B. 8. 


Detection of Sucrose in Urine. Apotr JoLiEs (Biochem. Zettsch., 
1913, 57, 420—422).—The author has previously shown that 
dextrose solutions on treatment with alkali are rendered optically 
inactive. The estimation of the change in the polarisation after 
such treatment will give a measure of the amount of dextrose 
present. Change of polarisation produced by inversion will give 
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the measure of the sucrose present. By employing both methods 
of treatment, sucrose can be detected with certainty in the presence 
of dextrose. S. B. 8. 
New Method for Estimating Crude Fibre. Hanns STIEcLER 
(J. Landw., 1913, 61, 399—426).—The amount of substance employed 
varies from 1°5 to 3 grams, according to the amount of fibre present. 
The finely-powdered substance is added to 20 c.c. of water in a 
300 Soxhlet milk-sterilising bottle, treated with 60 c.c. of hydro- 
chloric acid (D 1°19), well shaken, and left for ten minutes. Boiling 
water _ 200 c.c.) is then added, and the flask immersed in boiling 
water for an hour, a slow current of air being drawn through it 
all the time. When the heating is completed the residue is allowed 
to settle, and the acid liquid drawn off through a tube closed with 
a plug of glass-wool. The latter is then removed from the tube and 
placed in the bottle containing the residue. This is next neutralised, 
treated with 50 c.c. of potassium hydroxide solution (5%) and 
boiling water (to 200 c.c. as before), and again heated, for half an 
hour, in a water-bath. The hot solution is filtered through a porce- 
lain Gooch crucible with a disc of ignited asbestos paper covered 
with ignited and washed asbestos. The fibre and the glass-wool are 
washed successively with hot water (500 c.c.) and alcohol, and then 
left in contact with ether for about half an hour. After filtering 
off the ether the crucible is heated for two hours at 100—105°, 
weighed, ignited, and again weighed. N. H. J. M. 


Titrimetric Estimation of Potassium Xanthate. Bror 
HowmBere (Ber., 1913, 46, 3853—3859).—The estimation depends on 
the fact that free xanthic acid rapidly decomposes in solution into 
carbon disulphide and alcohol. The xanthate solution is treated 
with an excess of standard hydrochloric acid, the mixture allowed 
to remain about ten minutes until the decomposition of the xanthic 
acid is complete, and the excess of free mineral acid titrated with 
alkali. 

A volumetric method for the estimation of mercury, depending 
on the formation of an insoluble mercuric xanthate, is also 
described ; the solution of the mercury salt (which must be present 
in the mercuric condition) is treated with potassium xanthate, and 
the excess of the latter determined in the manner just described. 
The estimation can be carried out in the presence of chlorides, 
bromides, and sulphates, but if iodides are present the mercuric 
xanthate must be filtered off before the excess of potassium xanthate 
is determined. 

It is claimed that mercury can be estimated in this manner more 
rapidly and more conveniently than by any other method. The 
author confirms the observations of previous workers that aqueous 
solutions of potassium xanthate are not very stable, but finds that 
the sclid salt can be kept in a dry atmosphere without undergoing 
change. F. B. 

Estimation of Lactic Acid in Wine. Txuropor RorrtcEn 
(Zeitech. Nahr. Genusam., 1913, 26, 437—439. Compare A., 1911, 
ii, 942; 1912, ii, 1005).—Results of experiments on the estimation 
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of lactic acid in wine and in the dry residue of the same show 
that the dry residue (total solids) of wine contains the whole of 
the lactic acid, and is practically free from volatile acids. Compara- 
tive estimations of lactic acid by the methods described by Kunz 
and Méslinger showed that the processes are equally trustworthy. 
W. P. 8. 


Estimation of Hydroxybutyric Acid. Put.ip A. SHarrer and 
W. McKim Marriotr (J. Biol. Chem., 1913, 16, 265—280).—The 
method of estimating hydroxybutyric acid by oxidising it to 
acetone with chromic acid gives uniformly about 90% of the theo- 
retical values; the values must therefore be corrected by an 
addition of 10% of the amount formed. The results obtained by 
the oxidation method were compared with those obtained by Black’s 
ether extraction method. 

A procedure for the isolation and purification of hydroxybutyric 
acid in the form of calcium zine hydroxaybutyrate, CaZn(C,H,O;),, 
m. p. 200° (decomp.), is described. W. D. H. 


Estimation of 8-Hydroxybutyric Acid in Blood and Tissues. 
W. McKim Marriort (J. Biol. Chem., 1913, 16, 293—298).—Shaffer’s 
method is applicable to blood and tissues, provided proteins are 
removed (by sodium acetate); paired glycuronic acids, dextrose, 
and protein remnants are then precipitated by basic lead acetate 
and ammonia. Full details of distillation, etc., both for large and 
small quantities of blood are given. By applying the nephelometer 
for the estimation of acetone occurring as such, or as acetoacetic 
acid, or to that obtained by oxidation of B-hydroxybutyric acid, it 
is possible to make a complete analysis with only 2—5 c.c. of blood. 

W. D. H. 


General Method for the Estimation of Fixed Acids in 
Vegetable Substances. Emm. Pozzi-Escot (Bull. Assoc. Chim. 
Suer. Dist., 1913, 31, 225—230).—Oxalic, tartaric, lactic, citric, 
malic, and succinic acids may be estimated in the presence of each 
other by means of the following method, which is a combination of 
processes described previously by the author (compare A., 1908, ii, 
740, 904, 993, 1078). Ozalie Acid.—The solution containing the 
mixed acids is neutralised with ammonia, ammonium chloride and 
acetic acid are added, and the oxalic acid is precipitated as calcium 
oxalate or as barium oxalate; the oxalate is separated, dissolved, 
re-precipitated, and then titrated with permanganate solution in 
the usual way. The filtrates from the oxalate precipitate are 
mixed, treated with sulphuric acid to remove calcium or barium 
salts, and then diluted to a definite volume. The solution is used 
for the estimation of the other acids. Tartaric Acid.—This acid is 
precipitated from a portion of the solution as magnesium tartrate 
after the addition of 50% of alcohol to the solution ; the precipitate 
is collected, washed with alcohol, ignited, and the tartaric acid 
calculated from the weight of magnesia obtained. Lactic Acitd.— 
Another portion of the solution is treated with a large excess of 
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an alcoholic barium bromide solution and alcohol, when all the 
acids are precipitated with the exception of lactic acid. After 
filtration, the solution may be evaporated, acidified with sulphuric 
acid, and titrated, first to neutrality to Congored, and then to 
phenolphthalein, the latter titration giving the quantity of lactic 
acid, Or, the solution is evaporated to dryness, the residue calcined, 
and the resulting barium carbonate titrated. Citric Acid—The 
barium precipitate obtained in the separation of the lactic acid is 
freed from barium by means of sulphuric acid, and then treated 
with an excess of lead acetate in acetic acid solution, when lead 
citrate and tartrate together with lead sulphate are precipitated, 
whilst lead malate and succinate remain in solution. After the 
lead has been removed from the precipitate as sulphide, the citric 
and tartaric acids are precipitated as their barium salts, the latter 
being collected, ignited, and the barium carbonate titrated. The 
quantity of tartaric acid found previously is deducted from the 
result to give the citric acid. Malic and Succinic Acids.—The 
solution containing the lead salts of these acids is treated with 
hydrogen sulphide, the lead sulphide is separated, and in one-half 
of the solution the two acids are estimated together by double titra- 
tion, whilst the succinic acid is estimated in the other half of the 
solution by precipitation as its barium salt after the malic acid 
has been oxidised with permanganate (compare A., 1908, ii, 993). 
W.?. 8 


Reaction of Nopic Acid (Reaction Characteristic of 
Oxalic Acid). BrrnasE Dorronsoro and OspuLio FERNANDEZ 
(Anal. Fis. Quim., 1913, 11, 441—443).—The coloration with 
resorcinol and sulphuric acid supposed by Fernandez to be caused 
by nopic acid derived by oxidation of the terpenes by means of 
alkaline permanganate (A., 1910, ii, 1119), is shown to be due to 
oxalic acid, the sodium salt obtained in the oxidation being that of 
oxalic and not of nopic acid. G. D. L. 


Modification of Jonescu’s Test for the Detection of Benzoic 
Acid. P. Fireury (J. Pharm. Chim., 1913, [vii], 8, 460—461).— 
This test, which depends on the conversion of benzoic acid into 
salicylic acid by the action of hydrogen peroxide, is very sensitive 
when carried out in the following way: To 10 c.c. of an aqueous 
benzoic acid solution are added, ‘successively, three drops each of 
dilute ferric chloride solution, dilute hydrogen peroxide solution, 
and 3% ferrous sulphate solution. A violet coloration commences 
to appear in about thirty seconds, and reaches its maximum in 
about ten minutes; a distinct coloration is obtained with 0°2 mg. 
of benzoic acid. The mixture should not be heated, as the oxida- 
tion of the benzoic acid then proceeds too far, and the character- 
istic violet coloration is not obtained. W. P. S8. 


Detection of Vegetable Fats in Animal Fats. M. Kiosrer- 
MANN (Zeitsch. Nahr. Genussm., 1913, 26, 433—437)—A method of 
isolating cholesterol and phytosterol by means of digitonin (com- 
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pare A., 1913, ii, 885) is described. One hundred grams of the fat 
are saponified with alcoholic potassium hydroxide solution, and, 
after dilution, the fatty acids are separated by the addition of 
hydrochloric acid; 250 c.c. of ether are then added, the ethereal 
solution of the fatty acids is separated from the aqueous portion, 
and washed three times with water. The ethereal solution is mixed 
with 250 c.c. of light petroleum and 25 grams of sodium chloride, 
shaken, filtered, and the filtrate is treated with 1 gram of digitonin 
dissolved in 20 c.c. of alcohol. After thirty minutes the crystals 
which separate are collected, washed with ether, dried, and boiled 
with acetic anhydride until completely dissolved. The excess of 
acetic anhydride is evaporated, the residue dissolved in 50 c.c. of 
alcohol, and 25 c.c. of water are added slowly to the solution. The 
crystalline precipitate is collected, washed with 70% alcohol, dis- 
soived in ether, the solution is evaporated to dryness, and the 
residue is crystallised twice from alcohol, the m. p. being then 
determined. Pure lard yields crystals, m. p. 110°, whilst in the 
case of lard containing 2°5% of rape oil the crystals have m. p. 118°. 
Butter gives crystals having m. p. 113°, which is raised to 115° 
when the butter contains 2°5% of cocoanut oil. The crystals 
obtained from pure rape oil or cocoanut oil have m. p. 126—128°. 
W. P. 8. 


Estimation of Acetone. W. McKim Marruort (J. Biol. Chem., 
1913, 16, 281—288).—The Messinger method (A., 1889, 90) gives 
correct results. The Scott-Wilson method gives accurate results only 
when certain modifications of the original procedure are made; it is 
applicable to very minute quantities of acetone. In distilling a 
very dilute acetone solution, all the acetone may be collected in 
the distillate within ten minutes. W. D. H. 


Nephelometric Estimation of Minute Amounts of Acetone. 
W. McKim Marriorr (J. Biol. Chem., 1913, 16, 289—292).—When 
the quantity of acetone is too small for estimation by the Scott- 
Wilson method, as, for example, in small amounts of blood, the 
estimation may be accurately made nephelometrically; the opales- 
cence observed is produced by adding the acetone to a silver— 
mercury cyanide solution W. D. H. 


Microchemical Detection of Myrosin. K. Pecue (Ber. Deut. 
Bot. Ges., 1913, 31, 458—462).—When sections of the rind of 
white, or, better, black, radish are placed in a solution of potassium 
myronate (10% or less) saturated with barium chloride, white 
globules, presumably of barium sulphate, are deposited on some 
of the protein cells; with strontium chloride the precipitate is 
granular, whilst with calcium chloride well-formed needles of 
calcium sulphate are formed, after some time, both in and outside 
the sections. The sulphates are produced by the joint action of the 
glucoside and the alkaline earth. 

On the assumption that the allyl group of the mustard oil is the 
only substance present which reacts with osmic acid (tannins have 
not been detected, and the presence of fats and oils in the rind of 
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radish is improbable), the glucoside may be localised by slightly 
heating a washed section in 1% osmic acid. N. H. J. M. 


The Fate of Protein Digestion Products in the Body. II. 
Estimation of Amino-nitrogen in the Tissues. Donatp D. 
Van Stryke (J. Biol. Chem., 1913, 16, 187—-196).—The amino-acids 
are extracted from the tissues with hot water. Uncoagulated 
proteins are precipitated by alcohol; alcohol and ammonia (present 
in the extract) are removed by concentration in a vacuum, and the 
amino-nitrogen estimated by nitrous acid. The action is rapid, 
and is only slightly increased after hydrolysis with hydrochloric 
acid ; this indicates that the bulk of the amino-acids are free. 
W. D. H. 


Estimation of Amino-acid—Nitrogen in Urine. 8. R. Benepict 
and J. R. Muruin (J. Biol. Chem., 1913, 16, 385—388),.—The method 
previously published by the authors for modifying the form- 
aldehyde titration gives low results, and it was found that certain 
amino-acids are in part removed by the preliminary treatment 
with lead. The procedure now recommended consists in adding 
phosphotungstic acid to dilute urine; three hours later the clear 
fluid is poured off, and phenolphthalein and barium hydroxide 
added until it turns pink; after an hour it is filtered, and the 
filtrate neutralised ; it is then titrated with neutral formaldehyde 
to a deep red colour. The result is corrected by deducting the 
amount of V/10-sodium hydroxide necessary to produce the same 
colour in an equal quantity of water free from carbon dioxide with 
the same amount of formaldehyde. W. Dz. H. 


A Delicate Test for Albumin in Urine. Orro Mayer (Zeitsch. 
angew. Chem., 1913, 26, 639—640; Pharm. Zentr.-h., 1913, 54, 
1205—1208).—The author recommends that, in the examination of 
urines for albumin, the following reactions should be carried out 
in the cold; (a) a mucin test, (0) a protein test with a slight 
modification of Jolles’s reagent. For quick approximate estimations, 
5—10 c.c. of urine are floated in a conical glass on the same volume 
of a reagent, made by dissolving 5 grams of mercuric chloride, 
5 grams of citric acid, and 40 grams of salt in 500 c.c. of water. 
At the end of 1°5 minutes, a well-defined, white ring appears at 
the junction of the liquids, when 0°001% of albumin is present. 
Stronger urines are diluted, after preliminary tests, until the same 
time is required for the development of the ring. J.C. W. 


Estimation of Protein in Urine by the Centrifugal Method. 
Casimir Strzyzowski (Zeitsch. physiol. Chem., 1913, 88, 25—37).— 
In estimating the amount of protein in urine after adding Esbach’s 
reagent, and centrifugalising, the depth of the precipitate varies 
with the temperature and with the specific gravity of the urine. 
The method may be made exact by the use of a standard centrifuge, 
standard sedimenting tubes, a constant temperature, and by bring- 
ing up the specific gravity of the urine to a standard level (D 1°030) ; 
this is best done by the addition of zinc sulphate. W. D. H. 
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Refractive Index of Gas Mixtures. S. VaLentiner and O. 
Zimmer (Ber. Deut. physikal. Ges., 1913, 15, 1301—1316).—The 
authors have measured the refractive indices of mixtures contain- 
ing hydrogen and carbon dioxide, and also hydrogen, helium, and 
neon. In the latter mixtures the proportion of helium to neon was 
constant, a mixture of these two gases containing 27°8% of helium 
being used in the preparation of the gases submitted to investiga- 
tion. The refractivity data were obtained with the aid of a Zeiss 
interferometer. 

The results indicate that the refractivity of mixtures of hydrogen 
and carbon dioxide is slightly less than that calculated according 
to the mixture rule. In the case of the mixtures of hydrogen, 
helium, and neon, the deviations from the mixture rule values are 
within the limits of possible experimental error. H. M. D. 


Mixed Liquid Crystals. Paut Gaupert (Compt. rend., 1913, 157, 
1446—1448, Compare A., 1911, ii, 949; 1912, ii, 109, 510).—The 
author has extended his study of the variation in birefraction of 
an optically negative, crystalline liquid on addition of a substance 
giving optically positive liquid crystals, to mixtures of substances 


capable of mixing in all proportions. The two substances studied 
were cholesteryl propionate and ethyl anisylideneaminocinnamate, 
the results are shown in a table and graphs, the measurements 
being made‘at 100° for the rays B, C, D, Z, F. The rotatory power 
is found to increase considerably with the birefraction of the 
mixture. W. G. 


Spectroheliographic Investigation of the Arc Light. Orro 
OLDENBERG (Zeitsch. wiss. Photochem., 1913, 13, 133—172).—An 
apparatus is described by means of which the author has obtained 
monochromatic reproductions of the are light on photographic 
plates. By impregnating the carbons with metallic salts it was 
possible to examine the behaviour of well-known series lines and 
bands. 

In the case of sodium, the photographic records show that the 
principal and second subordinate series of lines are mainly emitted 
by the peripheral layers of the arc, whilst the first subordinate 
series is due to emission from layers nearer the axis. Lithium 
behaves similarly to sodium, but the observations with aluminium, 
magnesium, and calcium indicate that these behave quite differently 
from the alkali metals. 

The monochromatic reproductions show, further, that there are 
two distinct types of bands. In the case of the carbon.and cyanogen 
bands, the intensity diminishes from the centre to the edge of the 
arc, whilst all the other bands examined are characterised by 
greater intensity at the edge of the arc. In view of the very 


VOL, CVI. ii. 6 


i. 82 ABSTRACTS OF CHEMICAL PAPERS. 


considerable difference between the monochromatic photographs of 
bands and lines, it is suggested that this method may be made use 
of in doubtful cases to determine the character of a_ particular 
emission. H. M. D. 


Influence of the Constituents of the Crystal on the Form of 
the Spectrum in the X-Ray Spectrometer. W. H. Brace (Proc. 
Roy. Soc., 1914, [A], 89, 430—438).—It has been observed that the 
relative intensities of the different parts of an X-ray spectrum may 
be altered very considerably by changing the crystal which is 
employed in the spectrometer, and an account is given of experi- 
ments which have been made to determine the origin of this effect. 

According to the observations of Barkla, every metal emits 
characteristic rays, which can only be excited by rays character- 
istic of metals which are of higher atomic weight. These observa- 
tions have also shown that homogeneous Tan are strongly 
absorbed by any substance in which they can excite the rays 
characteristic of that substance. As a consequence of these rela- 
tions, the connexion between the atomic weight of an absorbing 
screen and its power of absorbing X-rays of given quality exhibits 
marked discontinuities, and it is shown that the operation of this 
factor through the absorbing action of the atoms of which the 
crystal is composed, gives rise to the variations in the relative 
intensities of the different parts of the spectrum. H. M. D. 


A Second Spectrum of Neon. Tsomas Rate Merton (Proc. 
Roy. Soc., 1914, [A], 89, 447—451).—A comparison has been made of 
the spectra obtained with a weak discharge from an induction 
coil and with the same discharge when a small Leyden jar and a 
spark-gap of about 2 mm. were introduced into the circuit. In 
the more refrangible region, the jar-discharge spectrum was found 
to consist of a large number of lines which are not present in the: 
ordinary neon spectrum, whilst the strongest of the ordinary neon 
lines were only just visible. The wavelengths of most of these: 
lines were measured from photographs taken with the grating: 
spectrograph, but some of the lines in the green are so feeble that: 
it was found necessary to obtain photographic records with very 
long exposure on the prism spectrograph. 

The wave-length data agree with those recorded by Liveing and! 
Dewar (A., 1901, ii, 213), although about 50% of the lines given: 
by these authors have not been observed. 

The experiments indicate that neon, like argon, krypton, and 
xenon, is capable of giving two different spectra, according to the 
manner in which it is electrically excited. H. M. D. 


The Band Spectrum of Aluminium and its Presence in the 
Flame Spectra of Certain Minerals. ARrnaup DE Gramont (Compt.. 
rend., 1913, 1&'7, 1364—1368).—The author has discovered a sixth 
absorption band in the spectrum of aluminium, much more 
refrangible and much weaker than the other five. It lies betweem 
A 4330°5 and A 4462°6, becoming degraded towards the red. Work- 
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ing with an oxy-acetylene flame, the author finds that, in the case 
of pure substances, the true aluminium spectrum is only obtained 
when using the metal itself or its haloids, the oxygen compounds 
not giving the spectrum as described. He has also studied a large 
number of minerals, and examined them carefully for halogens, 
and finds that, for them, the above rule does not hold good, but 
that the spectrum is more probably controlled by the constitution 
of the mineral. W. G. 


Absorption of Inorganic Salts in the Ultra-violet. T, 
Rertscainsky (Ann. Physik, 1913, [iv], 42, 1580—1588).—The ultra- 
violet absorption of lithium chloride, lithium bromide, sodium 
chloride, sodium bromide, sodium iodide, and potassium iodide has 
been examined in aqueous solutions of varying concentration. All 
these salts show a strong absorption maximum in the extreme ultra- 
violet beyond A=220py. In the case of lithium bromide there is 
also a weaker absorption band between 255 and 280 pp, and some 
evidence of a further band at about 300uu. The former band is 
much less clearly marked in the case of sodium bromide, but both 
salts behave the same in regard to the limiting wave-length of 
ultra-violet transmission. The chlorides and bromides conform to 
Beer’s law, but slight deviations have been found in the case of 
the iodides, in that the absorption increases with the concentration 
of the solution when the product of this concentration and of the 
thickness of the absorbing layer remains constant. 

The absorption curve is shifted towards greater wave-lengths 
when the temperature is raised to 100° in the case of sodium 
chloride, lithium bromide, sodium bromide, and potassium iodide, 
but no shift is observed with lithium chloride. 

When the limiting absorption of the dissolved salts is compared 
with that found for the molten salts (A., 1908, ii, 910), it is found 
that the straight lines which represent the influence of temperature 
in the case of the molten salts pass through the points which corre- 
spond with the limiting absorption in aqueous solution at 20° and 
100°. In making this comparison, the concentrations of the 
solutions were chosen so as to give the same number of absorbing 
molecules in the two cases. H. M. D. 


Absorption Spectra of Nickel Derivatives of Primary 
Aliphatic Nitroamines. A. P. N. Francuimont and H. J. Backer 
(Rec. trav. chim., 1913, 32, 321—324. Compare T., 1912, 101, 
2256 ; A., 1913, i, 833).—Tbe nickel derivatives of methyl- and ethyl- 
nitroamines have been prepared, and their absorption spectra 
compared with that of nickel nitrate. The amine derivatives are 
prepared by treating freshly precipitated nickel hydroxide with 
aqueous solutions of methyl- and ethyl-nitroamines respectively. It 
is shown that the colour of the nickel nitroamines resembles that 
of nickel nitrate much more than the colour of the corresponding 
derivatives of copper and cobalt resembles that of their nitrates. 
Nickel methylnitroamine crystallises with 6H,O, and possesses a 
bluish-green colour; it loses its water on remaining over sulphuric 
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acid, and becomes intensely green. The anhydrous salt is more 
easily soluble in water than the crystallised salt. All three salts 
in V/2-solution have maxima of absorption at 1/A=2850 and 
ca.1/XA=2000, whilst the nitrate has a third band at 3810. The 
absorption curves for the methyl- and ethyl-nitroamine derivatives 
coincide over practically their whole length, and the absorption is 
complete in the ultra-violet. J. F. 8. 


Spectrographic Examination of the Colour of Picrylalkyl- 
nitroamines with Alkalis. A. P. N. Francuimont and H. J. 
Backer (Rev. trav. chim., 1913, 32, 325—333).--The absorption 
spectra of alcoholic solutions of picrylmethylamine and _picryl- 
methylnitroamine have been examined both alone and in the 
presence of potassium hydroxide. A solution WV/5000 of picryl- 
methylamine exhibits two absorption bands with their heads at 
1/A=2390 and 2875; there is a maximum of transmission at 2600 
and at 3490. On adding a slight excess of potassium hydroxide 
both bands persist, but the head of the first is shifted to 1/A= 2420. 
Picrylmethylnitroamine exhibits general absorption, but on the 
addition of alkali two bands appear at 1/A=1975 and 2350. On 
allowing the alkaline solution to remain for twenty-four hours the 
character of the absorption spectrum is entirely changed, and on 
measurement is found to be that of potassium picrate, thus show- 
ing that picrylmethylnitroamine is hydrolysed by a slight excess of 
potassium hydroxide in cold solution according to the equation: 

C,H,(NO,),°N Me-NO, + H,O = C,H.(NO,),-OH + NHMe-NO,. 

NV /200-Solutions of picrylmethylamine and picrylmethylnitroamine 
have about the same colour, but on dilution the colour of the 
picrylmethylamine is only slightly diminished, whilst that of picryl- 
methylnitroamine entirely disappears. J. F. 8. 


Selective Absorption of Ketones. Grorce Greratp HenpERsoNn 
and Istpor Morris Heitsron (Proc. Roy. Soc., 1914, [A], 89, 414—418). 
—It is suggested that selective absorption of ultra-violet rays by 
ketones is caused by intramolecular vibrations due to the alternate 
formation and breaking down of unstable ring systems, and that 
the momentary formation of these is effected through the agency 
of free partial valencies which make their appearance on the atoms 
of the compound under certain conditions. In the case of acetone, 
the two alternating phases may be represented by the formule: 


et 
CH C—OH, > CH,-O-=-OF, 
i | a Mills 
0-H 0 H 
H } 


and the selective absorption is attributed to the electronic disturb- 
ances which accompany this intramolecular oscillation. 

The semicarbazones of acetone and its homologues exhibit only 
general absorption, and this is also-in agreement with the above 
hypothesis if it is assumed that the attraction between hydrogen 
and nitrogen is not sufficiently strong to cause the appearance of 
free partial valencies. 
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* The theory can be extended to other groups of ketones, of which 
diacetyl [dimethyl diketone] and acetylacetone may be taken as 
examples. H. M. D. 


Absorption of the Ultra-violet Rays by Alkaloids of the 
Morphine Group and by Phenanthrene. M. Gompet and Victor 
Henri (Compt. rend., 1913, 15'7, 1422—1425).—A study of the 
ultra-violet absorption spectra of phenanthrene, morphine, codeine, 
and apomorphine, with a view to throwing some light on their 
relative constitutions. The absorption curve of phenanthrene can 
be divided into three regions: (1) between A33800 and 3050, 
which region € varies between 200 and 600, and there are ‘ive 
absorption bands; (2) between A 2990 and 2700, where ¢ varies 
between 2000 and 10,000, and there are two absorption bands, one 
strong (A 2925) and the other weak (A 2810); and (3) the region 
between A2700 and 2144, where ¢€ varies between 10,000 and 
135,000, and there is a very intense band at A 2503. 

Morphine and codeine present almost identical absorption curves 
having one single broad absorption band at A 2850, where e=1600. 
The curve then passes to a minimum at A 2620, and finally rises 
steadily to 42195, where e=20,000. 

The curve for apomorphine resembles that of phenanthrene 
much more closely, except that the intense band at A 2503 is 
missing. The authors therefore suggest that this band is produced 
by the double linking between the carbon atoms 9 and 10, this 
being missing in apomorphine. 

apoMorphine can be detected spectrographically at a dilution of 
0°01 mg. per c.c., whilst for morphine and codeine the extract must 
contain at least 0°1 mg. per c.c. W. G. 


Photographic Determination of the Fluorescence Spectra 
of the Chlorophyll Pigments. Cn. Datrt (Compt. rend., 1914, 
158, 64—67).—An examination of the fluorescence spectra of 
a- and B-chlorophyll, carotin, and the xanthophylls. Both a- and 
B-chlorophyll show only one band of fluorescence, the axis of which 
is very slightly displaced towards the red as compared with that 
of the corresponding absorption band, this displacement being 
greater in the case of the B- than the a-variety. In the case of 
carotin a slight green fluorescence is obtained, the band of which 
is distinct from A=500 un to 560 pp. The xanthophylls show no 
visible fluorescence. The examination was made of solutions of the 
pigments in anhydrous ethyl ether, and photographs are given for 
a- and B-chlorophyll. W. G. 


Influence of Intramolecular Relative Vibration on the 
Intensity of the Absorption and Fluorescence of Valency 
Electrons. J. Stark and P. Lipp (Zeitsch. physikal. Chem., 1913, 86, 
36—50).—A theoretical paper, in which the general statement is 
deduced: If of two substances, A and B, each containing similar 
atoms with similarly bound valency electrons, the number of colli- 
sions between the valency electrons with atom groups or other 
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molecules is greater in the case of B than that of A, then the 
absorption bands of B due to the valency electrons will be stronger 
than those in the case of A, and the fluorescence of A will be 
stronger than that of B. In other words, an increase in the number 
of collisions between valency electrons and atom groups or 
molecules increases the light absorption and weakens the fluores- 
cence. The fluorescence and absorption spectra of a number of 
substances are considered on the basis of the above statement, 
and shown to be in accord with it. J. F. 8. 


Deductions from the Valency Theory. IV. Intramolecular 
Oscillations. J. Srarkx (Zettsch. physikal. Chem., 1913, 86, 51—60. 
Compare preceding abstract)—A theoretical paper, which con- 
siders intramolecular vibrations on the basis of the Stark valency 
hypothesis and Planck’s radiation theory. It is shown that in an 
aggregate of a large number of molecules only very few valency 
electrons oscillate about their position of rest, and that the larger 
number of the valency electrons have no vibration of their own 
apart from that of the atoms to which they are attached. At 
moderate temperature the valency electrons can only be made to 
oscillate of themselves by the absorption of light energy of the 
same frequency as the oscillation. If these oscillations are not 
damped by intramolecular collisions, they take on a large ampli- 
tude, which makes itself visible in fluorescence. It is shown that 
in an aggregate of molecules a portion of the atoms possess a 
marked thermal vibrational energy at ordinary temperatures. The 
results of these deductions are applied to various chemical 
processes, such as tautomerism. J. F. 8. 


Experiment on Rotatory Polarisation in Liquids. E. Tatzsor 
Paris and Atrrep W. Porter (Phil. Mag., 1914, [vi], 2'7, 91—95).— 
A comparison has been made between the rotations of the plane 
of polarisation produced by a long column of a solution of sucrose 
when the light was emitted (1) from a constant source, (2) from an 
intermittent source, in the form of a platinum—mercury spark. 
Special experiments showed that the duration of the spark was less 
than 3x 10-® second. The means of several observations show that 
the rotations differ by less than one minute in 500°, which is 
within the limit of experimental error. The result shows that the 
incident light has no directive action on the molecules of sucrose 
in the solution. H. M. D. 


Non-influence of Oxygen on Certain Photochemical Re- 
actions. Marcet Bott and Victor Henri (Compt. rend., 1914. 158, 
32—34).—A criticism of Bodenstein’s theory (compare A., 1913, ii, 
1039), explaining the disagreement of certain photochemical 
reactions with Einstein’s law of photochemical equivalence (compare 
J. Phys., 1913, 3, 277). The authors show that this theory does not 
apply to the hydrolysis of the chloroplatinic acids (compare A., 
1913, ii, 745) or the decomposition of oxalic acid in the presence 
of uranyl nitrate (compare A., 1913, ii, 652), these two reactions 
not being retarded by oxygen. W. G. 
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The y-Rays of Polonium, Radium, and Radioactinium. A. S. 
Rosset and J. Cuapwick (Phil. Mag., 1914, [vi], 27, 112—125).— 
Ionium, radio-thorium, polonium, radium, and radioactinium expel, 
in addition to a-rays, 2 minute quantity of y-radiation, and this is 
probably generally true of all a-ray-giving substances. For these 
y-rays to be detected, the quantity of substance required is such 
that it must give off as many a-particles per second as 1 mg. of 
radium. JIonium and polonium emit a still smaller amount of 
B-radiation also, of intensity about 10% of that of the y-radiation. 
A detailed account is given of the separation of polonium, 
radium-D and -# from old radium, in a form suitable for experi- 
ment. In the final stage the active material is volatilised either 
in air or hydrogen in a porcelain tube on to a surface kept cool by 
contact with an inner tube in which water circulates. Polonium 
is volatilised in air at 900°, but to volatilise radium-¥ a tempera- 
ture above 1100° is required, although in hydrogen 900° suffices. 

For polonium the y-radiation emitted is of one type with 
p./d@=215(cm.)-1, which comes from the polonium itself, indepen- 
dently of the material on which it is supported. But on copper, 
although not on aluminium, platinum, or lead, a characteristic 
radiation is excited in addition, which is probably in the Z series. 
From radium the intensity of the y-rays, measured through 1 mm. 
of aluminium, was from 1 to 1°5% of that of the radium in equili- 
brium with its short-lived products. In addition to the known soft 
B-rays, some hard f-rays with p(Al,cm.-!)=20 were observed, 
which were probably due to the radium itself, and not to its 
products. Their intensity was some 4% of that of the soft B-rays, 
and 2°5 times that of the y-rays. In the latter three types were 
recognised, with »/d(cm.)~! in aluminium, 130, 6, and 01 respec- 
tively. 

For radioactinium, two types of y-rays, with p/d about 8 and 0°1, 
were found. This y-radiation contributes about 25% of the total 
y-radiation of actinium in equilibrium with its products. Results 
given in a previous preliminary communication on a new product 
in the actinium series are withdrawn. F. 8 


§-Rays from Gases. Norman Camppent (Phil. Mag , 1914, [vi], 
27, 83—91).—The theory is considered of conduction through an 
ionised gas when the pressure is so low that the free path of the 
electrons liberated is not small compared with the distance between 
the electrodes, and the number of ions made in the gas is not large 
compared with the number of 6-rays liberated from the electrodes. 
The view taken is based on the work of Franck and Hertz (A., 
1913, ii, 548), that an electron colliding with a molecule of helium 
or hydrogen is reflected with little loss of energy, and that with a 
molecule of oxygen, or other element with strong affinity for the 
electron, probably the electron is not reflected, but adheres to the 
molecule. Some earlier measurements in air and hydrogen are 
considered in light of the theory, and, although not capable of 
quantitative explanation, they are in general accord with it, and 
show that the 3-rays from ionised gases are probably emitted with 


ii. 88 ABSTRACTS OF CHEMICAL PAPERS. 


velocities of the same order of magnitude as those emitted from 
metals. F. 8. 


The Ionisation in Various Compounds of Carbon, Hydrogen, 
and Oxygen by Homogeneous A-Radiation. H. Moore (Pail. 
Mag., 1914, [vi], 27, 177—187).—A long eylindrical chamber of 
aluminium, lined internally with paper, to minimise the ionisation 
chiefly corpuscular) due to the radiation from the walls, was 
filled with a mixture of hydrogen and the vapour of various liquids 
—methyl formate, ethyl ether, ethyl formate, methyl acetate, 
benzene, ethyl acetate, ethyl alcohol—at their saturation pressure 
at 0°. The secondary X-radiation from copper was employed as 
the ionising radiation. It was found impossible to obtain any 
“atomic ionisation” values which would satisfy the results; the 
values for an atom of carbon and for an atom of oxygen (that for 
hydrogen being negligible), obtained from one pair of compounds, 
= errors as great as 25% when applied to the others. It was 
ound that the discrepancy is due to the different ionisation 
produced by a corpuscle, liberated from the molecule or atom of 
the gas or vapour, when absorbed by different gases. Further 
experiments showed that the real “atomic” effect is the liberation 
of these corpuscles from the atoms of the X-rays. The absorption 
of the X-rays, resulting in the liberation of corpuscles, is atomic, 
and is the same for a given atom, whether in combination or not. 
The ionisation produced, however, is a secondary effect, the ionisa- 


tion resulting by the absorption of the liberated corpuscular radia- 
tion in the gas being dependent on the chemical nature of the gas. 
Knowing the “corpuscular factor,” the ionisation in the various 
gases and vapours could be calculated from the composition of the 
gas from fixed values for the atomic corpuscular radiations of 
oxygen and carbon, in most cases with good agreement with the 
experimental results, F. 8. 


Registration of the Emanation Content of the Underground 
Air at Potsdam by the Benndorf Electrometer. K. KAnLer 
(Physikal. Zeitsch., 1914, 15, 27—31).—A zine cylinder, 1°5 metres 
deep and 0°45 metre in diameter, open at the bottom, was sunk 
into the earth, and an inner electrode connected with the recording 
electrometer. A continuous register of the leak due to emanation 
in the cylinder was taken from late summer, 1910, to early summer, 
1912. It was found that the vertical movements of the air, includ- 
ing the changes of barometric pressure, had the greatest effect 
on the emanation content of the air and on the escape of emanation 
from the ground. Sunshine also favoured the escape of emanation. 
The daily variations have no influence on atmospheric conductivity, 
but possibly the yearly variation has an influence. F. 8. 


A Determination of the Variation with Altitude of the 
Radium Emanation Content of the Atmosphere. J. R. Wricutr 
and O. F. Smirn (Physikal. Zeitsch., 1914, 15, 31—39).—These 
measurements were carried out by the cocoanut charcoal method 
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in Manila, for two places, one 5 metres and the other 2460 metres 
above sea-level, on Mount Pauai. The individual measurements 
of the emanation content varied widely in accordance with the 
changes in meteorological conditions. Rainy weather and high 
wind velocities lowered, whilst settled weather with low wind veloci- 
ties favoured, the emanation content. For the low station the 
mean content was 82°5x10~-! curie per cubic metre, about four 
times greater than the. mean content, 19°2 x 10-12 curie per cubic 
metre, on the mountain. F. 8. 


An Alleged Separation of the Radium-D from the Lead in 
Active Lead by means of Grignard’s Reaction. CHARLES 
SrarHiine (Compt. rend., 1913, 15'7, 1430—1432).—The author has 
repeated the work of Hofmann and Wé6lfl (compare A., 1907, ii, 
521), and has been unable to obtain any evidence in support of 
their views, his results being entirely negative. W. G. 


The Existence of Uranium-Y. Frepericx Soppy (Phil. Mag., 
1914, [vi], 27, 215--221).—The effects observed by Antonov (A., 
1911, ii, 844; 1914, ii, 17) of an abnormal decay of the soft B-rays 
of uranium-X, have been obtained from all uranium-X preparations, 
. however chemically separated, in which the time of re-accumulation 
of the uranium-X from*the uranium was short. The barium sul- 
phate method of separation, which Antonov found gave uranium-X 
free from uranium-Y and decaying normally, gave decay curves 
identical with those of the other preparations. The conclusion is 
formed that if uranium-Y has an existence separate from that of 
uranium-X,, it must be isotopic with it, that is, occupies the same 
place in the periodic table, and is chemically identical with it. This 
requires that both uranium-X, and -Y should be formed from 
either uranium-J or -ZZ in a dual change, in which, in both modes, 
a-rays are expelled, and that initially the slope of the soft B-ray 
recovery curve of pure uranium preparations must be considerably 
steeper than that due to uranium-X alone. Under conditions when 
the a-rays of uranium are completely absorbed, the soft f-rays 
produce only one-tenth of the effect of the hard f-rays, and the 
point is difficult to establish. Evidence of the increased slope in 
the recovery curve was obtained, however, which, although slight, 
was of the right order of magnitude. The whole of the results 
are in agreement with the view that uranium-Y is the parent of 
actinium in a branch series, starting from either uranium-Z or 
uranium-77, claiming some 8% of the atoms, on the assumption 
that the atoms of uranium-X, and uranium-Y produce equal ionisa- 
tions on disintegration. Since, however, the product of uranium-Y 
in group IV by a f-ray change must be in group V, a further a-ray 
change must occur before actinium, in group III, can be produced. 
Attempts to detect an a-radiation from uranium-X and -Y separ- 
ated as rapidly as possible from uranium, were negative. F. 8. 


Dependence of the Photo-electricity of Metals on the [Sur- 
rounding]Gas. Grore Parcu (Ann. Physik, 1914, [iv], 43,'135—164). 
—The dependence of the photo-electric activity of platinum 
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on the nature of the surrounding gaseous medium has been 
examined in a similar manner to that which was adopted by 
Ullmann in a previous series of experiments on the photo-electric 
behaviour of zinc (Ann. Physik, 1910, [iv], 32, 1—48). In both 
cases the surrounding gas has a considerable influence on the photo- 
electric activity, and from the data obtained with hydrogen, air, 
carbon dioxide, and water vapour it is evident that the activity 
of the two metals is similarly affected by a given change in the 
surrounding gas. 

From observations in which small quantities of the vapours of 
methyl alcohol, acetone, chloroform, benzene, and water were 
admixed with air, it has been found that the photoelectric effect 
is much larger than in pure dry air, and that the difference increases 
with the dielectric constant of the admixed vapour. 

Other experiments were made, in which the metal was in 
contact with pure ammonia, methyl ether, and ethylene vapours. 
With ammonia the photo-electric effect was five times, with methyl 
ether 2°5 times, and with ethylene 1°8 times as great as with dry 
air. These results also support the view that the photo-electric 
effect is influenced by the nature of the gas which is in contact 
with the active metal. H. M. D. 


Relation between the Conductance and the Viscosity of 
Electrolytic Solutions and its Bearing on the Theory of these 
Solutions. CHar.tes A. Kraus (J. Amer. Chem. Soc., 1914, 36, 
35—65).—A study has been made of the conditions under which 
corrections for viscosity may be applied to conductivity values, 
and the results are interpreted in the light of the ionic theory. 
The influence of a change in viscosity on the speed of an ion in a 
solution varies with the nature of the process by means of which 
the viscosity change is brought about. In general, such a change 
is effected by: (1) a change in concentration, due either to the 
addition of a new substance or of a further amount of one already 
present in solution; (2) a change in pressure; or (3) a change in 
temperature. Consideration is given to the relation between the 
change of ionic velocity and the change of viscosity as brought 
about in each of these three different ways, and the results obtained 
are based on the figures recorded by various workers in this field. 

It is shown that in the case of aqueous solutions exhibiting 
negative viscosity, the conductivity may be corrected for viscosity 
in direct proportion to the fluidity change, and that the same is 
probably true for viscosity change due to external pressure. 
Corrections for viscosity cannot, as a rule, be made in the case of 
aqueous solutions exhibiting a positive viscosity, although some- 
times correction may perhaps be effected by considering the influ- 
ence of viscosity on the individual ions. 

The change in the true transference numbers of electrolytes with 
concentration is due to the different effect of viscosity on the speed 
of the two ions. The viscosity change due to change in concentra- 
tion in non-aqueous solutions is positive, and much greater than it 
is in water for inorganic electrolytes, The velocity of the ions in 
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non-aqueous solutions changes much less than the fluidity of the 
solutions, although, at high concentrations, a marked influence 
results. Correction for viscosity is not possible in these cases, and 
up to N-concentrations is in many cases unnecessary. 

It is pointed out that the influence of viscosity on the speed of 
the ions depends on the relative dimensions of the ions and 
molecules to which viscosity change is due. The characteristic 
relations observed in aqueous solutions are partly due to the 
complexity of the liquid water molecules. 

At higher temperatures the velocities of different ions in aqueous 
solutions tend to reach a common limit, indicating that the ions 
are becoming of approximately the same size. The dimensional 
changes observed cannot be accounted for on the assumption that 
the larger ions become smaller at higher temperatures, but it is 
suggested that, as the temperature rises, the smaller ions increase 
in size owing to increasing hydration. 

It is shown that the view, that the high speed of the hydrogen 
and hydroxyl ions is related to the fact that these ions are ions 
of the solvent itself, is erroneous. E. G. 


Electrical Conductivity in Hydrocarbons, their Halogenated 
Derivatives, Esters, and Bases. PartI. (cont.). P. WaLpen (Bull. 
Acad. Sci. St. Pétersbourg, 1913, 987—996).—Further conductivity 
measurements have been made (compare this vol., ii, 21) of solu- 
tions of various substituted ammonium salts in aniline, quinoline, 
methylaniline, acetic acid, sulphuryl chloride, ethyl formate, 
methyl acetate, and methyl benzoate. Consideration of the results 
obtained and of those previously described (loc. cit.) leads to the 
following conclusions. 

Beginning with benzene, toluene,.and carbon tetrachloride, which 
have dielectric constants of 2°2—2°3, all solvents are capable of 
giving salt solutions with measurable electrical conductivity, and 
must be regarded as ionising media. The magnitude of the 
molecular conductivity depends essentially on (1) the nature of 
the electrolyte, binary salts especially giving conducting solutions, 
and (2) the concentration of the electrolyte, which with faintly 
ionising solvents must be relatively great in order that the conduc- 
tivity may be appreciable. 

In correspondence with the slight ionising power and extremely 
low dielectric constants of these media, the ionic concentration 
and the molecular conductivity are only small. In passing from 
the more concentrated (V equal to or less than 1) to the more 
dilute of these salt solutions, the conductivity curve follows one of 
three courses, according to the nature of the solvent: (1) the molar 
conductivity A, first rises to a maximum, generally at V=1—2, 
and then falls rapidly, no minimum having been yet observed ; 
(2) A, attains a maximum, and then a minimum, and subsequently 
increases again; the dilution corresponding with the minimal] or 
transition point varies with different solvents, and the value of the 
minimum ranges from about 30 to 500; (3) A, shows continual 
increase. With tetraisoamyl- or tetrapropyl-ammonium iodide, 
case (1) is realised with solvents having dielectric constants of 
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about 2, case (2) when ¢ lies between 4°95 (chloroform) and 8—10 
(dichloromethane, ethyl bromide, quinoline, s-dichloroethane), and 
(3) when ¢€ is greater than 9 or 10. With another binary salt 
having a lower ionising tendency than the above iodides, for 
instance, tripropylammonium chloride, the typical curve (2) may 
be observed when the value of ¢ for the solvent is greater than 9. 

Curve (2), showing successively an increase, a decrease, and an 
increase of the conductivity, represents the general or typical form. 
The lengths of its first and second branches depend on the choice 
of solvent and solute. In some circumstances the minimum may 
approach the maximum so closely that branch 2 virtually disappears 
and branch 3 becomes a continuation of branch 1, so that the curve 
exhibits no apparent maximum or minimum. 

Comparison of the values of A (V=20, t=25°) for tetraisoamy]l- 
ammovium iodide in the different solvents with the dielectric 
constants and viscosities of the latter shows that, in general: (1) in 
solvents with approximately equal values of », the greatest 
molecular conductivity corresponds with the greatest dielectric 
constant; (2) in solvents with approximately equal dielectric con- 
stants the molecular conductivity is the greater the smaller the 
viscosity of the solvent; (3) the molecular conductivity is there 
fore a function of the dielectric constant, e, and of the fluidity 
f(1/n), that is, A,=F(e,f). The value of the minimum shows 
similar dependence. 

Solutions of good salt-like electrolytes in solvents of high ionising 
power obey the Nernst-Thomson law, according to which the extent 
of the electrolytic dissociation increases with the dielectric constant 
of the solvent; further, the molecular conductivity increases with 
the fluidity. Hence, with such solvents, the dependence of the 
molecular conductivity on the viscosity and the dielectric constant 
is similar to that holding with those of low ionising properties. 
Between the latter, which are often termed insulators, and solvents 
which readily ionise electrolytes, there is then no fundamental 
difference. z. 0. PB. 


Some Solvents with Small Dielectric Constants. A. Sacn- 
anov and J. Prscnesorovskt (Zeitsch. Elektrochem., 1914. 20, 39—41). 
—It was previously shown (Sachanov, A., 1912, ii, 730) that 
solvents with small dielectric constants bring about a decreased 
molecular conductivity of the dissolved substance on dilution. 
With the object of testing this point further, the conductivity of 
a number of salts in solutions of o-toluidine (DC 6°0), benzylamine 
(DC 5:2), chloroform (DC 4:7), bromal (DC 7°5), a-bromobutyric 
acid (DC 7:2), and isobutyric acid (DC 2°6) were determined. The 
specific conductivities of these solvents are less than 1x 10-7. The 
molecular conductivities of solutions in these solvents decrease on 
dilution, and it is shown that the relationship Av"H/h=constant 
holds for all concentrations; in the case of dilute solutions where 
H =h (approx.) the expression becomes Av™=const., where A is the 
molecular conductivity, v the dilution, and m a constant, H the 
viscosity of the solution, and / that of the solvent. -In the cases 
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examined the value found for this expression is very constant. The 
authors’ expression is compared with a similar expression of Kraus 
and Bray (A., 1913, ii, 914), which is shown to reduce to the same 
form. J. F. 8. 


Calculation of the Electrical Conductivity in Very Dilute 
Aqueous Solutions. Svante Arruentius (Medd. K. Vet. Nobelinstitut, 
1913, 2, No. 42, 1—12).—The author discusses the question of the 
correction which must be applied to the conductivity values for 
dilute aqueous solutions in order to eliminate the influence of the 
solvent. On the assumption that the conductivity of the solvent 
is due to carbonic acid, it is shown that the methods usually 
adopted in the case of acids and salts are theoretically justified, 
provided that the acids are stronger than acetic acid, and that the 
salts in question are salts of strong acids. On the other hand, if 
the salts are salts of weak acids, the correction to be applied is 
less than that represented by the conductivity of the solvent. The 
theoretical correction depends, as a first approximation, on the 
value of k/c, where & is the ionisation-coefficient of the acid, and 
c is the concentration of the salt, and a table is given in which the 
correction is expressed in terms of the actual conductivity of the 
solvent, such numbers being recorded for a series of values of k/c. 

By reference to the conductivity measurements of Kohlrausch 
and Maltby for very dilute solutions of sodium chloride and sodium 
nitrate, it is shown that the variation of the conductivity at the 
highest dilutions is in agreement with the requirements of the 
mass law. For both salts, the ionisation-coefficient k=a?/(1—a)v is 
equal to 0°024, and the view is expressed that at sufficiently great 
dilutions the ionisation of all electrolytes is in accord with the 
law of mass action. H. M. D. 


Affinity Measurements in Aqueous Alcoholic Solutions. H. 
Evuter and K. Biompant (Arkiv. Kem. Min. Geol., 1913, 4, No. 40, 
1—8).—The authors have determined the affinity constants of 
phenol and guaiacol in 80% aqueous-alcoholic solution by measure- 
ments of the conductivities of solutions of their ammonium salts 
(compare Euler and Bolin, A., 1909, ii, 374; Hagglund, A., 1912, 
ii, 120, 910). The values are respectively 3°1x10-” and 
2°4 x 10-1, corresponding with the fact that the dihydroxybenzenes 
are very little more dissociated than phenol (Euler and Bolin, 
loc. cit.). 

The ratio of the dissociation constants of the compounds salicylic 
acid, acetic acid, p-nitrophenol, and phenol in water to that in 80% 
alcohol varies between 15 and 7 7; experiments with phosphoric acid 
indicated that its dissociation is affected in a similar way, probably 
to a greater extent, by alcohol. T. 8. P. 


Dissociation Constants of Organic Acids. James KENDALL 
(Medd. K. Vet. Nobelinstitut, 1913, 2, No. 38, 1—27).—A general 
formula for the ionisation of acids has been given in a previous 
paper (T., 1912, 101, 1275), and further measurements of tke 
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electrical conductivity of acids have been made in order to test 
the formula more completely. The acids previously examined have 
been investigated in more concentrated solutions, and measurements 
have also been made for salicylic acid and some of its derivatives. 

The results obtained afford further confirmation of the view that 
the ionisation constant is subjected to the influence of two disturb- 
ing factors, cne of which (the total concentration influence) causes 
the constant to diminish as the concentration increases, whilst the 
other (the ionic concentration influence) gives rise to an increase 
in the constant with increasing concentration. 

In the case of very dilute solutions of salicylic acid and its 
derivatives, it is found that the ionisation constant increases to a 
small extent with increasing dilution. This property is character- 
istic of dibasic acids, and it is supposed that the proximity of the 
carboxyl group to the phenolic group increases the strength of the 
latter to such an extent that the acid behaves as a weak dibasic 
acid. In agreement with this, it is found that salicylic acid and its 
derivatives cannot be titrated at all sharply with phenolphthalein 
as an indicator. 

The theoretical significance of the equation 

m?/(1—m)v=k+e(1—m)/m 
is not apparent, but the presence of the expression (1—m) as a 
factor on the right-hand side of the equation seems to point to 
the activity of the non-ionised acid as being the cause of the 
variation in the constant. 

It is also shown that the author’s equation may be regarded as 
a special form of the general equation put forward by Bray and 
Kraus (A., 1913, ii, 914). H. M. D. 


Piezochemical Studies. XII. The Influence of Pressure on 
Affinity. III. G. Timortev (Zeitsch. physikal, Chem., 1913, 86, 
113—128. Compare A., 1905, ii, 678; 1911, ii, 15).—The influence 
of pressure on the #.M.K. of the elements: 

' (a) Ag-AgCl-KCl 0°1N-HgCl-Hg ; 
(6) 7% Zn amalgam-35°03% ZnCl, solution—AgCl-Ag; (c) 7% Zn 
amalgam—65°59% ZnCl, solution—AgCl-Ag; (d) 7% Zn amal- 
gam—65°59 ZnCl, solution—HgCl-Hg has been determined over a 
range of pressure 1—1500 atmospheres and at 25°. The influence 
of pressure can be represented by the expression 

E, —Ey="(v,— 9), 

in which #, and £, represent the #.M.F. at pressures 7 and 
1 atmosphere respectively, and v, and v, the volumes of reacting 
substances before and after the change. J. F. 8. 


Calibration Tables for Copper-constantan and Platinum- 
platinrhodium Thermoelements. L. H. Apams (J. Amer. Chem. 
Soc., 1914, 36, 65—72).—Owing to the fact that thermo-elements are 
becoming more extensively used for measuring high temperatures, 
two tables have been constructed with the object of obviating 
trouble in converting micro-volts into degrees. Each table gives 
‘the temperature and temperature-difference for every 100 micro- 


+ aman, 
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volts, the cold junction being maintained at 0°. The table for each 
of the two elements is intended for use in conjunction with a 
deviation curve determined by calibration of the particular element 
with three or more of certain fixed points given at the foot of each 
table. E. G. 


Behaviour of Wehnelt Electrodes in Different Gases. Karu 
FreDENHAGEN (Physrkal. Zeitsch., 1914, 15, 19—27. Compare Gehrts, 
A., 1913, ii, 1005).—The influence of oxygen, nitrogen, and hydrogen 
on the efficiency of the Wehnelt cathode has been investigated by 
measurements at 945°, 1085°, and 1235°, and in a few cases at 
1340°. The results obtained are presented in the form of curves, 
which show the connexion between the current and the applied 
potential up to 200 volts. In all cases the current-potential curves 
were determined for different pressures of the gas present. 

These curves indicate that nitrogen diminishes the efficiency of 
the oxide electrode, but has little influence on the variation of the 
effect with temperature. In presence of oxygen, the efficiency of 
the electrode is found to be diminished to a very much greater 
extent, and at the same time the temperature-coefficient of the 
effect is reduced, especially at the higher oxygen pressures. In 
contrast with the pehedions of nitrogen and oxygen, hydrogen is 
found to increase the activity of the electrode, and in this case the 
current-potential curves for the different temperatures lie very close 
together. A few experiments have also been made with methane, 
coal-gas, and cyanogen. The two former behave like hydrogen, 
whilst cyanogen reduces the activity of the electrode to a much 
greater extent than oxygen. The change produced by the cyanogen 
in the oxide electrode is permanent, and the activity is not restored 
even when the electrode is strongly heated in an atmosphere of 
oxygen. It is supposed that the change is due to the formation of 
calcium cyanamide. 

The observations are interpreted in terms of the theory of the 
Wehnelt electrode, which has been put forward in a previous paper 
(Joc. cit.). H. M. 


[Blectrodes of the Third Type.] Frrepricn AverBacn (Zeitech. 
physikal. Chem., 1914, 86, 243—246).—A criticism of the methods 
employed by Spencer (A., 1913, ii, 596) in the calculation of the 
ionic solubility product Z=[Cu™*} toy for cupric iodate. It is 
shown that the agreement between the values obtained from 
different combinations of electrodes is determined by algebraic 
relationships. From Spencer’s data (compare also A., 1912, ii, 1129) 
the author finds Z=1°47x10-7. In view of the magnitude of the 
solubility of cupric iodate, it is not permissible to calculate this 
solubility directly from the ionic solubility product, H. M. D. 


A Scheme for the Dissociation of Ternary Electrolytes. 
Rup. WEGscHEIDER (Zeitsch. Hlektrochem., 1914, 20, 18).—Polemical 
against Drucker (A., 1913, ii, 1015). The author shows that 
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Drucker’s statements are too wide if he applies the generally 
adopted meaning to the word “ electrolyte,’ but if the term 
“electrolyte” is distinguished from the term “half-electrolyte” 
the conclusions arrived at by Drucker are tenable. J. F. 8. 


The Electrolytic Deposition of Alloys and their Metallo- 
graphical and Mechanical Investigation. I. Alloys of Nickel 
and Iron Deposited at the Ordinary Temperature. R. Kremann, 
©. Ta. Sucuy, and R. Maas (Monatsh., 1913, 34, 1757—18v9).—All 
the experiments were made using a current density of one ampere 
per sq. dem. at the cathode. 

Iron may be deposited from solutions of a ferric salt ope 
ferric ammonium sulphate), the current yield being 3°9%, if it is 
assumed that the Fe’’’-ions are directly deposited. If nickel 
sulphate (0°6-/ solution) is also present in solution, the current 
yield is increased, agreeing with the assumption that in the simul- 
taneous deposition of two metals which form solid solutions, the 
deposition of these metals is facilitated by the mutual depolarising 
effect of the metals. 

In all the following experiments the electrolyte consisted of a 
solution of ferrous and nickel sulphates in varying proportions. 
It was found that the ratio (R,) of nickel to iron in the alloy was 
considerably smaller than the ratio (R,) of the metals in the 
solution; also, R, gradually increased with R,. The character of 
the deposit depended on the nature of the cathode; with a carbon 
cathode the deposits were smooth and adherent, whilst with iron 
cathodes they were irregular and scaly; in all cases they were 
brittle, owing to occlusion of hydrogen. When a combined nickel— 
iron anode was used, chiefly iron went into solution. A slight 
alteration of the current density had scarcely any influence on the 
composition of the deposit. 

The addition of potassium oxalate to the electrolyte increased the 
ratio R,, in accordance with the fact that nickel forms more highly 
complex ions with oxalate-ions than does iron. 

Attempts to coat sheet iron with adherent deposits of an iron— 
nickel alloy from a neutral electrolyte were unsuccessful, owing 
to the formation of large quantities of a cathode sludge and to 
the fact that the expansions of sheet iron and the alloy deposited 
are different. The alloy was also very brittle because of its hydrogen 
content, and in different experiments carried out under the same 
conditions the composition of the alloy varied. The formation of 
the cathode sludge could be prevented by the addition of sulphuric 
acid to the electrolyte, but in solutions 0°2N with respect to the 
acid no deposition of metal took place. 

In the last series of experiments, citric acid was added to the 
electrolyte. It was found that the acid was used up during the 
electrolysis, and at the same time the alloy deposited contained 
carbon, which varied from 0°5 to 11%; the higher the concentra- 
tion of the citric acid the greater the carbon content of the alloy. 
With increase in value of the ratio R, the carbon content of the 
alloy increased to a maximum and then fell. When the concen- 
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tration of the citric acid was kept constant, the ratio R, increased 
with the ratio R,, although not in proportion. 

The addition of citric acid to the electrolyte almost completely 
did away with the formation of cathode sludge, and it was possible 
to deposit alloys 4—5 mm. in thickness on a carbon anode; the 
alloys were brittle. 

The metallographic investigation of the alloys deposited showed 
that they were analogous in structure to, and in some cases 
identical with, alloys prepared by thermal methods. In some cases 
structures similar to those occurring in meteorites were observed. 
A structure which was characteristic of the electrolytic alloys 
consisted of concentric layerings (sphzrolites). The cross-section 
of the deposits had a distinctly lamellar appearance, which only 
disappeared on heating to a white heat. 

The hardness of the various electrolytic alloys was measured by 
the sclerometric method. Both nickel and iron, when deposited 
from acid baths, are softer than when deposited from neutral baths. 
The alloys obtained from acid baths are harder than would corre- 
spond with the rule of mixtures. The authors are of the opinion 
that the hardness of the electrolytic deposit depends on the fineness 
of the structure, and not on the presence of hydrogen; the finer the 
structure the harder the alloy. T. 8. P. 


Magnetic Properties of the Alkali Metals in Combination. 
Paut Pascat (Compt. rend., 1914, 158, 37—39).—By measuring the 
molecular-coefficients of magnetisation of the haloid salts, and the 
nitrates, sulphates, and carbonates of the alkali metals, knowing 
the values of the part, contributed by the acidic ions, the author has 
calculated the atomic coefficients of magnetisation of these metals. 
The values obtained increase with increase in atomic weight. By 
plotting the logarithms of these coefficients against the atomic 
weights, he finds that the points for lithium, sodium, and potass- 
ium lie on a straight line, and for potassium, rubidium, and cesium 
on another straight line. Comparing these figures with those 
obtained for hydrogen and silver, hydrogen comes on the first line 
and silver on the second line. W. G. 


The Shape of Molecules. T. SvepBere (Arkiv Kem. Min. Geol., 
1913, 4, No. 39, 1—5).—It has been shown by Cotton and Mouton 
(compare A., 1913, ii, 4) that certain isotropic substances, for 
example, nitrobenzene, become doubly refracting in a strong 
magnetic field. This is probably due to incomplete orientation of 
the molecules, but hitherto it has not been possible to detect any 
variation of the electrical conductivity of such substances according 
as the conductivity is measured along or across the lines of magnetic 
force. Such a variation should occur if the molecules show 
geometrical dissymmetry, since the resistance to migration should 
vary with the orientation of the molecule. 

The author has found that such a variation takes place in the 
conductivity of anisaldazine. This substance forms an anisotropic 
liquid (liquid crystals) between 165° and 180°, and, in a magnetic 
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field, behaves as a strongly doubly refracting uniaxial crystal, the 
optical axis of which is parallel with the magnetic lines of force 
(compare Wartenberg, A.. 1911, ii, 952; Mauguin, A., 1912, ii, 
630). 

Stace the amount of ionisation, and consequently the conduc- 
tivity, of anisaldazine is very small, an electrometric method of 
measurement had to be used for determining the conductivity. 
The results showed: (1) that the conductivity in a magnetic field is 
smaller than the ordinary conductivity ; (2) that with the cell used 
the relative increase in resistance at right angles to the magnetic 
lines of force is about three times greater than parallel to the 
same; (3) that in a field of about 4500 Gauss the relative increase 
in resistance to the magnetic lines of force is of the order of 4%; 
(4) that the influence of the magnetic field is closely connected with 
the anisotropic condition of the anisaldazine, since it does not exist 
above 180° or below 165°. T. 8. P. 


Expansion of Mixtures of Carbon Disulphide and Acetone. 
J. Vectno y Varona (Anal, Fis. Quim., 1913, 11, 498—515).—The 
density af 0° and refractive index at 14°58° of acetone were found 
to be 0°81229 and 1°43528, and of carbon disulphide 1°29217 and 
163149 respectively. 

The coefficients of expansion of acetone and carbon disulphide 
were determined as 148°1 x 10-5 and 117°53 x 10-5 respectively. 

Mixture of these liquids is attended by expansion in contra- 
distinction to the usual rule, and similarly the thermal] expansion 
does not follow the rule of mixtures, possibly on account of the 
formation of molecular compounds. G. D. L. 


Convenient Method for Calibrating Thermometers by means 
of Floating Equilibrium. Tueopore W. Ricnarps and Joun W. 
Surpiey (/. Amer. Chem. Soc., 1914, 36, 1—10).—In an earlier paper 
(A., 1912, ii, 599) it was shown that the “ floating equilibrium ” of 
a suitable solid float is exceedingly sensitive, and that the “ floating 
equilibrium temperature ” is almost a linear function of the concen- 
trations. It was also shown that this method can be used to 
analyse solutions, and to calibrate thermometers. 

The present paper deals with the application of this process to 
the standardisation of thermometers, and experiments are described 
which consist in determining the temperatures at which different 
aqueous solutions of sodium sulphate attain exactly the density of 
a given float. By plotting the floating equilibrium temperatures 
against the percentage composition of the solutions, an almost 
linear curve is obtained, and it is pointed out that this curve, when 
once established, will serve for the calibration of any thermometer 
at any time. The method is also serviceable for determining the 
coefficients of expansion of liquids with known floats, or the coeffi- 
cients of expansion of floats with known liquids. E. G. 


Electrical Contact Vapour-pressure Thermoregulator. ALex. 
L. Feup (J. Amer. Chem. Soc., 1914, 36, 72—76).—A new form of 
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vapour-pressure thermoregulator is described, which is not affected 
by changes of atmospheric pressure. It consists essentially of an 
upright U-tube, closed at both ends. One side of the tube contains 
a volatile liquid, the b. p. of which is near the desired temperature 
of the bath. Above the liquid is its saturated vapour, with or 
without admixture of air or other gas. The pressure exerted by the 
vapour, or the vapour and gas, supports a column of mercury 
which makes and breaks an electrical contact on the other side of 
the U-tube. This contact is made in an atmosphere of dry carbon 
dioxide. 

This thermoregulator is light, easily adjustable, and has an 
observed sensitiveness of 0°01—0°005°. It is adapted for use in 
liquid baths, is not affected by agitation of the liquid, and rapidly 
adjusts itself to changes of temperature of the bath. The regulator 
is therefore particularly adapted for the accurate control of the 
temperature of an ordinary thermostat. E. G. 


Specific Heat. G. D. Oscoop (Zeitsch. Hlektrochem., 1914, 20, 
37).—A mathematical paper, in which the application of a curve, 
found in a thermodynamical investigation of the mass action 
equilibrium constant, is shown in connexion with a heat loss, as 
indicated from the magnetic hysteresis curves. J. F. S. 


Specific Heat of Solids. II. H. von Jiprner (Zeitsch. Hlektro- 
chem., 1914,20, 10—18. Compare A., 1913. ii, 921).—A mathematical 
paper, in which an expression is evolved by means of which the 
atomic heat of solid substances between the temperatures 7'=Bv' 
and 7'=0°3948v' can be calculated. An expression.of the form: 
l'> Bo’ _ ~ Bu /T : 
(Co) po By’ = 3Re-? 
is deduced for the mean atomic heat of solids between 7'= fv’ 
and higher temperatures. A series of tables are given by means of 
which the true and mean atomic heats and heat capacities between 
7’ =0°3948v' and any higher temperature may be calculated. It is 
shown that the heat capacity at temperatures below 7'=0°394£v’ 
is so small that it for most purposes may be neglected. J. F. 8. 


Specific Heat of Grey Tin and the Richarz Rule. ALBERT 
Wieann (Zeitsch. Hlektrochem., 1914, 20, 383—39).—The specific heat 
of the two forms of tin have been re-determined by the author, 
and it is shown that grey tin has a smaller value than white tin. 
This is in accord with the measurements of Bronsted (A., 1912, ii, 
897). The previous values for grey tin obtained by Wigand 
(A., 1907, ii, 70) are shown to be due to the presence of oxide. 
These results are discussed in connexion with the van’t Hoff- 
Thomsen rules and the Richarz rule, the latter of which states that 
in the case of allotropic substances the form with the higher specific 
heat has the smaller density. This rule is not followed in the 
case of tin. J. F. S. 


An Inversion Point for Liquid Carbon Dioxide in Regard to 
the Joule-Thomson Effect. Atrrep W. Porter (Proc. Roy. Soc., 
1914, [A], 89, 377—378).—According to the experiments of Jenkin and 
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Pye (A., 1913, ii, 753), the JouleThomson effect for liquid carbon 
dioxide shows a change in sign at —20° to —30°. Assuming that 
the change in pressure may be treated as a differential, it is shown 
that the inversion point must correspond with a minimum (or 
maximum) value of v/7', where v is the specific volume at T° 
(absolute). Three sets of experimental data, corresponding with a 
mean pressure of 500 pounds per square inch, concur in giving a 
minimum value of v/7 at about —24°, which agrees fairly closely 
with the result of direct observation. The result is of special 
interest, in that it implies that liquid carbon dioxide in this region 
behaves approximately like a perfect gas, its volume being nearly 
proportional to the absolute temperature. H. M. D. 


Latent Heat of Fusion of Ice. H. C. Dickinson, D. R. Harper, 
and N. 8. Osporne (Chem. Zenir., 1913, ii, 2025; from J. Franklin 
Inst., 1913, 176, 453—454).—The latent heat of fus‘on of ice has 
been determined (1) by allowing a mass of 100—200 grams to melt 
in a calorimeter, and (2) by measurement of the energy in form of 
an electric current necessary to fuse a mass of about 500 grams 
placed in a calorimeter. As mean of ninety-two experiments 
performed with a great variety of samples of ice, the number 
79°63 cal. per gram is found. H. W. 


Occurrence of an Upper Critical Point of Mixing at the 
Co-existence of Two Mixed Crystal Phases. A. Smirsand C. A. 
Losry pe Bruyn (Proc. K. Akad. Wetensch. Amst-rdam, 1913, 16, 
557-—564).—The freezing-point and melting-point curves for binary 
mixtures of potassium and sod‘um chlorides are continuous, and 
exhibit a minimum at about 664°. During the cooling of a solidified 
mixture of the two salts, changes occur, whereby the homogeneous 
isomorphous mixture is converted into two co-existing mixed crystal 
phases. These phases are identical in composition at 407°, but as 
the temperature falls, they diverge to an increasing extent until 
at the ordinary temperature the one consists of practically pure 
potassium chloride and the other of pure sodium chloride. This 
mixture affords, therefore, an instance of an upper critical mixing 

oint. 

F In order to ascertain whether the observed phenomena are due 
to the formation of a compound, experiments have been made with 
two mixtures containing respectively 20 and 60 mols. % of potassium 
chloride. The two mixtures were melted and allowed to cool, the 
rate of cooling between 370° and 340° being very slow. The mix- 
tures were then powdered, and agitated with a little water for two 
hours at 25°, the saturated solutions obtained being then analysed. 
The analyses show that the same solution was obtained for both 
solid mixtures, and from this the conclusion is drawn that the phe- 
nomena of mixing in the solid state are not due to the formation 
of a compound of the two salts. H. M. D. 


The Basicity of Acids. G. Wynousorr (Ann. Chim. Phys., 1913, 
[viii], 30, 633—634. Compare A., 1909, ii, 740)—A reply to 
<Cornec (compare A., 1913, ii, 840). W. G. 
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Properties of Liquids as Functions of the Critical Constants. 
James Kenpaut (Jedd. K. Vet. Nobelinstitut, 1913, 2, No. 29, 
1—28).—It is shown that the heat of vaporisation and the specific 
volume can be expressed as simple functions of the critical con- 
stants, and by reference to the experimental data of Young (A., 
1910, ii, 271) the validity of these relations is demonstrated for the 
ordinary range of temperatures. 

For the heat of vaporisation, the equation obtained is 

Q=k(T.—T)”, 

in which Q is the latent heat, 7 the temperature, 7’, the critical 
temperature, & a constant characteristic of the liquid under exam- 
ination, and nm a constant which has the same value, 0°386, for all 
normal liquids. By combination of this equation with Trouton’s 
rule, it assumes the form MQ =20°77(1-—7'/7.)", in which M is the 
molecular weight of the liquid. 

For the specific volume of liquids, the equation obtained is: 


Jd - 3de=k 7. - T)i, 
in which d is the density of the liquid at T°, d, the critical density, 
and k, a constant which depends on the nature of the liquid. The 
variation of the density of the saturated vapour with the tempera- 
ture is represented by a similar formula: 

fd. -YD=k,T, - 7}, 
in which D is the density of the saturated vapour at temperature 7’ 
and k, is a constant characteristic of the substance. 

The densities of liquids at absolute zero have been calculated 
from the first of these two equations, and it is found that the values 
obtained in this way are in good agreement with those found by 
Guldberg by extrapolation. The ratio of the density at absolute 
zero to that at the critical temperature is approximately the same 
for all normal liquids, with an average value of 3°75, which is 
identical with the value obtained by Guldberg. With the aid of 
this relation, d)/d,=3°75, the equation connecting the specific 
volume of the liquid with the temperature may be simplified, in 
which case it reduces to the form 2/d/d,—1=0°553(1—7/T.)t, and 
this equation is found to be approximately satisfied by all normal 
liquids. By combination of the above equations with that of Mills 
for the heat of vaporisation, the relation: 

Q=0°0431833P(V —v) + kyu(7.—T)t+ kop(T.—T)4 
is obtained, in which P is the vapour pressure, V the volume of 
1 gram of saturated vapour, v that of 1 gram of liquid, and p is a 
constant characteristic of the liquid. According to this, the 
equation Q=(7,— 7')°-*%6 is an interpolation formula, in which the 
exponent has a value intermediate to the values which are charac- 
teristic of the second and third terms of the previous equation. 
At low temperatures, this equation assumes the form: 
Q=RT/M + kyp(T.—T)t+ pJ/ da, 

In this equation the condition dQ,/dT =0 is satisfied if the relation- 
ship k,uM/3T,3=R holds. This is found to be the case for normal 
liquids. H. M. D. 
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Heat of Vaporisation of Associated Liquids. James KenpALL 
(Medd. K. Vet. Nobelinstitut, 1913, 2, No. 36, 1—14).—The formula 
for the heat of vaporisation of normal liquids, given in a previous 
paper (preceding abstract), has been applied to a number of 
associated liquids. In the case of normal liquids the value of m in 
the equation Q=4(7,—T7)" is equal to 0°386, but it is found that 
the exponent must have its value changed if a formula of this type 
is to afford values in agreement with those derived from experi- 
ment. 

If the heats of vaporisation of water, acetic acid, and methyl, 
ethyl and propyl alcohols are plotted against the temperature 
(7.—T), it is found that water approximates most nearly to the 
normal type, whilst acetic acid is the most abnormal. The alcohols 
occupy an intermediate position. An explanation of the difference 
in behaviour is put forward, in which the changes in molecular 
complexity on vaporisation and the accompanying heat changes are 
taken into consideration. H. M. D. 


New Relations between the Physical Properties of Liquids. 
Danret Tyrer (J. Physical Chem., 1913, 17, 717—736).—A large 
number of empirical relations have been found connecting the 
latent heat of vaporisation, surface tension, density, and other 
physical properties of liquid substances. From an examination of 
these relations by reference to the data for a number of chemically 
dissimilar substances, it appears that the three following equations 
are satisfied within the limits of experimental error. In these 
equations / is the internal heat of vaporisation, d; the density of the 
liquid, d, that of the saturated vapour, 7' the absolute temperature, 
T. the critical temperature, 7’, the boiling point, d, the density of 
the liquid at 7, y the surface tension, m the molecular weight, 
C, C’... constants which are independent of temperature, but vary 
with the nature of the liquid, &, k’... constants which are inde- 
pendent both of the temperature and the nature of the liquid. 
The three relations in question are: 

ml=C(T, —T')t/(d;t+d,*), 
yt=C'd,i(d,t —d,4), where C’ =kT7,*/mt . d,#), and 
yd,i/l(d,—d,)i=k!. The equation: 
(7.—T)d,/l(d,—d,) =C" =k" m/d,' 
holds equally well provided the temperature is not less than 60° 
below the critical temperature, and the relation 
ml =k!" /7T(T,—T) 
has a similar validity if the temperature is more than 80° removed 
from the critical temperature. The other relations given by the 
author are approximate in character, and the divergences met with 
when these are applied to actual data cannot be accounted for on 
the basis of experimental error. H. M. D. 


Relation between the Boiling Point and Composition of a 
Mixture of Ethyl Iodide and Ethyl Alcohol. Sarat Cranpra 
Jana and Jirenpra Nata Sen Gupta (J. Amer. Chem. Soc., 1914, 36, 
115—118).—A study has been made of the b. p.’s of mixtures of 
ethyl iodide and ethyl alcohol, and it has been found that these 
are much lower than the b. p. of either of the two components. A 
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mixture containing 26°69% of ethyl iodide has b. p. 70°2°. As 
the proportion of ethyl iodide is increased, the b. p. gradually falls 
until a minimum is reached with a mixture consisting of 87% of 
ethyl iodide and 13% of ethyl alcohol. This mixture distils at 61°2° 
as a homogeneous liquid. On further increasing the proportion of 
ethyl iodide, the b. p. rises again; when 97°63% of ethyl iodide is 
present, the b. p. is 64°0°. The results of the investigation are 
plotted as a curve. E. G. 


General Comparison of Vapour Pressures. J. M. Crarts 
(Compt. rend., 1913, 15'7, 1493—1405).—By means of the formula 
T —T'=(T" —T'")C, where T and 7" are the boiling points of any 
substance at pressures P and P’, and 7” and T’’’ are the boiling 
points of a standard substance at the same pressures, C being a 
constant, it is possible in most cases to calculate all other vapour 
pressures of a substance. In the case of hydrogen, chlorine, water, 
alcohols, and acids the formula needs to be modified to: 

T—T!=(T" —T!"\[C = c(t’ —t)], 
where c is another constant. 

The standard substance used is naphthalene, and a table is given 
showing the results for a considerable number of substances, and 
giving the values of C and c. The value of ¢/—¢ increases by unity 
from zero for each 20° difference between 7” and 7!’ for 
naphthalene. W. G. 


Chenard’s Tube for Fractionation by Adiabatic Condensa- 
tion. E. Hitpt (Bull. Soc. chim., 1914, [iv], 15, 37—41).—The 


apparatus is shown in the diagram. Partial condensation takes 
place in the spiral S, owing, according to the author, to the 
cooling of the vapour brought about by the work done in expand- 
ing against the external pressure. The liquid thus condensed is 
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returned by the tubes 0, 0’, O”, etc., to the tube Z, and hence 
to the flask. 

Using this apparatus, the first four fractions of 40 c.c. obtained 
in the distillation of 1500 c.c. of a 12°5% alcohol consisted of 91% 
alcohol. T. &. P. 


The Temperature of Sublimation. J. Joty (Phil. Mag., 1914, 
[vil 27,1—14. Compare A., 1913, ii, 556)—Further experiments 
ave been made to determine the approximate temperature at 
which sublimation occurs when different minerals are heated to a 
gradually increasing temperature in contact with air. The new 
observations have reference to minerals containing antimony, 
arsenic, sulphur, tellurium, bismuth, selenium, and lead, and it is 
shown that the temperature of sublimation may be utilised in the 
classification of the members of these different groups. H. M. D. 


Laboratory Apparatus for the Continuous Evaporation of 
Large Volumes of Liquid in a Vacuum. Wiuuiam A. Davis 
(J. Agric. Sci., 1913, 5, 434—436).—A simple apparatus is described 
with sketch, by means of which large volumes of alcoholic plant 
extracts, which are liable to froth, can be evaporated continuously, 
and the distillate recovered, if desired, in fractions. When once 
started, the distillation can be left to itself, except when the liquid 
in the flask has to be renewed. 

The apparatus consists of an ordinary distilling flask, the side- 
tube of which is bent upwards, and passes into a short, wide tube, 
which serves as a froth trap. The latter is connected with the top 
of an upright condenser, the lower end of which is fitted to a 
cylindrical funnel (with tap), which is connected below with a 
pump flask, and above with a large reservoir to ensure a steady 
vacuum. The vacuum is obtained by means of an ordinary water- 
pump, a safety valve (Hutchinson, A., 1911, ii, 933) being inserted 
between the pump and the apparatus. N. H. J. M. 


Heat of Formation of Hydrogen from Hydrogen Atoms. 
Irvine Lanemurr (Phil. Mag., 1914, [vi]. 2'7, 188—189. Compsre 
A., 1912, ii, 826).—Further measurements of the loss of heat from 
electrically-heated tungsten wires in hydrogen at pressures ranging 
from 1 to 760 mm. have shown that the value of 130,000 cal. for 
the heat of formation of hydrogen molecules from hydrogen atoms 
is much too large. The new experimental evidence indicates a 
value of 75,000 to 80,000 cal., which is much closer to the value 
calculated by Bohr from his theory of the constitution of atoms 
and molecules (A., 1913, ii, 689, 943, 1045). H. M. D. 


The Determination of Heat of Formation from Electro- 
motive Force [Measurements]. Luise Wourr (Zeitsch. Hlektrochem., 
1914, 20, 19—22).—The electromotive force and temperature- 
coefficients ot the E.M.F. have been measured for the cells: 
(1) AeA L | Pt, i) Hg| HgCl| nHCl| Cl| Pt, 

(3) Ag] AgCl| 


nHCl| HgCl] Hg, 
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and from the values obtained, the heat of formation of silver 
chloride and mercurous chloride and the heat of reaction of the 
change 2Ag+Hg,Cl,=2Hg+2AgCl have been calculated. The 
chlorine electrode was fed by chlorine largely mixed with air to 
reduce the secondary reactions. The heat of formation of silver 
chloride is found to be 30612 cal., Hg,Cl, 31827 cal., and the heat 
of the reaction between silver and calomel —2°1324 cal. A com- 
parative table is given of the corresponding values found by Halla, 
Thomsen, Brénsted, Korev, and Braune. J. F. S. 


The Heat of Formation of Some Compounds of Cupric 
Chloride with Ammonium Chloride. A. Bouzat and Eb. 
CHavuvenet (Compt. rend., 1914, 158, 40—42).—The authors have 
determined the hects of solution of anhydrous cupric ammonium 
chloride, CuCl,,2NH,Cl, and the hydrate with 2H,O, obtained in 
the blue or the green form. The anhydrous double chloride is best 
prepared by warming the hydrate in an atmosphere of hydrogen 
chloride and chlorine, or heating it at 100° in a current of dry 
chlorine. W. G. 


Thermochemical Studies of Diazo- and Azo-compounds. 
VI. Diazo-derivatives of the Three Nitroanilines. V. Svenro- 
sLavsKI (/. Russ. Phys. Chem. Soc., 1913, 45, 1789—1765. Compare 
A., 1910, ii, 691)—The heat of diazotisation of m-nitroaniline, 

NO,°C,H,°NH,(diss.) + HCl(diss.) + HNO,(diss.) = 

2H,O(liq.) + NO,*C,H,°N,Cl(diss.), 
in aqueous hydrochloric acid is +24°19 Cal., and in acetic acid 
+16°75 Cal. The heat of the reaction 

NO,°C,H,°N,Cl(diss.) + 2NaOH (diss.) = 

NO,°C,H,°N,"ONa(diss.) + NaCl(diss.) + H,O(liq.) 
has been measured in three ways: (1) starting from the anti-salt, 
+ 11°20 Cal. ; (2) starting from the amine, + 11°04 Cal. ; (3) starting 
from the diazonium chloride, +11°58 Cal. The agreement between 
these numbers, in conjunction with the fact that the last method 
excludes the possibility of the formation of traces of syn-diazo-salt, 
demonstrates that the action of sodium hydroxide, even in dilute 
solution, on m-nitrobenzenediazonium chloride consists in the 
quantitative isomerisation of the m-nitrobenzenediazonium into 
the anti-diazo-salt. 

Measurements of the amounts of heat developed in the coupling 
of m-nitrobenzenediazonium chloride with B-naphthol show that the — 
process proceeds quantitatively, independently of whether the 
B-naphthol or the diazonium salt is in excess, 

The value, + 18°89 Cal., previously given (A., 1910, ii, 691) for 
the heat of diazotisation of pnitroaniline is incorrect, owing to an 
error in the calculation of the amount of sodium hydroxide used in 
one of the control experiments. In aqueous solution the value for 
the reaction 

NO,°C,;H,*NH,,HCl(diss.) + HNO,(diss.) = 

NO,°C,H,°N,Cl(diss.) + 2H,O 
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is now found to be +19°722 Cal. in aqueous solution and + 18°36 
Cal. in acetic acid, or, allowing for the heat of solution of p-nitro- 
aniline in acetic acid, namely, —4°47 Cal. (loc. cit.), +13°89 Cal. 
The heat of the reaction 
NO,°C,H,°N,Cl(diss.) + 2NaOH(diss.) = 
NO,°C,H,N,*ONa(diss.) + NaCl(diss.) + H,O(liq.) 
is +13°77 Cal., or if the sodium hydroxide is taken in large excess, 
+14°724 Cal., so that the salt NO,°C,H,-N,-ONa undergoes hydro- 
lysis, but to an extent inconsiderable in comparison with that shown 
by salts of cis-diazo-compounds, The heat of the reaction 
NO,°C,H,°N,Cl(diss.) + NaOH (diss.) = 
NO,°C,H,*N,*OH(solid) + NaCl(diss.) 
is 6°513 Cal., and that of 
NO,°C,H,’ N,"OH(solid) + NaOH(diss.) = 
NO,°C,H,'N,"ONa(diss.) + H,O, 
+ 6°991 Cal.; the sum of these two values, + 13°50 Cal., agrees satis- 
factorily with the number given above, +13°77 Cal. Hence, the 
product, NO,°C,H,°N,°OH, precipitated by the action of the first 
molecule of sodium hydroxide does not undergo any subsequent 
profound change, but these results are insufficient to show that its 
NO,C,HyN 
N-OH’ 
since it might equally well be the nitrosoamine, NO,°C,H,-NH-NO. 
But, if it is assumed that the heat of solution of the precipitate 
differs little from that of the nitroaniline, 3°74 Cal., the heat of 
the reaction 
NO,°C,H,’N,°OH (diss.) + NaOH(diss.) = 
NO,°C,H,°N,"ONa(diss.) + H,O(liq.) 
will be 3°74+6°99=10°73 Cal.; and the heat of the same reaction 
taking place under such conditions that the compound undoubtedly 
has the structure of a trans-diazo-hydroxide, has already been 
determined to be +10°37 Cal. (loc. cit.). Comparison of the heats 
of solution of pnitrobenzenediazonium chloride in 12°7% hydro- 
chloric acid, — 1°363 Cal., and in water, —3°00 Cal., indicates hydro- 
lysis in the aqueous solution. The trans-salt, NO,°C,;H,-N,°ONa, 
after repeated crystallisation from 95% alcohol, contains 2H,O, and 
not 1H,O, as was stated by Schraube and Schmidt (A., 1894, i, 
237). Its transformation in 12°7% hydrochloric acid into 
diazonium salt, 
NO,°C,H,°N,"ONa(diss.) + 2HCl(diss.) = 
NO,°C,H,°N.Cl(diss.) + NaCl(diss.) + H,O(liq.), 
is accompanied by the development of 15°48 Cal., and from this the 
heat of the reaction 
NO,°C,H,°N,Cl(diss.) + 2NaOH (diss.) = 
NO,°C,H,*N,"ONa(diss.) + NaCl(diss.) + H,O(liq.) 
is +11°92 Cal. The difference between the latter number and that 
determined above, + 13°77 Cal., is owing to hydrolysis and decom- 
position of the trans-salt at the beginning of the reaction, to the 
unevenness of the process of isomerisation, and to the difficulty 
experienced in making use of concentrated hydrochloric acid as a 
calorimetric liquid; 13°77 Cal. is the more probable value, and 


structure is that of a trans-diazonium hydroxide, 
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13°63 Cal., instead of 15°48 Cal., for the reverse change. The heat 
effect of the reaction 

NO,°C,H,°N,Cl(diss.) + 8-C,,H,;-ONa(diss.) = 

NaCl(diss.) + NO.*C,H,°N.°C,)>H,*O H(solid) 
is +38°69 Cal., which should differ from 26°21 Cal., the heat 
developed by the same reaction in 95% acetic acid, by approximately 
the heat of neutralisation of acetic acid, namely, 13°30 Cal.; the 
actual difference is 12°48 Cal. 

With o-nitroaniline the following results were obtained : 

NO,-C,H,*-NH,,HCl(diss.) + HNO,(diss.) = 

NO,°C,H,° N,Cl(diss. ) + 2H,O(liq.) + 18°66 Cal., 
or, tn acetic acid, 

NO,°C,H,°NH,(solid) + HNO,(diss.) + HCl(diss.) = 

NO,°C, Hy’ N,Cl(diss.) + 2H,O(liq.) + 13°07 Cal. 
For the isomerisation of the diazonium salt into trans-diazo-salt by 
the action of excess of sodium hydroxide, the amount of heat 
developed, +13°78 Cal., agrees exactly with that found with the 
corresponding para-derivative. 

These results, in conjunction with some of those previously 
obtained, show that, for aniline, p-toluidine, a-naphthylamine, and 
m- and p-nitroanilines, the sum of the heats of diazotisation, isomer- 
isation into diazo-hydroxide, and coupling is constant, 48°44—49°35 
Cal. For o-toluidine, benzidine, and dianisidine, the heat of 
neutralisation by hydrochloric acid, necessary to the calculation, 
is unknown. Ze wee ee 


Thermochemical Studies of Diazo- and Azo-compounds. 
VII. Supplementary Data for Diazobenzenesulphonic Acid. 
V. Svenrosiavski and A. Manoszon (J. Ruse. Phys. Chem. Soc., 1913, 
45, 1765—1770).—The following reactions have been investigated : 
(1) Using excess of the nitrite, 

8O,H-C,H,-NH,(diss.) + NaNO,(diss.) = 

SO,Na°C,H,°N,"OH (diss. ) + H,O(liq.) + 16°20 Cal. 
Using excess of the sulphanilie acid, 


mSO,H-C,H,*NH,(diss.) + NaNO,(diss.) = 
SO,Na-C,H,-NH,(diss.) + CHS, (diss.) + 2H,O + 
(m —2)80,H-C,H,: NH, (diss ) +20°51 Cal., 


which gives 


SO,H-C,H,-NH,(diss.) + HNO,(diss.) = 
C iy (diss.) + 2H,0 + 20°31 Cal. 


The agreement of these results with those previously obtained 
(A., 1910, ii, 588) shows that the process proceeds quantitatively, 
independently of whether the nitrite or the sulphanilic acid is in 
excess, and that the process of diazotisation proceeds in one and the 
same ease” m~ both cases. 


(2) CH *(diss.) + NaOH (diss.) = 
SO,Na-C,H,-N.*OH(diss.) + 5°65 Cal., 
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and OH< i” (diss.) + 2NaOH (diss.) = 
? 


SO,Na’C,H,°N,"ONa(diss.) + H,O(liq.) + 10°15 Cal. ; 
hence SO,Na°C,H,°N,"OH(diss.) + NaOH(diss.) = 
SO,Na°C,H,’N,-ONa(diss.) + H,O(liq.) + 4°50 Cal. 
If a large excess of sodium hydroxide is used, the heat of formation 
of the pseudo-salt, SO,Na°C,H,-N,"ONa, is 6°18 Cal., the mean 
between this value and 4°50 Cal. approximating closely to the value 
5°46 Cal. previously given (loc. cit.). T. H. P. 


Simple Form of Micro-balance for Determining the Den- 
sities of Small Quantities of Gases. F. W. Aston (Proc. Roy. Soc., 
1914, [A], 89, 439—446).—A simple form of quartz micro-balance 
(compare Steele and Grant, A., 1909, ii, 876) is described, in which 
a small quartz bulb, of about 0°3 c.c. capacity, fused to the end 
of one arm is balanced by a fixed counterpoise, consisting of a 
piece of quartz rod, attached to the end of the other arm. With 
this arrangement the pressure necessary to bring the beam to zero 
affords a measure of the density of the gas in the balance case. 
This consists of a cell, about 3 mm. wide, made of thick glass plates, 
accommodation for the bulb being provided by an attached glass 
tube, which is closed by a glass plug pushed in as far as possible 
without actually touching the bulb itself. The case is connected 
by a short capillary tube to the gas-admission apparatus and pump 
through one stop-cock, and to the manometer through another. The 
total volume of the balance case, manometer, and tubes through 
which the gas is admitted is only a few c.c., so that the quantity 
of gas necessary for measurements at a pressure of about 100 mm. 
of mercury 1s only about 0°5 c.c. 

In making measurements with the micro-balance, the gas, of 
which the density is required, is admitted into the balance case 
and manometer, and the pressure is raised until the bulb rises and 
the knob at the extremity of the counterpoise appears on the field 
of a fixed reading microscope. The pressure is then carefully 
adjusted until the knob reaches some definite arbitrary zero, when 
the pressure is read off. The gas is now pumped out, and the 
operation repeated with a gas of known density. The ratio of the 
densities is then given by the inverse ratio of the pressures. The 
determination can be performed in a few minutes, with an accuracy 
of 0°1%. 

It is suggested that the instrument may conveniently be applied 
to the measurement of pressure in gases of known density. 

H. M. D. 


The Relationships between the Co-volume #6 and the 
Critical Constants. L. Gay (Compt. rend., 1914, 158, 34--36).— 
The author has determined the values of the ratios V./5 and R@/mb 
(compare A., 1913, ii, 1027) for a number of other substances, in- 
organic and organic, gaseous and liquid. 

For the ratio R@/xb, the inorganic substances give values con- 
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cordant with that already found, namely, 13°84 (loc. cit.). The 
alcohols, aniline, benzonitrile, and water, however, give results dif- 
fering somewhat widely, and this the author considers is due to 
their polymerisation. 

The ratio V./b, for which the value 3°65 had previously been 
obtained, needs to be increased to 3°95 for the difficultly liquefiable 
gases such as nitrogen and argon. The other substances give values 
closely approximating to 3°65. W. G. 


Piezometric Anulysis. Jean Timmermans (Bull. Acad. Roy. Belg., 
1913, 810—830).—A method of studying the changes which occur 
in condensed systems is described. This depends on the observation 
of the changes in volume which take place when the compressed 
system is allowed to return very slowly to the condition which it 
assumes under ordinary atmospheric pressure, the temperature 
being maintained constant during the process. If the pressure 
readings are plotted against time, piezometric curves are obtained, 
which are in many ways analogous to the well-known cooling curves 
of thermal analysis. 

The nature of the piezometric curves which are to be expected 
for the various types of changes which occur in one or two com- 
ponent systems is examined and discussed in detail. H. M. D. 


Viscosity of Binary Mixtures. James Kenpati (Medd. 
K. Vet. Nobelinst., 1913, 2, No. 25, 1—16).—It is shown that the 
viscosity of binary mixtures of non-associating, chemically indif- 
ferent liquids can be satisfactorily represented by the formula 
n=ny"r- "2 or logn=n,logn, + nglogno, in which y is the viscosity 
of the mixture, m, and n, the molar fractions of the two components 
in the mixture, and n, and np, the viscosities of these components. 

The formula has been applied to the observations of Thorpe and 
Rodger, Linebarger, Dunstan, and Getman, and it is found that 
the average percentage deviation between the calculated and ob- 
served viscosity is smaller than that afforded by any of the formule 
which have been previously put forward. 

In the case of dilute solutions, the viscosity » may be expressed 
in terms of that of the solvent », by the formula »=A*.m, in 
which A is a constant and 2 the molar concentration of the solute 
with reference to a fixed weight of solvent. This formula may be 
derived from the previous formula by assuming that one of the 
components of the mixture is present in large excess. It is shown 
that the viscosities of aqueous solutions of sucrose and carbamide 
and of benzene solutions of octyl hydrogen phthalates can be satis- 
factorily represented by the second formula over very considerable 
ranges of concentration. 

It should be noted that the above logarithmic formule only 
differ from those put forward by Arrhenius (A., 1888, 236) in the 
manner in which the composition of the binary mixture is expressed. 
H. M. D. 
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Viecosity of Calcium Chloride Solutions. Freperick Simeon 
(Phil. Mag., 1914, [vi], 2'7, 95—100).—The viscosity of a series of 
concentrated aqueous solutions of calcium chloride has been meas- 
ured at 15° and 20°. The liquid was made to pass at constant 
pressure through a horizontal tube, about 30 cm. long and 0°4 mm. 
in diameter. Curves are drawn connecting the viscosity with the 
concentration, and it is found that these curves are not in agree- 
ment with Tucker’s recent measurements (A., 1913, ii, 378) of the 
fluidity at 16°77°. The curve representing Tucker’s data intersects 
the author’s curve for 20° at a high concentration. H. M. D. 


Is Poiseuille’s Law Valid for Suspensions. M. Rornmann 
(Pfliiger’s Archiv, 1914, 155, 318—348).—A form of viscometer is 
described by means of which it is possible to make continuous 
measurements of the rate of flow of a liquid through a capillary 
tube when the driving pressure is increased at a steady rate. One 
end of the horizontal capillary is attached to a wider glass tube 
serving as reservoir, whilst the other end is connected to a 
second glass tube of uniform diameter and also perfectly cylindrical. 
The position of the liquid meniscus in this tube affords a measure 
of the volume of the liquid which has passed through the capillary. 
This position is recorded on a photographic film which moves with 
constant speed in a direction perpendicular to the capillary tube. 
In the case of a liquid which obeys Poiseuille’s law, the record 
obtained on the film for the movement of the liquid in the wider 
horizontal tube will be represented by a parabolic curve. This 
result was actually obtained in experiments with a mixture of 
glycerol and water. A parabolic curve was also obtained with 
frog’s blood and with dog’s blood (diluted with serum in the ratio 
1:10) when a capillary tube of a diameter equal to 4654 was em- 
ployed. In both these cases, quite different curves were obtained, 
however, when a tube of much smaller diameter (100) was used. 
The evaluation of these curves by a graphic method indicates that 
the viscosity diminishes as the pressure increases. The rate of 
diminution of the viscosity with increasing pressure is much greater 
in the case of the frog’s blood, which fact is doubtless connected 
with the much larger size of the corpuscles. In the matter of the 
number of the corpuscles, the two liquids were practically identical, 
the dilution of the dog’s blood with serum in the above-mentioned 
ratio being such as to make the liquids strictly comparable in this 
respect. 

The experiments indicate that Poiseuille’s law is not valid for 
liquid suspensions moving through narrow capillary tubes. For 
such liquids, the viscosity depends on the driving pressure, and also 
on the ratio of the diameter of the suspended particles to the 
diameter of the capillary. 

From an examination of the available observations relating to 
the circulation of blood in the living organism, the author arrives 
at the conclusion that this does not occur in accordance with the 
Poiseuille’s law. H. M. D. 
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The Laws of Absorption of Carbon Monoxide by Blood in 
vitro. Maurice Nicroux (Compt. rend., 1913, 157, 1425—1428. 
Compare A., 1913, ii, 1071; and Douglas, Haldane, and Haldane, 
A., 1912, i, 591).—The percentage of hemoglobin combined with 
carbon monoxide in blood placed in contact with a mixture of 
carbon monoxide and oxygen can be determined by the equation 
y=100z/2(1— K)+100K, where y is the percentage of hemoglobin 
combined with the carbon monoxide and z the percentage of carbon 
monoxide in the gaseous mixture, referred to their respective pres- 
sures in the mixture, and X is a constant. The author has verified 
this law in the case of pig’s blood and has obtained very concordant 
values for K on varying the values of « Hzmoglobin in blood, 
therefore, when in contact with mixtures of carbon monoxide and 
oxygen combines with the two gases in proportions defined by their 
respective pressures in the mixture, and regulated by the law of 
mass action. The same holds good if air is substituted for oxygen, 
it being necessary then to consider only the oxygen in the air. 

W. G. 


Adsorption from Solutions. A. M. Witutams (Medd. K. Vet. 
Nobelinstitut, 1913, 2, No. 27, 1—23).—Experiments have been made 
on the adsorption of acetic acid by blood charcoal from aqueous 
solutions and on the adsorption of acetic acid and water from the 
vapour in contact with acetic acid solutions of varying concen- 
tration. 

It is pointed out that both solute and solvent may be adsorbed, 
and when this occurs, the methods usually adopted for the measure- 
ment of the adsorption lead to erroneous conclusions, for neither 
the volume of the solution nor its mass can be regarded as constant. 
It is therefore suggested that the concentration of the solution 
should be referred to a constant weight of solvent. 

In cases where the adsorption equilibrium is the same, indepen- 
dently of whether adsorption takes place from solution or from the 
vapour phase in contact with it, it is shown that the amounts of 
solvent and solute adsorbed may be calculated. In terms of this 
double adsorption, it is possible to give a simple explanation of the 
phenomena of “negative” and “anomalous” adsorption. 

Observations at great dilutions seem to show that the value of 
nm in the exponential adsorption equation a=ke" becomes a whole 
number or a simple fraction. H. M. D. 


Utilisation of Diffusion Processes in the Preparation of 
Pure Substances. Jonn Jonnston (J. Amer. Chem. Soc., 1914, 36, 
16—19).—The formation of large particles of slightly soluble sub- 
stances can be secured by causing the separation of the substance 
- to proceed very slowly and by so selecting the temperature and 
composition of the medium as to have the substance as soluble as 
possible. The simplest way of carrying out such a process is to fill, 
with a suitable liquid, a large vessel at the opposite sides of which 
are placed two small evaporating dishes containing the solid sub- 
stances. The vessel is protected from violent fluctuations of tem- 
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perature in order to prevent the disturbing effect of convection. 
By this means, large hexagonal prisms of calcium hydroxide can 
be obtained from calcium chloride and sodium hydroxide at the 
ordinary temperature. Large crystals of barium sulphate have 
been obtained in a similar manner at 100°, which were practically 
free from the impurity occluded by this salt when precipitated in 
the usual way. 

Another method is described in which solutions of the interacting 
substances are placed in flasks provided with syphon tubes which 
dip into the main mass of liquid. Each solution is transferred 
very slowly, since air is only admitted into each flask through a 
second tube which is drawn out to a very fine capillary. 

The crystals obtained in this way are of great purity, and are, 
therefore, very suitable for the determination of physico-chemical 
constants. E. G. 


Molecular Complexes in Solutions and the Distribution of 
Certain Substances between Benzene and Water. F. Busanovié 
(Medd, K. Vet. Nobelinstitut, 1913, 2, No. 33, 1—29).—By means of 
measurements of the changes which occur in the freezing points of 
solutions of ethyl alcohol, acetic acid, and chloral hydrate in benz- 
ene when successive small quantities of water are added to the 
solutions, it has been found that each of these substances forms 
hydrates by combination with the added water. From these data 
and the molecular association of the three substances in anhydrous 
benzene solution, it has been found possible to deduce approxi- 
mately the composition of the hydrates. The calculations indicate 
that ethyl alcohol in the more dilute solutions forms the hydrate 
6EtOH,H,O, whilst in solutions which contain a larger proportion 
of alcohol, the hydrate 8EtOH,H,O appears to be formed. In the 
case of acetic acid and chloral hydrate, the complex molecules 
formed correspond with the formule 4CH,°CO,H,H,O and 

4CCl,-CH(OH),,H,O. 

The solubility of water in benzene solutions of the above three 
substances has also been determined. The results show that the 
increase in the solubility is proportional to the square of the quan- 
tity of ethyl alcohol associated with a definite quantity of benzene, 
whilst the increase of the solubility in the case of acetic acid and 
chloral hydrate solutions is proportional to the first power of the 
quantities of these substances. 

Other experiments have been made on the ratio of distribution 
of alcohol, acetic acid, and chloral hydrate between benzene and 
water. These show that all three substances form complex mole- 
cules in the benzene solution. H. M. D. 


Solubility of Crystals on Different Faces. J. Lesrun (Bull. 
Acad. Roy. Belg., 1913, 953—979).—A solution of sodium nitrate 
(containing 48°55 grams of salt per 100 c.c.) dissolved from the 
faces (1011), (0001), and (1210) of a crystal of sodium nitrate, 
11°8, 10°8, and 10°7 mg. per sq. cm. per minute respectively. A 
solution of magnesium sulphate (33°10 grams MgSO, per 100 c.c.) 
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dissolved from the faces (001), (010), (110), and (111) of a crystal 
of magnesium sulphate (MgSO,,7H,O), 3°7, 3°5, 3°5 and 3°7 mg. 
per sq. cm. per minute respectively. The amount of material in 
mg. per sq. cm. per day dissolved from different faces of a quartz 
crystal by hydrofluoric acid of concentration I (9°718 grams) and 
II (20°169 grams HF per 100 c.c. of solution) is as follows: 


1. II. 
Base (0001) ..........0. «+ escoseee 7°2 18°76 
Prism of second order (1120)... 1°15 4°37 
Prism of first order (1010) ...... 1°17 4°41 
Direct rhombohedron (1011) .... 0°97 3°7 
Fused quartz..............:cscsssess — 70°0 


Solubility Differences on Crystal Surfaces. A.Lpert RitTzeL 
(Zeitsch. physikal. Chem., 1913, 86, 106—108).—Polemical against 
Kuessner (A., 1913, ii, 932; compare also Ritzel, A., 1911, 
ii, 488). J. F.S. 


Modifications of the Form of Crystals of Some Substances 
Artificially Coloured during their Growth. Pavut GavuBeErtT 
(Compt. rend., 1913, 15'7, 1531—1533. Compare A., 1906, ii, 152, 
343; 1910, ii, 4; Mare, A., 1911, ii, 193, 258)—Colouring matters 
dissolved in aqueous solutions of various salts, from which crys- 
tallisation is proceeding, enter regularly into the crystals during 
the growth, not only modifying their ee but also causing the 
formation of macles. W.G 


Retger’s Rule as a Criterion of Isomorphism. W. Srorren- 
BEKER (Rec. trav. chim., 1913, 32, 210—-225).—A theoretical paper in 
which the various means of testing isomorphism are discussed. It 
is shown that there is nothing, or at most very little, in modern 
work which is incompatible with the view that the properties of 
isomorphous mixtures are a continuous linear function of the com- 
position; this is most markedly seen in the case of the specific 
volume of isomorphous mixtures. J. F.S. 


The Action of Hydroxyl Ions on Clays and Kaolins. II. 
Paut Rouuanp (Biochem. Zeitsch., 1913, 58, 202—204. Compare A., 
1912, ii, 1150; 1913, ii, 412).—-Very small hydroxyl ion concentra- 
tions have no influence on the sedimentation of kaolin emulsions. 
If the concentration is increased, the sedimentation effect is also 
increased up to a certain maximum point. Increase of the hydroxy] 
concentration above this point generally slowly diminishes the 
sedimentation. S. B. S. 


Equilibrium in Ternary Systems. X. F. A. H. ScHretne- 
MAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1913, 16, 540—552. 
Compare A., 1913, ii, 851; this vol., ii, 41).—A theoretical paper in 
which the author discusses the nature of the equilibria in ternary 
systems characterised by constancy of both temperature and pres- 
sure. H. M. D. 
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Equilibria in the System, Sulphuric Acid, Ammonium 
Sulphate, and Lithium Sulphate at 30°. G. C. A. van Dorp 
(Zeitsch. physikal. Chem., 1913, 86, 109—112. Compare Dorp, A., 
1910, ii, 698; and Schreinemakers and Cocheret, A., 1906, ii, 424; 
1907, ii, 23).—The equilibrium relations of the four-phase system 
water, sulphuric acid, ammonium sulphate, and lithium sulphate 
have been determined and the results plotted on a projected spatial 
co-ordinate system. The following hitherto unknown compounds 
were isolated: (NH,).SO,,3Li,SO,,4H,SO, ; 

2(NH,).80,2Li,SO,,4H,SO,; and ited Ht | 


Neutral Salt Action. Bonpan pr Szyszkowski (Medd. K. Vet. 
Nobelinstitut, 1913, 2, No. 41, 1—55. Compare A., 1907, ii, 238; 
1908, ii, 761; 1910, ii, 703)—The experiments described were 
carried out in order to determine the influence of strong electro- 
lytes on the affinity constants of weak acids. It is shown that this 
influence may be calculated from observations on the distribution 
of the acids between benzene and water containing varying amounts 
of a strong electrolyte. The acids used were benzoic and salicylic, 
with sodium chloride as the electrolyte, and the concentration of 
this was varied from 0°1 to 1¥. 

If the values of the affinity constants of the acid are plotted as a 
function of the sodium chloride concentration, the curve for benz- 
oic acid is found to rise from 6°0 x 10-5 in pure water to a maximum 
value of 82x10-5 at about 0°54. As the concentration of the 
sodium chloride is further increased, the affinity constant falls, and 
in 1¥-solution its value is only 4°1 x 10-5. 

In the case of salicylic acid, a similar type of curve is obtained, 
the affinity constant increasing from 1°02x10-° in water to a 
maximum value of about 1°65 x 10-8 in 0°25N-solution, then falling 
to 1:00 x 10-8 in 1¥-sodium chloride solution. 

The results obtained for a particular concentration of the strong 
electrolyte are independent of the concentration of the acid, and 
this fact affords strong support to the interpretation which is placed 
on the experimental data. In order to account for the maximum 
in the value of the affinity constant at a definite salt concentration, 
it is supposed that the ionisation of the acid is subjected to the 
influence of two opposite factors. On the one hand, the ions tend 
to increase the ionisation of the weak acid, whilst the undissociated 
salt molecules tend to reduce the ionisation. The maximum affinity 
constant can obviously be explained on the basis of this hypothesis, 
for the action of the ions will preponderate in the more dilute salt 
solutions, and that of the undissociated molecules will be the more 
important in more concentrated solutions. 

Measurements of the solubility of benzoic and salicylic acids in 
water containing variable amounts of sodium chloride have given 
results which support the above view. In this connexion, it may 
be noted that the solubility of salicylic acid in 0°1N-sodium chloride 
solution is somewhat greater than it is in pure water. 

The later portions of the paper are concerned with the explana- 
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tion of the deviations from the mass law which are exhibited by 
strong electrolytes, and the view is expressed that such deviations 
are merely due to effects comparable with that which has been 
examined by the author. When it is possible to apply the necessary 
correction for such neutral salt effects, it will probably be found 


that the mass law is applicable to the ionisation of all electrolytes. 
H. M. D. 


The Combustion of Gaseous Mixtures and the Velocities 
of Reaction. TarraneL (Compt. rend., 1914, 158, 42—45).— 
A mathematical discussion of results already published (compare 
A., 1913, ii, 1039). W. G. 


Influence of Hydrogen Ion and of Neutral Salts on 
Colour Changes and Reaction Velocities among Dyes of the 
Triphenylmethane Series. H. C. BrppLe (J. Amer. Chem. Soc., 
1914, 36, 84—104).—-It has been shown in an earlier paper (A., 
1913, ii, 312) that the action of an excess of an acid on a rosaniline 
dye or its carbinol base leads to an equilibrium between the coloured 
and the colourless forms which is largely dependent on the concen- 
tration of the hydrogen ions of the acid. 

A further study of this change has proved that the velocity of the 
reaction leading to this equilibrium is a function of the diminishing 
concentration of the H® ion. The rate of the reaction differs from 
that of the conversion of the cinchona alkaloids into their toxins 
(Biddle and Rosenstein, A., 1913, ii, 492) in being independent of 
the nature of the acid and being consequently a function of the 
molecular concentration of the acid. The velocity increases as the 
temperature rises, the rate of increase becoming greater with 
diminishing concentration of the H” ion. Neutral salts increase or 
decrease the rate of the reaction in presence of a weak acid in 
accordance with their effect in diminishing or increasing the degree 
of dissociation of such an acid. The neutral salt effect gives rise 
to a change of colour and a diminution of the velocity of the 
reaction corresponding precisely with the results produced by an 
increasing concentration of the H* ion. It has been found that, 
within certain limited ranges, the rate of reaction may be used as a 
dynamic method for determining the concentration of the H’ ion. 

E. G. 


Expression of the Velocities of Transformation of Physico- 
chemical Systems as a Function of the Affinity. R. Marcrin 
(Compt. rend., 1913, 15'7, 1419—1422. Compare A, 1911, ii, 27).— 
A mathematical discussion of such expressions in the case of dif- 
fusion, evaporation, sublimation, and solution, based on the hypo- 
thesis that a physico-chemical complex in process of transformation 
is constituted by two systems, which evolve in opposite senses; the 
progressive system increases in mass, whilst the regressive system 
diminishes. The observed velocity v is the resultant of the velocities 
of these systems. W. G. 
8—2 
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Reactions of Vibriolysins. Svanre Arruenius [with THorvALp 
Mapsen and Yutaka Texvucnt] (Medd. K. Vet. Nobelinstitut, 1913, 
2, No. 39, 1—39).— Experiments have been made to determine the 
nature of the processes which are involved in the absorption of 
vibriolysin by blood corpuscles, coagulated serum-albumin and 
animal charcoal, and also in its neutralisation by anti-vibriolysin. 

In the case of the blood corpuscles, the rate of absorption can be 
represented by the formula for a unimolecular reaction, an equi- 
librium condition being reached in which the concentration of the 
vibriolysin in the corpuscles is 286 times that in the surrounding 
solution. The ratio of distribution in the equilibrium condition 
has been found to remain constant when the concentration is varied 
in the ratio 1:25. The velocity of absorption increases very rapidly 
with the temperature, the velocity becoming 4°7 times as great for 
a rise of 10°. 

The dynamic experiments with charcoal show that vibriolysin is 
decomposed by this substance, and the data would appear to in- 
dicate that each particle of carbon is only capable of decomposing 
a definite quantity of the lysin per unit of time. In many respects, 
the change offers a close resemblance to reactions in which enzymes 
are involved. The influence of temperature on the change is 
relatively small], a rise of temperature of 10° increasing the velocity 
only in the ratio 1 :1°5. 

The neutralisation of vibriolysin by anti-vibriolysin takes place 
in accordance with the formula for a bimolecular reaction if the 
concentrations of the reacting substances are reckoned from the 
equilibrium condition. This behaviour is closely similar to that 
which has been observed in the neutralisation of tetanolysin. 

With regard to the absorption of the lysin in coagulated serum- 
albumin, it is found that the process leads to a condition of equi- 
librium, and that the rate of change is approximately in agreement 
with the bimolecular formula. The amount absorbed in the equi- 
librium condition is proportional to the square-root of the concen- 
tration of the surrounding solution, and it seems probable, therefore, 
that the phenomenon is one of absorption. It differs, therefore, 
completely from the changes which are involved in the absorption 
of vibriolysin by blood corpuscles and in the neutralisation by anti- 
vibriolysin. Although the decomposition of the lysin is the chief 
characteristic in the action of animal charcoal, it is possible that 
the decomposition is preceded by adsorption. H. M. D. 


The Influence of Foreign Substances on the Activity of 
Catalysts. III. Platinum as Hydrogen Carrier. C. Paat and 
E. Winpisca (Ber., 1913, 46, 4010—4016).—In continuation of 
previous experiments (compare A., 1913, ii, 1043), the catalytic 
behaviour of platinum deposited on various metal powders and 
insoluble compounds has been investigated ; the particular reaction 
used was the reduction of cotton-seed oil by hydrogen. 

The platinised metals were prepared by shaking the metal powder 
with an aqueous solution of chloroplatinic acid; in the case of 
magnesium an aqueous-alcoholic solution was used. The products 


at feet Oh 


GENERAL AND PHYSICAL CHEMISTRY. ii. 117 


were washed with water, alcohol, and ether, excepting platinised 
magnesium, where washing with water was omitted, and then dried 
in a vacuum. The amount of platinum deposited was 2°5% of the 
weight of the metal. The compounds were coated with 2°5% of 
platinum by suspending them in an alkaline solution of chloro- 
platinic acid and subsequent reduction with hydrazine. 
Only magnesium and nickel have no effect on the catalytic 
activity of the platinum; aluminium, cobalt, and bismuth diminish 
the activity very considerably, whilst iron, copper, zinc, silver, tin, 
and lead do away with it completely. Magnesium oxide and 
carbonate have no effect, whereas basic lead carbonate and basic 
bismuth nitrate make the platinum passive. T. S. P. 


Catalytic Esterification by the Wet Method. F. Boproux 
(Compt. rend., 1913, 15'7, 1428—1430).—A theoretical discussion of 
the nature of the action in the catalytic esterification of acids by 
means of inorganic acids (compare this vol., i, 10). The author 
suggests that an intermediate additive compound is formed by 
the organic and inorganic acids as follows: 


/OH 
R-CO,H + HX = R-COOH, 
Xx 
where HX represents an inorganic acid. W. G. 


Size and Constitution of the Atoms. ApotrF HEYDWEILLER 
(Ann. Physik, 1913, [iv], 42, 1273—1286. Compare A., 1913, ii, 
645, 919).—The diameters of molecules can be calculated from the 
mean free path in the gaseous condition, and also from the 
molecular refractivity. A comparison of the results obtained in 
the case of the monatomic inert gases shows that satisfactory agree- 
ment is obtained only in the case of xenon. With falling atomic 
weight, the divergence between the numbers increases, and in the 
case of helium the ratio of the values reaches 1°5:1. 

The values obtained for the diameters of the molecules of 
hydrogen and chlorine from viscosity data are respectively 2°176 
and 3°693x 10-8 cm. The diameters of the hydrogen and chlorine 
ions as deduced from refractivity data are 1°663 x 10-8 cm. and 
2°765 x 10-8 cm. respectively. The ratio of the numbers for 
hydrogen is 0°764, and for chlorine 0°749. On the assumption 
that the hydrogen (or chlorine) atoms fuse together to form a 
spherical molecule, the ratio of the atomic to the molecular 
diameter would be 0°794. If, on the other hand, the atoms remain 
isolated, the ratio of the atomic to the effective molecular diameter 
would be 0°774. Both these numbers are in fair agreement with 
the above ratios for hydrogen and chlorine, and afford support for 
the author’s view that atomic dimensions can be accurately calcu- 
lated from refractivity data. 

The constitution of the atom is discussed in reference to the 
author’s steric theory (Joc. cit.), and evidence is obtained which 
suggests that the number of electrons in the atom is about a 
hundred times as large as the steric number. According to this, 
the hydrogen atom would contain about 500 electrons. H. M. D. 
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Theory of the Hlectrical and Chemical Forces in the 
Atom. A. Byk (Ann. Physik, 1913, [iv], 42, 1417—1453).—A 
theoretical paper, in which the author discusses the constitution 
of the atom and the nature of the forces which come into play 
in atomic systems. The theory is applied in the calculation of 
molecular dimensions, values being obtained for the diameters of 
the molecules of the alkali metals, the halogens and compounds of 
carbon, sulphur, and chlorine, which are in accordance with those 
derived from experimental data. The heats of dissociation of 
chlorine, bromine, iodine, sulphur, and phosphorus are also deduced 
from a formula in which electro-magnetic data only are involved, 
the values obtained being in all cases in fair agreement with the 
thermal data recorded in the literature. 

A further conclusion to which the author’s theory leads is that 
the forces operating within the atom give rise to a definite atomic 
configuration in the case of the atoms of carbon compounds and 
complex inorganic compounds, but that such a condition of atomic 


equilibrium is not characteristic of the atoms of electrolytes. 
H. M. D. 


Calculations of Frequency and Certain Relations between 
Hlastic and Thermal Constants of Solid Elements. C. E. 
Birom (Ann. Physik, 1913, [iv], 42, 1397—1416).—The various 
formule which have been put forward for calculating the frequen- 
cies of atomic vibration are compared by reference to the values 
obtained for a large number of metals. The values are not in 
agreement, and it is not possible to decide which of the formule 
gives the best results. 

The formula comparison suggests that the quantities 1/X, 7,/V, 
R/3aV, and C,/3aV are proportional to one another, K being 
the compressibility, 7, the absolute melting temperature, V the 
atomic volume, FR the gas constant, C, the atomic heat at constant 
volume, and a the coefficient of linear expansion. If this propor- 
tionality is dssumed, a number of relations can be shown to hold 
between the elastic and thermal constants; these relations have 
been obtained previously, in some cases empirically and in others 
by theoretical deduction. 

The atomic frequencies show a periodic variation with the atomic 
weight, a relation which is not surprising in view of the periodic 
connexion between the elastic properties and the atomic weight, 
and of the fact that the atomic frequencies are closely related to 
the cohesive forces. 

Although the frequency formule are not in general applicable 
to compounds, certain relations which these formule suggest are 
to be found between the elastic and thermal properties in certain 
cases. For oxides of the type RO it is shown that there is a 
parallelism between the hardness and the atomic heat. H. M. D. 


Linking of Atoms, particularly those of Carbon. A. F. 
Houreman (Rec. trav. chim., 1913, 32, 175—183).—The author 
evolves a theory of the linking of atoms which combines some of 
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the views of Werner with those of Stark. Making use of Stark’s 
idea of valency electrons, it is shown how the linkings can move 
their relative positions on the surface of the atoms. The hypo- 
thesis is made use of to explain the Walden inversion, racemisation, 
and the Baeyer strain theory. It is shown that easy formation of 
double linkings cannot be directly explained on the present hypo 
thesis. The theory is examined in the case of other atoms; the 
positions of the valency electrons at opposite ends of a diameter 
of the oxygen atom are regarded as producing a strain in the 
carbonyl group, which explains the ease with which the carboxyl 
group enters into combination. The isomerism of oximes is 
explained if the quinquevalent character of nitrogen is admitted. 
The equilibrium positions of the valency electrons for elements of 
valencies one to six are deduced. J. F. 8. 


Mechanical Processes of Combination. Nartsanie. T. Bacon 
(J. Physical Chem., 1913, 17, 762—768).—A theoretical paper in 
which an attempt is made to explain certain reactions between 
gases and solids by the assumption that condensed layers of gas 
molecules are formed at the surface of the solid in consequence of 
the imperfect elasticity of the molecules. H. M. D. 


The Electron Theory and the Conception of Valence. P. 
DE Heen (Bull. Acad. Roy. Belg., 1913, 667—-679).—The author con- 
siders that the electron theory does not furnish any satisfactory 
explanation of the behaviour of elements of variable valency. 


H. M. D. 


Automatic Mercury Pump. G. P. Pamriz (J. Chim. Phus, 
1913, 11, 801—804).—A description of a mercury pump, the auto- 
matic action of which is maintained by the use of a water-pump. 
The reservoir into which the gases from the apparatus to be 
exhausted expand, and from which they are then expelled by the 
mercury, is relatively large, so that the rate of exhaustion is 
rapid. The pump contains an arrangement for collecting the 
exhausted gases for analysis. T. S. P. 


Simple Stirring Arrangement for Test-tubes. H. E. 
ScuaumBure (Chem. Zeit., 1913, 3'7, 1581).—A_ bulb, the diameter of 
which is about 1 mm. less than the internal diameter of a test- 
tube, is blown on the end of a piece of glass tubing. If this is 
immersed in the liquid in the test-tube and then moved rapidly 
up and down, taking care that the bulb does not come above the 
surface of the liquid, it acts as a very efficient stirrer. T. S. P. 


An Electric Vacuum Oven for High Temperatures. 
Jowannes Woxr and Ericn MUtuEr (Zeitsch. Elektrochem., 1914, 20, 
1—4).-—An electric oven is described, which, by the use of carbon 
resistance tubes, gives a temperature of 2850°. The energy con- 
sumption for this temperature is 15 kilowatts, a quantity about 
30% less than that consumed by other ovens of the same type. 
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The furnace is fitted with an arrangement for removing the 


experimental substance whilst it is at its highest temperature. 
J. F. 8. 


A Rapid Apparatus for Ether Extractions. J. J. L. Zwikker 
(Pharm. Weekblad, 1914, 51, 21—23)—A new simple form of ether- 
extraction apparatus, in which the extraction vessel is immersed 
in a condenser, the ether vapour is carried by a bent tube to the 
lower end of it, and the condensed ether rises through the liquid 
to be extracted, and passes through a sidetube back into the 
heating flask. A. J. W. 


A New Form of Extraction Apparatus and Reflux Con- 
denser. ProsopHa Cuunpra CaatropapHyay (J. Soc. Chem. Jnd., 
1913, 32, 1145—1146).—The extractor consists of an outer glass 
jacket and an inner glass tube (thimble) of smaller diameter. The 
latter is provided with a series of holes at the top and with some 
near the middle; there is also a very small hole at the bottom of 
the thimble to allow the liquid to drain away completely when the 
extraction is finished. There is no syphon tube, as in the Soxhlet 
apparatus. The substance to be extracted is placed directly into 
the thimble, or else in a fat-free paper thimble, which is then 
placed in the glass thimble. During the extraction the liquid 
overflows continuously through the holes near the middle of the 
thimble. 

In the reflux condenser the inner tube consists of a series of 
four bulbs with fiat spirals interposed between the second and 
third, and between the third and fourth bulbs. The advantage of 
this arrangement is that a central draught, which is a drawback, 
even with double surface condensers, is prevented. Tr. &. P. 


Experiments in Dyeing. A. W. Davison (J. Physical Chem., 
1913, 17, 737—-754).—The paper contains an account of a series 
of experiments on the dyeing of wool and cotton which were 
undertaken with the special object of collecting data which might 
be utilised in devising lecture experiments to illustrate the theory 
of dyeing. The experiments were made with basic and acid dyes, 
and the behaviour of these in alkaline, neutral, and acid solution 
was compared. Other observations have reference to the influence 
of the addition of sodium sulphate and the behaviour of lakes. 

H. M. D. 


Inorganic Chemistry. 


Preservation of Hydrogen Peroxide by means of Acet- 
anilide. A.M. Ciover (Amer. J. Pharm., 1913, 85, 538—545) —Tlhe 
investigation has been undertaken with the object of determining 
the justification for using acetanilide as a preservative for com- 
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mercial hydrogen peroxide solutions, since it has been claimed that 
the usual instability of the latter is due to the presence of certain 
impurities introduced in the course of manufacture and that, if 
these impurities could be eliminated, a stable product would result. 

The gradual decomposition of hydrogen peroxide solution in the 
presence of hydrochloric, sulphuric, phosphoric, or boric acid at 
different concentrations has been studied, whilst the effect of various 
salts (sodium chloride, potassium chloride, calcium chloride, sodium 
silicate, ferric chloride, and aluminium sulphate) alone and with 
acetanilide on solutions of hydrogen peroxide which have been made 
N /100 in hydrochloric, sulphuric, and phosphoric acids respectively, 
has been investigated. 

The author is led to the conclusion that pure hydrogen peroxide 
is a very unstable substance, and that its stability is greatly in- 
creased by the addition of small amounts of acid. Addition of salts 
of the alkali and alkaline-earth metals does not appear to have any 
marked effect. Of the acids used, phosphoric acid gave the best 
results at all concentrations, but the best preserved solution had 
lost nearly 30% in strength after seven months. In the presence of 
both acids and salts, the decomposition in those solutions containing 
acetanilide is only a small fraction of that in the corresponding 
solutions which do not contain the preservative. As to the mineral 
impurities, the salts of the alkali and alkaline-earth metals and all 
other salts used, except those of copper and iron, appear to have no 
influence whatever on the stability of the solutions when acetanilide 
is used. Traces of copper and iron have a very deteriorating effect, 
but this is prevented to a great extent by acetanilide. H. W. 


Ignition of a Glowing Splint of Wood in Oxygen Mix- 
tures. P, Anema (Chem. Weekblad, 1913, 10, 1056).—A mixture of 
air and oxygen containing 30% of the latter does not ignite a 
glowing splint of wood. A. J. W. 


Ignition of Glowing Match-Sticks and the Extinction of 
Their Flame in Mixtures of Oxygen and Nitrogen. W. P. 
JorissEN (Chem. Weekblad, 1913, 10, 1057. Compare preceding 
abstract).—The ignition limit is 28-29%, of oxygen by volume, and 
the extinction limit about 16% of oxygen by volume. A.J. W. 


A Third Form of Sulphur. III. A. H. W. ATEN (Zeitsch. 
physikal. Chem., 1913, 86, 1—35. Compare A.. 1913, ii, 580).—The 
third form of sulphur, 8,, has been further investigated. A method 
is devised by means of which the quantity of 8S, may be estimated 
in a mixture of 8,, 8, and 8,. The transformation of 8, into 8, 
is investigated, and it is shown that the change S, —> S, is, at 
first, very rapid, but the velocity quickly decreases and becomes 
extremely small when there is only a small quantity of 8, present. 
The relative quantities of S,, 8,, and 8, present in sulphur which 
has been heated to various temperatures are determined. The 
amount of 8, is at a maximum in sulphur which has been heated to 
180°, and at this point the amount present is 65%. The quantity 
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of S, increases as the temperature increases up to 445°, the greatest 
rate of increase being between 170° and 180°. 8, decreases as the 
temperature increases; at 180°, the composition is given by 
S, =6°5%, 8, =20°4%, and S,=73°1%. The influence of the cata- 
lysts, sulphur dioxide, ammonia, and iodine on the equilibria 
S, — 8, — 8, is studied, and it is shown that ammonia increases 
the transformation of Sx more than it does that of 8,. The change 
S,->8, takes place at the same rate in the presence of iodine as 
it does in the absence of iodine. The hard and soft varieties of 
S, are considered together with S,, and evidence advanced to show 
that 8, is, in all probability, contained in the soft variety of Sy, 
which is really a mixture of 8,, S,, and 8, containing very little S,. 
A number of properties of sulphur, for example, coefficient of ex- 
pansion, and viscosity are considered, and it is shown that the 
changes in these properties with temperature are more easily ex- 
plained when three modifications of sulphur are admitted than 
when two only are considered. A table of the composition of 
various forms of solid sulphur is given; in most cases, the quantity 
of S, is extremely small, but 8, is found in sulphur which has been 
melted, but not in that which has been crystallised. J. F. 8. 


The Change of Sulphites into Sulphates. Emme Sainiarp 
(Zeitsch. Ver. deut. Zuckerind., 1913, 1935—1943, Compare Titoff, A., 
1904, ii, 113; Lange, A., 1912, ii, 550)—The change of sulphites 
into sulphates is retarded in sucrose solutions, the amount of retard- 
ation being the greater the greater the concentration of the sucrose. 
Rise in temperature increases the velocity of change. 

Invert sugar has approximately the same effect as sucrose. Nitr- 
ogenous substances, for example, asparagine, aspartic acid, glutamic 
acid, and potassium lactate, also exert a retarding action, whilst 
sodium chloride has no effect. ae & F. 


Active Nitrogen. Ericn Trepr and Emi Domcke (Ber., 1913, 
46, 4095—4103).—-In a previous communication (A., 1913, ii, 210), 
Tiede has stated that, when pure nitrogen is used, the active modi- 
fication of Strutt cannot be obtained; this has been disputed by 
Koenig and Eléd (A., 1913, ii, 316) and by Strutt (A., 1913, ii, 316, 
696). The authors now give an account of experiments in support 
of the statement of Tiede. 

In the preliminary experiments, the apparatus was made com- 
pletely of glass, no rubber joints being used ; the various connexions 
were either fused together, or else cemented with marine glue. 
Taps were made tight with mercury, in order to prevent the use 
of any fat, and mercury vapour was prevented from diffusing into 
the apparatus by the interposition of vessels filled with gold leaf 
and cooled in liquid air. The nitrogen used was freed from oxygen 
by a combination of the copper method with that of Gehlhoff (A., 
1911, ii, 487), and moisture and carbon dioxide were removed by 
appropriate absorbents. All parts of the apparatus were freed 
from adsorbed gases by heating during exhaustion, Under these 
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conditions, when it was certain that all oxygen had been removed, 
the phenomena described by Strutt could not be observed. 

The final experiments were made with a smaller apparatus, com- 
pletely of glass, which contained, fused on to it, two glass tubes 
containing, respectively, barium azoimide and silver oxide, from 
the former of which pure nitrogen is readily obtained by heating at 
170°. After all parts of the apparatus had been freed from gas by 
repeated heating and exhausting, the barium azoimide being main- 
tained at 120°, it was filled with pure nitrogen from the azoimide. 
There were then no signs of Strutt’s phenomenon, but, if the silver 
oxide were heated in order to add oxygen to the contents of the 
apparatus, the characteristic glow was observed. The apparatus 
could then be cleaned from oxygen, filled with pure nitrogen, and 
again there would be no sign of Strutt’s phenomenon. 

The authors, therefore, conclude that the phenomena observed 
with so-called “active nitrogen” are due to traces of oxygen in 
the nitrogen. T. S. P. 


Oxidation of Nitrogen during Electric Discharge. Franz 
Fiscuer (Ber., 1913, 46, 4103).—The author maintains his opinion 
that the oxidation of nitrogen during electric discharges is pre- 
ceded by an activation of the oxygen (compare Fischer and Hene, 
A., 1913, ii, 132, 317). The views of Koenig and Eléd (A., 1913, 
ii, 1049) are invalidated by the recent communication of Tiede and 
Domcke (compare preceding abstract). a @& FF. 


Combustion of Air in the Voltaic Arc. A. GorsBov und V. 
Mirkevitscn (J. Russ. Phus. Chem. Soc.. 1913, 45, 1693—1697),— 
The authors criticise tlle manner in which the results of Saposhni- 
kov, Gudima, and Kutovski (A., 1913, ii, 950) are expressed, the 
hourly volumes of air passing through the furnace being referred 
to varying numbers of kilowatts, whereas the important point is, 
not the absolute volume of air traversing the furnace per unit of 
time, but a magnitude indicating the amount of energy applied 
to such volume of air. Calculation from the results given by the 
above authors shows good agreement with the formule elaborated 
by the present authors (A., 1913, ii, 950). T. H. P. 


Reduction of Hydronitric Acid [Azoimide]. II. Structures 
of the Trinitride Radicle. J. W. Turrentine (7. Amer. Chem. Soc., 
1914, 36, 23—35. Compare A., 1912, ii, 448)——Further evidence 
is adduced in favour of the formula H-N:N:N for azoimide (compare 
Turrentine and Moore, A., 1912, ii, 449). It is shown that Fischer’s 
interpretation of the reaction yielding diazobenzeneimide (A., 1878, 
305), on which is based the conception of the cyclic structure of the 
trinitride radicle, is erroneous. It is pointed out that this reaction 
is essentially an oxidation of hydrazine, and that Browne and 
Shetterly (A., 1907, ii, 863; 1908, ii, 373; 1909, ii, 233, 658), in 
their study of the oxidation of hydrazine, have failed to observe 
any reaction analogous to that proposed by Fischer. E. G. 
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The Intermediate Formation of Nitrogen Trioxide by the 
Action of Oxygen on Nitric Oxide. Behaviour of Nitrogen 
Trioxide towards Potassium Hydroxide. Gasrie, KLINGER 
(Zeitsch. angew. Chem., 1914, 2'7, 7—8).—-Both Raschig and Lunge 
have shown that a mixture of nitric oxide and nitrogen dioxide 
dissolves in concentrated sulphuric acid quantitatively, as if it were 
the compound N,Os, whereas sodium hydroxide dissolves only about 
85% of the mixture, relatively more of the dioxide dissolving than 
of nitric oxide. Raschig (A., 1905, ii, 700) gives an explanation 
of this which postulates the existence of the compound N,O, in 
the gaseous mixture, whereas Lunge (A., 1906, ii, 438) gives a 
different explanation, and denies the existence of nitrogen trioxide. 
The author points out that both explanations are unsatisfactory, 
and that it is probable that water is the disturbing factor when 
sodium hydroxide is used. Nitrogen trioxide would give nitrous 
acid with even traces of water, and this would be further oxidised 
to nitric acid by the excess of nitrogen trioxide, with evolution of 
nitric oxide, and thus cause the observed discrepancies. 

In support of this theory, it is found that dry nitrogen trioxide 
is quantitatively absorbed by dry potassium hydroxide (compare 
A., 1913, ii, 619). 

The question as to whether nitrogen trioxide is formed as an 
intermediate product when a mixture of nitric oxide and nitrogen 
dioxide is acted on by dry potassium hydroxide can be decided by 
measuring the ratio of the contraction which takes place to the 
volume of nitric oxide taken when a known mixture of nitric oxide 
with excess of oxygen is treated with the dry hydroxide. Experi- 
ments which were carried out agreed quantitatively with the inter- 
mediate formation of nitrogen trioxide, which was then absorbed 
by the potassium hydroxide, giving potassium nitrite. T.S. P. 


The Reaction of Metals and Alloys with Nitric Acid. 
J. H. Stanssre (J. Soc. Chem. Ind., 1913, 32, 1135—1136).—Nitric 
acid dissolves copper, silver, mercury, and bismuth much more 
rapidly when the metals remain at rest in the acid than when they 
are rapidly rotated or the acid is stirred, owing to the fact that, 
in the former case, nitrous acid accumulates in the neighbourhood 
of the metal (compare A., 1913, ii, 982). 

Similar results are obtained with alloys of copper and zinc, 
as long as they contain more than 48% of copper, the alloy dis- 
solving as a whole. Below this percentage of copper, the zinc 
either dissolves faster in proportion than the copper, or precipitates 
that metal from solution, with the result that more copper dissolves 
in the stirred solutions than in the solutions at rest. A neutral 
solution of copper nitrate has no corrosive action on alloys con- 
taining more than 80% of copper. z. & ¥. 


The Action of Carbonyl Chloride on Phosphates and 
Oxides. J. Rrean (Compt. rend., 1913, 15'7, 1432—1433. Compare 
A., 1883, 287).—A claim for priority over Barlot and Chauvenet 
(compare this vol., ii, 49). W. G. 
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Preparation of Solid Alkali Perborates from Boric Acid 
and Alkali Peroxides without the Use of Water as Solvent. 
CuemiscHe Faprik Retsnoiz (D.R.-P. 262144) —Boric acid is mixed 
with the amount of ice necessary for hydration and the alkali 
peroxide is added. Examples are given of the preparation of 
sodium perborates of the formule, Na,B,O;,2NaBO,;,10H,O, 
NaBO,,4H,O, and Na,B,0,,10H,O. J.C. C. 


Experimental Demonstration of the Variability of the 
Molecule and the Atom. P. ve Heen (Bull. Acad. roy. Relg.. 
1913, 680—694).—Observations are described which seem to show 
that the sensitiveness of silver chloride to light can be varied by 
the action of reagents, although the physical condition of the 
chloride remains constant. 

If the silver salt is triturated with a very concentrated solution 
of potassium hydroxide, washed with water, and boiled with nitric 
acid, it is found that the residuai silver chloride is very much more 
sensitive to light than the original silver salt. A similar effect is 
obtained if the silver chloride is spread in a thin layer over the 
surface of a platinum cathode, and subjected to the action of a 
current for several days. If, on the other hand, the silver salt is 
subjected to the action of the current at the surface of the anode, 
its photo-sensitiveness is found to diminish. In this case, the 
action is less rapid, and the current must be passed for, at least, 
ten days. 

In another series of experiments, a quantity of silver chloride 
was divided into three portions, one of which was subjected to the 
action of the current at the cathode, the second portion to the 
anodic action of the current, whilst the third was unacted on. 
The three portions of silver chloride were then reduced to metal, 
and the three samples of metallic silver re-converted into chloride 
by dissolving in nitric acid and precipitating with hydrochloric 
acid. The silver chloride obtained from the first sample of silver 
was found to be much less sensitive, and that from the second 
sample much more sensitive, to light than the chloride prepared 
from the third sample of silver. 

The above facts are supposed to show that the silver chloride 
molecule can be modified by suitable treatment, and that the dif- 
ferent forms of silver salt are to be regarded as derived from silver 
atoms which are not identical. In other words, the experiments 
afford evidence of transmutation of normal silver into its meta- 
elements. H. M. D. 


New Compounds of Nitrogen and Hydrogen with the 
Alkaline-earth Metals. F. W. Darert and R. MiKxiavuz (Monatsh, 
1913, $4, 1685—1712).—The calcium used by the authors in their 
experiments was obtained pure by distilling the commercial article 
in an apparatus similar to that used by Guntz in the preparation 
of strontium (A., 1910, ii, 1064); the strontium and barium were 
obtained by distilling a mixture of the respective oxides with the 
equivalent quantity of aluminium powder (compare Guntz, A., 
1906, ii, 669; 1910, ii, 1064). 
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The pure nitrides and hydrides of calcium, strontium, and barium 
are readily obtained by heating the respective metals in the pure 
gases. When the nitrides are heated in a current of hydrogen, 
compounds having the formule M”’,N,H, are formed (compare 
A., 1909, ii, 882), but only the calcium and strontium compounds 
could be obtained pure, since the barium compound, even at 
relatively low temperature, reacts with hydrogen in accordance 
with the equation, Ba,N,H, + H,=3BaH,+ Ng. 

When hydrogen is passed over heated barium nitride, or, more 
correctly, over the impure compound, Ba,;N,H,, ammonia is formed. 
The barium hydride which is thereby produced is readily trans- 
formed back to the nitride by the action of nitrogen, so that a 
process is given for the fixation of atmospheric nitrogen. 

When a mixture of equal volumes of hydrogen and nitrogen is 
passed over the heated alkaline-earth metals, or over their hydrides 
or nitrides, imides, M”NH, are produced, which, similarly to 
lithium imide (A., 1912, ii, 253), darken on exposure to the light. 
Calcium imide is most easily prepared, but it has not been obtained 

ure ; the formation of barium imide is incomplete. 

The following table, giving the temperatures at which reaction 
occurs with the various gases, shows that the tendency of the 
alkaline-earth metals to combine with nitrogen and hydrogen 
increases with the atomic weight, whilst the tendency of the nitrides 
to combine with hydrogen decreases with increase in atomic weight 
of the metal. 


N. H. H. 

a 300° Re 230° 

poe 380 215 a ipttivces 270 

OE cette 260 170 S| pe 300 
T. 8S. P 


Formation of Magnesium, Barium, and Strontium Com- 
pounds Analagous to Apatite and Wagnerite. Hans Winter 
(Diss., Leipzig, 1913, 1—46).—The phosphates and halogen salts were 
fused together in an electric oven and the equilibrium diagrams 
are given for several pairs. Barium chloride (m. p. 958°, D 3°789) 
is optically biaxial and positive, whilst barium fluoride (m. p. 
1289°), strontium chloride (m. p. 874°, D 3°054), and strontium 
fluoride (m. p. 1400°) are all cubic in crystallisation. These do 
not form mixed crystals, but the double salts, BaCl,,BaF, (m. p. 
1008°, D 5°931) and SrCl,,SrF, (m. p. 962°, D 4°616), both of 
which are tetragonal and optically negative. Magnesium fluoride 
and phosphate yield wagnerite, MgF,,Mg,P,0,, and only, doubt- 
fully a compound corresponding with apatite (magnesium-fluor- 
apatite). The barium and strontium compounds corresponding 
with wagnerite were not obtained, but the four apatites of 
the composition BaCl,,3Ba,P,0,, BaF,,3Ba,P,O,, SrCl,,3Sr,P,0., 
and SrF,,38r,P,0,; these were obtained in a crystallised condition, 


and their melting points, density, and refractive indices determined. 
L. J. 8. 
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Allotropy of Zinc. Ernst Conen and W. D. HELpERMAN 
(Proc. K. Akad. Wetensch. Amsterdam, 1913, 16, 565—568).—Experi- 
ments are described which show that zinc, which has been obtained 
by rapid cooling of the liquid metal, undergoes slow changes in 
respect of its density. The molten metal was poured into a 
cylinder of asbestos paper, cooled by a mixture of solid carbon 
dioxide and alcohol. The density of the solid was then found to be 
7°130 at 25°. After heating for a fortnight at 100°, in a solution 
of zine sulphate, the density was found to be only 7°102. These 
observations show that ordinary zinc is in a metastable condition, 
and that the modification which is formed at high temperatures 
changes only very slowly into that which is stable at the ordinary 
temperature. The stable form was probably obtained in an almost 
pure condition by Kahlbaum, Roth, and Siedler (A., = ii, a 
. M. D. 


Atomic Weight of Oadmium by the Investigation of 
Cadmium Chloride and Cadmium Bromide. Etron L. Quinn 
and Greorce A. Hurerr (J. Physical Chem., 1913, 17, 780—798).— 
Weighed quantities of the carefully purified chloride or bromide 
were converted into sulphate by evaporating solutions of the salts 
to dryness, after the addition of the calculated quantity of sulph- 
uric acid. The cadmium sulphate was then dissolved and subjected 
to electrolysis in an amalgamated platinum crucible which served 
as the cathode. As shown by previous experiments (Perdue and 
Hulett, A., 1911, ii, 433), this method can be applied very con- 
veniently in the case of metals, like cadmium, which are readily 
soluble in mercury, and sufficient evidence has already been obtained 
that the electrolytic method affords very exact results in the estima- 
tion of cadmium (compare also A., 1911, ii, 397). 

The results obtained with the chloride give for the atomic weight 
of cadmium, 112°32 +0°01, whilst the bromide results lead to the 
value, 112°26 +0°005. The mean of these is 112°29, which agrees 
very well with the value 112°30, obtained by Perdue and Hulett 
(loc. cit.) from the analysis of cadmium sulphate, and also with 
the results obtained by Laird and Hulett in their work on the 
cadmium coulometer (Trans. Amer. Electrochem. Soc., 1912, 22, 
385), which lead to the value 112°31. The authors consider that 
these observations show that the atomic weight of cadmium is 
nearer 112°3 than the value of 112°4, which is accepted as the most 
probable value, according to previous measurements. UH. M. D. 


Cadmium. Manver Veres (Compt. rend., 1914. 158, 39—40).— 
Using the methods of Lepierre and Lachaud (compare A., 1892, 
943, 1282) and Klobb (compare A., 1892, 941, 1399), the author 
has prepared a new double salt of cadmium sulphate and ammonium 
sulphate having the constitution 2CdSO,,(NH,),SO,. It is ob- 
tained in microscopic crystals, yellow when hot, white when cold. 
It is very hygroscopic and has D® 3°11. It is very soluble in water, 
and from its solution, on evaporation, crystals of 
CdS0,,(NH,),SO,,6H,O 
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are deposited. The salt, 2CdSO,,(NH,),SO,, is decomposed by 
warming with concentrated sulphuric acid at 100°, giving anhydrous 
cadmium sulphate in rhombic crystals. W.G 


Egyptian-Blue. A. P. Lauriz, W. F. P. McLinrocs, and F. D. 
Mies (Proc. Roy. Soc., 1914, A, 89, 418—429).—Experiments have 
been made to determine the nature and conditions of formation 
of Egyptian-blue. According to Fouqué (Bull. Soc. Mines, 12, 
36; Compt. rend., 1889, 108, 325), this substance is a crystalline 
double silicate of copper and calcium of the formula 

Ca0,CuO,48i0,. 

That the substance is really crystalline in character has been 
shown by the examination of a number of samples of real Egyptian- 
biue between crossed nicols. 

In order to ascertain the conditions under which the compound 
is formed, a mixture containing 36 grams of quartz sand, 4 of 
fusion mixture, 8°6 of copper carbonate, and 7°2 of calcium 
carbonate was heated for several hours in an electric resistance 
furnace at temperatures ranging from 760° to over 900°. These 
experiments show that the temperature should be kept between 
narrow limits (830—900°) if the blue compound is to be obtained. 
The mixture may, however, be heated to the temperature of the 
oxyhydrogen blow-pipe, provided that the mass is subsequently 
maintained for a considerable time at about 850°. If the tempera- 
ture is too high or too low, the product is an olive-green glass. 

Further experiments show that the formation of the blue com- 
pound is not dependent on the presence of sodium or potassium 
carbonate or other alkali salts, although if these are absent, the 
mass is so infusible that reaction takes place with great difficulty. 
On the other hand, if the amount of fusion mixture is increased 
very much above that corresponding with the mixture referred to 
above, the calcium copper silicate does not crystallise out of the 
mass, but remains in solution as a green glass. 

From analyses of Egyptian-blue prepared by the authors it 
appears that in presence of an alkali, a little of the copper and 
calcium is replaced by the alkali metals. Apart from this, the 
analyses are found to correspond with the formula CaO,CuO,4SiO,. 

H. M. D. 


Polymorphism of Mercuric Iodide. Mermnnarp HassE._BLatT 
(Zeitsch, physikal. Chem., 1913, 86, 61—64).—Polemical against Smits 
(A., 1910, ii, 400). J. F. S. 


Mercuric Oxide. Guy B. Taytor and Grorce A. Huterr (/. 
Physical Chem., 1913, 17, 755 —761).—Mercuric oxide was prepared 
by heating carefully purified mercury in an atmosphere of oxygen 
at about 420° and a pressure of 2—3 atmospheres. The apparatus 
was arranged so that fresh supplies of oxygen could be admitted 
from time to time. It was found possible to obtain from 10 to 
15 grams of the oxide in the course of an experiment, which lasted 
from five to seven days. The oxide was finally freed from all 
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traces of uncombined metal by heating to 400° in a rapid current 
ef oxygen at atmospheric pressure. 

The pure mercuric oxide obtained in this way was reduced to 
metal by heating with pure finely divided iron, the temperature 
being maintained at 275—300° for two to three hours and then at 
about 600° for twenty-four to thirty-six hours. During the last 
half-hour the protruding end of the tube was cooled in ice, and the 
globule of condensed mercury transferred to a porcelain crucible 
and weighed. 

Nine analyses of the oxide were made aecording to this method, 
the results agreeing exceedingly well with one another, and giving 
for the mean value of the percentage of mercury in the oxide 
92°6053+0°0008. This corresponds with an atomic-weight value for 
mercury of 200°37 +0°025. 

This value is considerably smaller than that recently obtained 
by Easley and Brann (A., 1909, ii, 1013; 1910, ii, 957; 1912, ii, 
257) from the analysis of mercuric chloride and bromide, namely, 
200°62. If the higher value is correct, the lower value might be 
explained by the presence of a small quantity of a higher oxide. 
The authors consider, however, that the discrepancy calls for a 
further investigation of the atomic weight of mercury. H. M. D. 


The Alloys of Cerium with Silicon and Bismuth. Rvupo.ir 
Voce. (Zeitsch. anorg. Chem., 1913, 84, 323—339).—The fact that 
cerium combines with lead and tin with development of heat, 
forming several compounds, indicates that it does not belong to 
the same chemical family of the fourth group. It is now found 
that it combines with silicon at high temperatures with great 
violence. It has not been found possible to prepare alloys con- 
taining more than 70% of cerium, as combination does not take 
place until 1400°, and the heat developed brings about the destruc- 
tion of the containing vessel, or, if carbon crucibles are used, there 
is a considerable production of cerium carbide, in which case the 
alloys rapidly disintegrate in air. Solid silicon floats on molten 
cerium, and at a sufficiently high temperature combines explo- 
sively. 

Between 0 and 70% Ce the freezing-point curve has two branches, 
intersecting at 1240° and 53% Ce. The eutectic times indicate that 
the maximum on the curve must be at 83% Ce, corresponding with 
a compound, CeSi, melting above 1500°. This compound forms 
yellow, rounded crystallites, and the eutectic has a distinct lamellar 
structure. Free silicon crystallises in needles, which are harder 
than the compound. The alloys are brittle, very stable in air, and 
are not pyrophoric. 

Cerium and bismuth combine with great development of heat. 
Porcelain tubes are rapidly corroded, but carbon tubes may be 
used, and the alloys are not seriously contaminated with carbide. 
The thermal effects are often small, and the micro-structure has 
been largely employed in determining the form of the diagram. 
The sections must be polished with wet alumina, but they oxidise 
very rapidly, and the polished surfaces cannot be preserved. 
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Four compounds are formed: BiCes, Bi,Ce,, BiCe, and Bi,Ce. 
The compound Bi,Ce, melts at 1630°, and appears as a maximum 
on the freezing-point curve. It crystallises in polygonal grains. 
BiCe, is formed at 1400°, and is softer than Bi,Ce,. It forms a 
eutectic with cerium at 757°. BiCe is formed at 1525° and Bi,Ce 
at 882°, whilst the second eutectic point practically coincides with 
the melting point of bismuth. 

All the alloys are more readily attacked by water than cerium. 
Between 25 and 75% Bi the action of water may even raise the 
alloys to incandescence. C. H. D. 


The Resolution of Ytterbium into its Elements. C. Aver 
von Wexspaca (Monatsh., 1913, 34, 1713—1728).—In the resolution 
of ytterbium into its elements (compare A., 1908, ii, 591) the 
fractionation proceeds at first very slowly, but after a large 
number (200) uf fractionations have been carried out there is a 
very marked increase in the rate of fractionation. This increase 
could be ascribed to the existence of an unknown element occurring 
between the elements aldebaranium and cassiopeium, but the 
spectroscopic examination afforded no definite evidence in this 
direction. The cause of the increased rate of fractionation is 
therefore, at present, inexplicable. 

The atomic weights of aldebaranium and cassiopeium have been 
determined by a new method. The respective hydrated sulphates, 
M,(SO,)3,8H,O, were dried in a platinum crucible in a vacuum 
desiccatog ; heating on a water-bath is not permissible in the case 
of cassiopeium sulphate. They were then dehydrated by careful 
heating, an excess of oxalic acid added, and the crucible two-thirds 
filled with water. The crucible and its contents were then heated 
on a water-bath to dissolve the excess of oxalic acid, after which 
the insoluble oxalates were collected, washed, and then converted 
into oxide. Any salt remaining in the mother liquor and washings 
was precipitated by making use of the fact that the ammonium 
oxalates of these metals are insoluble in a saturated solution of 
ammonium hydrogen oxalate, and allowed for. The results gave 
Cp=175°00, Ad=173°00. T. &. P. 


The Perchlorates of Aluminium, Chromium, and Mag- 
nesium. R. F. WerInLAND and Fr. EnsGrasBer (Zeitsch. anorg. Chem., 
1913, 84, 368—372).—Aluminium perchlorate, [Al(H,O),|(ClO,),. is a 
derivative of the hexa-aquo-base, and thus completely resembles the 
ferric compound (this vol., ii, 132). Its solution yields with sodium 
perchlorate a crystalline sodiwm aluminotetraperchlorate, 

[Al(C10,),|Na,12H,0, 
which loses 6H,O over sulphuric acid. 

Chromium yields two perchlorates of the hexa-aquo-base, 
[Cr(H,0),|C1O,), and [Cr(H.,O),1(ClO,).,3H.O, but no sodium 
chromiperchlorate. Both of these salts are bluish-green. 

Magnesium perchlorate, [Mg(H,O),|(ClO,)., is also a hexa-aquo- 
salt. C. H. D. 
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The Critical Ranges of Pure Iron. H. U. H. Cagpenrer (J. 
Iron Steel Inst., 1913, i, 315 —326).—Electrolytic iron sheet, contain- 
ing 99°967% of iron, gives cooling curves which are consistent with 
the view that the critical point Ar, is merely the retarded termina- 
tion of Ars. The point Ac, is only faintly marked on the heating 
curves when dissolved gas has been removed. The results support 
the view of Benedicks (A., 1913, ii, 599) that B-iron is a solid 
solution of y-iron in a-iron (compare Miiller, A., 1909, ii, 485; 
Burgess and Crowe, A., 1913, ii, 711). C. H. D. 


The Tenacity, Deformation, and Fracture of Soft Steel at 
High Temperatures. Water Rosennain and J. C. W. Humrrey 
(J. Lron Steel Inst., 1913, i, 219—271. Compare A., 1910, ii, 128).— 
Tensile tests with strips of soft steel in a very high vacuum indicate 
that the tenacity falls rapidly with increasing temperature from 
600° to 730°; there is then a break in the curve, and the tenacity 
passes through a minimum between 800° and 900°, an entirely 
distinct curve, starting from a relatively high tenacity at 900° and 
then falling gradually, representing the y-phase. The first break 
is considered to represent the a—» 8 change. The influence of size 
of crystal grain and rate of loading on the results has also been 
determined, and the results are regarded as supporting the 
“amorphous cement’”’ theory of the constitution of metals (Rosen- 
hain and Ewen, A., 1913, ii, 119). C. H. D. 


Influence of Sulphur on the Stability of Iron Carbide in 
the Presence of Silicon. W. H. Hatriextp (J. /ron Steel Inst., 
1913, i, 139—156).—Sulphur increases the stability of iron carbide 
(cementite) at high temperatures, entering in small quantity into 
the carbide. The influence of sulphur is not purely mechanical, 
through the formation of sulphide films. Its influence in cast iron 
is neutralised by the presence of manganese, which forms an 
insoluble sulphide, and of silicon, possibly owing to the formation 
of a silicon sulphide, although such a compound was not actually 
isolated. C. H. D. 


The Rusting of Iron in Water. W. A. Brapsury (Chem. News, 
1913, 108, 307—308).—Two flasks were filled with well-boiled 
Manchester tap-water, some coils of bright iron binding wire added, 
and the flasks securely corked. No rusting took place, whereas 
rusting readily occurred in unboiled tap-water. 

If rusting takes place according to the equation : 

Fe + 2H,CO;= Fe(HCO,),. + Ho, 
the ferrous hydrogen carbonate then being oxidised by oxygen 
present, hydrogen should be evolved. It was found, however, that 
no hydrogen was liberated when rusting took place in ordinary 
tap-water. This could be accounted for by the nascent hydrogen 
liberated being oxidised by the oxygen present in the water, or 
else by the hydrogen remaining dissolved in the water. This was 
tested by using water into which carbon dioxide had been passed 
for fifteen minutes. At first no hydrogen was evolved; the iron 
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remained quite bright, but ferrous iron was present in solution. 
After some days hydrogen was evolved, but the iron remained quite 
bright. Apparently no hydrogen was evolved until all the oxygen 
present in the water had been reduced; owing to the removal of 
this oxygen no rust could form, although a large quantity of iron 
was present in solution as ferrous bicarbonate. 

These experiments confirm the view that rusting is due to 
dissolved oxygen and carbonic acid present in the water. 

Contrary to what is usually supposed to be the case, magnesium 
chloride was found not to have a deleterious effect on iron. 


T. 8. P. 


New Method for the Preparation of Colloidal Ferric 
Hydroxide. TxHropore Uonen (J. Amer. Chem. Soc., 1914,. 36, 
19—23).—Experiments are described which show that a colloidal 
solution of ferric hydroxide can be obtained by the hydrolysis of 
a ferric nitrate solution which takes place in a nitric acid solution 
containing copper; for example, if 3 grams of iron filings, contain- 
ing copper as an impurity, are added to 10 c.c. of concentrated 
nitric acid and the solution is diluted, filtered, and dialysed, a 
deep red liquid is obtained, from which, on treatment with a little 
sulphuric acid or with the electric current, ferric hydroxide 
separates. A similar solution can be prepared by boiling a solution 
of ferric nitrate with copper filings or with zine dust. E. G. 


Ferrous Sulphate and Its Hydrates. R. pe Forcranp (Compt. 
rend., 1914, 158, 20—23).—A study of the hepta-, tetra-, and mono- 
hydrates of ferrous sulphate and the anhydrous salt. The hepta- 
hydrate can be obtained perfectly pure and dry, by powdering an 
ordinary sample, and repeatedly pressing it between folds of filter- 
paper. The product thus obtained is quite stable in air at 15°. It 
neither oxidises, effloresces, nor deliquesces. It has heat of solution 
—4°323 Cal. at 13°5°. The tetrahydrate has heat of solution 
+1°599 Cal. at 13°5°, the monohydrate +7°538 Cal. at 13°5°, and 
the anhydrous salt +14°901 Cal. at +13°5°. From these results, 
the author calculates for the monohydrate a b. p., 300°, for the 
tetrahydrate, b. p. 118°5°, and for the heptahydrate, 118°3°. 

W. G. 


Salts of Ferri-phosphoric, -sulphuric, and _ -perchloric 
Acids. R. F. Werntanp and Fr. Ensoraser (Zeitsch. anorg. Chem., 
1913, 84, 340—367)—An ammonium ferriphosphate has been 
obtained by Cohen (A., 1907, ii, 552), and there is other evidence 
of a series of complex salts. Either ferric hydroxide or ferric 
chloride is mixed with an excess of phosphoric acid, and the complex 
alkali salts may then be obtained by the addition of alkali hydr- 
oxide, phosphate, or chloride. Definite proportions must be used, 
and the solutions must be heated for at least twenty-four hours, 
otherwise the products, although well crystallised, are not homo- 
geneous. 

Sodium ferridiphosphate, [Fe(PO,),.JH.Na,H,O, is obtained in 
pale pink crystals by heating a solution of ferric hydroxide in 
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phosphoric acid with sodium hydroxide (Fe: P:Na=1:24:8) for 
three days on the water-bath. After six months at the ordinary 
temperature, it is obtained with 3H,O. The corresponding am- 
monium salt, [Fe(PO,).]H.*NH,, consists of pale pink, microscopic, 
hexagonal crystals. By using less ammonia, an acid ammonium 
salt, Fe(PO,).H,,NH,,7H,0, may be prepared in light red, micro- 
scopic crystals. The pyridinium salt, [Fe(PO,), H,,C,NH,, is 
white. 

Sodium ferritriphosphate, |Fe(PO,);]H;Na,H,0, is obtained when 
sodium phosphate or chloride is added to the solution of ferric 
phosphate instead of sodium hydroxide. Thus, a mixture in the 
proportions (Fe: P:NaCl=1:6:4) yields the salt after heating for 
twenty-four hours on the water-bath. It is a very pale red, crys- 
talline powder. A mixed ammonium ferri-di- and _tri-phosphate, 
3[Fe(PO,).]H;,[Fe(PO,);]H,,1‘5NH;,10H,O, crystallises in the 
course of six months. With a large excess of ammonium chloride 
and a deficiency of phosphoric acid, an entirely different salt, of 
unknown constitution, is obtained as a greenish-yellow, microcrys- 
talline powder. It has the empirical composition 

2FePO,,NH,,4H,0. 

All of these compounds are very sparingly soluble in water. It 
has not been found possible to prepare corresponding potassium 
salts. 

Ferric phosphate, prepared by heating molecular proportions of 
ferric chloride or acetate with phosphoric acid for two days on the 
water-bath, is a pink, microcrystalline powder, and may be regarded 
as ferric ferridiphosphate, [Fe(PO,).|Fe,5H,O. It is very sparingly 
soluble in water and dilute acids, whilst the phosphates of variable 
composition, obtained by precipitating ferric solutions with alkali 
phosphates, dissolve readily in dilute acids. 

Ammonium ferridisul phate, [Fe(SO,).|NH,, obtained on heating 
a solution of ferric ammonium alum with sulphuric acid for twenty- 
four hours, is a white, microcrystalline powder, sparingly soluble 
in water, and depositing ferric hydroxide rapidly on heating. The 
potassium salt, [Fe(SO,).]K,H,O, and the pyridinium salt, 

[Fe(SO,).]H,C;NH,,2H,0, 
have similar properties. 

Trisodium ferritrisulphate, [Fe(SO,)3|Na3,3H,O, is a white, crys- 
talline salt, as is the previously known ferridisulphuric acid, 
[Fe(SO,). 1H, 4H,0. 

Sodium ferritetraperchlorate, [Fe(Cl0,),JNa,6H,O, forms large, 
pink, hygroscopic crystals. Ferric perchlorate, Fe(ClO,),6H,O, 
is to be regarded as a hexa-aquo-salt, [Fe(HsO)a}(C1O.)s. 


Rinmann’s Green. Arvip Hepvatt (Arkiv. Kem. Min. Geoll., 
1913, 5, No. 6, 1—27).—The author’s further investigations (com- 
pare A., 1912, ii, 846) show that Rinmann’s green is not a definite 
substance, but rather a series of solid solutions of the components 
zinc oxide and cobalt oxide, since its composition may vary con- 
siderably. The series of mixed crystals is isodimorphic, since zinc 


ii. 134 ABSTRACTS OF CHEMICAL PAPERS. 


oxide is hexagonal, and cobalt oxide generally regular, although in 
one case the latter oxide has probably been obtained in hexagonal 
crystals. T. 8. P. 


Chromic Oxide Jellies. E. H. Bunce and L. 8S. Fincn (J. 
Physical Chem., 1913, 1'7, 769—779) —Experiments have been made 
to determine the conditions of formation of chromic oxide jellies. 
If a sufficient amount of sodium acetate is added to a solution of 
chromic sulphate or chloride, the subsequent addition of a suitable 
amount of alkali metal hydroxide or ammonia causes gelatinisa- 
tion. The chromic oxide jelly is violet, if prepared by the addition 
of ammonia or of a slight excess of alkali metal hydroxide. If this 
is added in larger quantity, the jelly is green in colour. The con- 
centrations of the chromic salt and sodium acetate may be varied 
within fairly wide limits, without interfering with the formation 
of the jelly. 

If, after the addition of sodium acetate, the solution is heated, 
the time required for gelatinisation is found to diminish appreciably. 
Apart from this, prolonged heating of the solution has no effect on 
the subsequent gelatinisation, provided acetic acid is not driven 
off during the process. Chromic oxide jellies dissolve in hydro- 
chloric acid, but are re-formed when the solution is neutralised, if 
sufficient sodium acetate is present. The addition of sodium or 
potassium chloride has no appreciable influence on the gelatinisa- 
tion, but this is prevented by the freezing or stirring of the 
solutions. 

Chromic oxide jellies can also be obtained by adding sodium or 
potassium hydroxide to a solution of chrome alum, but not by the 
addition of ammonia. The addition of sodium acetate to the 
chrome alum solution appears to be without influence on the result. 
Although jellies are obtained by the addition of potassium hydr- 
oxide to solutions of chromic acetate and chrome alum, this is not 
the case when the alkali is added to solutions of chromic nitrate, 
chloride, or sulphate. 

The acetate method of preparing jellies gives no result in the 
case of salts of manganese, aluminium, copper, and cadmium. 


H. M. D. 


Chromic Silicofluoride. Its Transformations. Fluopenta- 
aquochromic Silicofluoride. A. Recoura (Compt. rend., 1913, 
157, 1525—1528. Compare A., 1913, ii, 603).—In explanation of 
the fact that the normal ferric silicofluoride is decomposed, as 
formed, giving the compound Fe,F,,2SiF,, the author expresses the 
view that ferric fluoride itself is really a complex to be represented 
by (Fe,F,)F,, and thus the double compound prepared is a true 
silicofluoride, (Fe,F,)(SiF,).. In support of this he shows that 
the latter compound reacts with potassium chloride to give potass- 
ium silicofluoride, and a compound, (Fe.F,)Cl,, in which the fluorine 
is masked. 

In the case of chromium, the silicofluoride, Cr,F,(SiF,)s, is 
obtained in solution, although it is not possible to isolate it, as the 
violet solution spontaneously and gradually turns bluish-green, and 
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from it a green solid can be isolated, to which the author assigns 
the constitution (CrF,5H,O)SiF,, and compares it with the two 
silicofluorides, (CrCl,5NH;)SiF, and (CrCl,H,O,4NH;)SiF,, pre- 
pared by Jérgensen. The violet solution, immediately after its 
preparation, reacts normally - with potassium chloride, giving 
potassium silicofluoride and chromic chloride, but on remain- 
ing, it reacts to give potassium silicofluoride and the com- 
pound (Cr,F,)Cl,, from which the fluorine cannot be precipitated 
by addition of barium chloride. The compound (CrF,5H,O)SiF, 
is perfectly stable when kept in a desiccator, even in a vacuum, but 
on exposure to air, it slowly loses silicon fluoride, ultimately yielding 
a green chromic fluoride, Cr,F,,7H,O. 

Aluminium silicofluoride gives analogous results. W. G. 


Metastability of Metals Prepared by an Electrolytic Method. 
Ernst Conen and W. D. Hetperman (Chem. Weekblad, 1914, 11, 
83—84).—At 18°, grey tin is converted into the white modification. 
The white modification is also deposited by electrolysis of a solution 
of a tin salt at — 20°. A. J. W. 


The Action of the Silent Electric Discharge on a Mixture of 
Hydrogen and Titanium Tetrachloride Vapour. II. A Poly- 
morphic Titanium Trichloride. F. Béck and L. Moser (Monatsh., 
1913, 34, 1825—1849).—In a previous communication (A., 1913, 
ii, 9), a brown substance was described, which was considered to 
be a polymorphic form of ordinary violet titanium trichloride. In 
the present communication, the authors describe an improved 
apparatus for preparing and handling this substance. 

The change from brown to violet trichloride is not reversible ; 
the heating curve of the brown modification, the temperature being 
gradually raised above that at which transformation takes place, 
did not differ appreciably from that of the cooling curve of the 
violet modification thereby formed. 

The heats of solution in water of various known mixtures of the 
brown and violet trichlorides with titanium tetrachloride were 
determined, as also the heat of solution of pure titanium tetra- 
chloride. From the results, the following figures were obtained : 
(TiCl,,aq.), 59030 cal.; (brown TiCl,,aq.), 48150-48837 cal.; 
(violet TiCl,,aq.), 44287-45800 cal. These figures are taken to 
prove that the brown and violet titanium trichlorides are mono- 
tropic modifications. T. S. P. 


Compounds of Thorium with Boric Acid. Hans BucnraLa 
(7. pr. Chem., 1913, [ii], 88, 771—785).—An account of the prepara- 
tion of a number of thallous borates. 

Thallous tetraborate, T1,B,O;, prepared by dissolving thallous 
carbonate (1 mol.) and boric acid (1—4 mols.) in water, crystallises 
with 2H,O. It is also obtained, together with the hezaborate, 
T1,B,0,),3H,O, when the carbonate is fused with boric acid (6 mols.) 
and the product crystallised from water; if the fusion is carried 
out with a greater excess of boric acid (8 mols.), a mixture of the 
hexaborate and decahorate, T1,B,,0,¢,8H,O, is produced, 
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Thallous octaborate, T1,B,0;3,4H,O, and thallows dodecaborate, 
T1,B,,Oj9,7H,O, are prepared by dissolving thallous carbonate in 
an excess of aqueous boric acid (10 mols.); the last-named borate 
also crystallises with 5H,O in twinned, monoclinic crystals 

(a:b:e=1°556:1:1°920. »=94°20°). 

Thallous perborate is obtained as a white powder by the addition 
of 30% hydrogen peroxide to an aqueous solution of any of the 
preceding borates. It shows the usual reactions of a per-salt, and 
decomposes explosively when rapidly heated. The amount of 
oxygen liberated by heating the perborate with water corresponds 

T1O-B-0-O0 


TIO*B-0-0 
evaporation, yields a red thalious metaborate, which becomes 
blackish-red on exposure to air, and crystallises from water in 
radially-arranged, colourless, wedge-shaped crystals of the com- 
position T1,B,0,,H.O. F. B. 


with the formula >O; the aqueous solution, on 


Mineralogical Chemistry. 


Decomposition of Hauerite in the Air and its Action on 
Silver and Copper. A. Beutett (Centr. Min., 1913, 758—767).— 
Striiver, in 1901, noticed that crystals of hauerite (MnS,), in 
contact with silver or copper, produced a dark stain on the metal. 
The same action takes place without contact (up to a distance of 
1 cm.); it is ascribed to the oxidation of the mineral, and the 
liberation of free sulphur. When the mineral is heated at 50—60° 
in a vacuum, the free sulphur is distilled off, and only after re- 
maining again in the air for twenty-four hours is the activity 
regained. L. J. 8. 


Brucite and Metabrucite. Orro Wesrpnat (Diss., Leipzig, 1913, 
1—41).—Etch-figures on brucite, from Texas, Lancaster Co., Penn- 
sylvania, prove the mineral to be ditrigonal-scalenohedral in sym- 
metry. ID 2°38, H 2}. The axial ratio a:c varies from 1:1°5208 
at 20°, to 1:1°5301 at 200°. The refractive indices for light of 
different wave-lengths were determined for the same range of tem- 
perature; at 20°, for sodium-light, o=1°5662, e=1°5853. When 
heated, the mineral does not give off its water at a definite tem- 
perature, but there is a gradual loss of the bulk of the water 
between 380° and 480°; at 550°, about 1% is still held. The sub- 
stance thus behaves as an adsorption compound, rather than as a 
crystalline hydrate. The completely dehydrated material (‘‘ meta- 
brucite”’) still retains its crystalline structure, being optically 
uniaxial, but now negative (wy,=1°644, €x,=1°634). D 3°666, 
which is increased to 3°683 by intense ignition. Metabrucite re- 
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absorbs water from a moist atmosphere, but to a smaller degree 
than does amorphous magnesium oxide. Less water is reabsorbed 
after the material has been intensely ignited. L. J. 8. 


Optical Constants of Calcite, etc. Erwin Marsacu (Diss., 
Leipzig, 1913, 1—47).—The refractive indices of fluorite, halite, sylvite, 
calcite, aragonite, and boracite were determined for light of different 
colours over considerable ranges of temperature (up to 670°). The 
values for calcite from Egremont, Cumberland, vary slightly from 
those obtained by other authors for Iceland-spar, this difference 
being attributed to a slight difference in chemical composition. 
Analyses by Dreibrodt gave I for calcite from Egremont, II from 
Iceland : 


CaO. Sr0. MgO. CO,. Total. 
I. 56°33 trace 0°13 44°33 100°79 
II. 56°41 — trace 44°25 100°66 


Aragonite is transformed into calcite at 425°, and boracite 
becomes optically isotropic at 290°. L. J. S. 


Pickeringite from the Schurovski Glacier. V. A. ZILBERMINC 
(Bull. Acad. Sci. St. Pétersbourg, 1913, 997—1000).—The sample of 
pickeringite described was obtained from the Schurovski glacier on 
the northern slopes of the Turkestan Mountains, and consists of thin 
crusts and stalacites containing many mechanical admixtures. Its 
composition is: 


Al,0;. FeO. MnO. MgO. CaO. NiO. CoO. KO. SO, Cl. HO. Total. 
1191 0°74 trace 3°12 0°37 1°21 0°10 0°16 37°76 trace 44°74 100711 


These results are in good agreement with the formula 
MgAl,(SO,), + 22H.0, 
in which part of the MgO is replaced by other oxides of the form 
RO and by K.0O. ao ae Bs 


Pisanite from Tennessee. Frank Ropertson Van Horn (Amer. 
J. Sci., 1914, [iv], 3'7, 40—47).—Pisanite is found in considerable 
amount, as encrusting botryoidal and stalactitic masses, on surfaces 
of pyrite, pyrrhotite, and chalcopyrite in the abandoned open work- 
ings at Isabella in the Ducktown district. The material is trans- 
parent, and blue or green in colour. Analyses by W. R. Veazey 
gave I for the blue and ITI for the green variety : 


SO,. FeO. CuO. MgO. H,0. Total. 
I. 27°87 17°18 8°50 0°47 46°47 100°49 
II. 28°72 21°45 3°83 0°39 - 45°58 99°97 


Both conform to the general formula RSO,,7H,O, being inter- 
mediate between boothite (CuSO,,7H,O) and melanterite 
(FeSO,,7H,0). 
Analysis I corresponds with 2Fe0,Cu0,3S0,,21H,O, and II with 
6FeO,CuO,7S0;,49H,O. <A crystallographic description is given of 
the blue pisanite,.and also of arsenopyrite crystals and large crystals 
of staurolite from the Ducktown district. L. J.S. 
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Dimorphism of the Apatite Group. Witty E:ssyer (Diss., 
Leipzig, 1913, 1—54).—-_Detailed measurements were made of the crystal 
angles of apatite, vanadinite, pyromorphite, and mimetite, and of 
the optical constants of apatite, over considerable ranges of tempera- 
ture (—160° to +650°). The curves plotting these results show, 
in the case of pyromorphite and mimetite, a considerable break, 
indicating that these substances are dimorphous. Artificially pre- 
pared vanadinite (3Pb,V,O,,PbCl,), pyromorphite (3Pb,P,0,,PbCl,), 
and mimetite (3Pb,As,0,,PbCl,) fuse at 976°, 1103°, and 1079° 
respectively, and show a transformation point at 710°, 670°, and 395° 
respectively. L. J. 8. 


New Occurrence of Cuprodescloizite. Roger C. WELLs (Amer. 
J. Sei., 1913, [iv], 36, 636—-638).—The mineral is found in the 
Shattuck Arizona mine, at Bisbee, Arizona, in the form of stalactites 
and reniform masses. On fractured surfaces it shows a radiating 
structure and a dark brown colour; the streak is “ dark olive-buff.” 
The mineral is soluble in dilute nitric acid, and on analysis gave : 


PbO. CuO. ZnO. V,0;. As,O;. P.O; CrO; H,O. Insol. Total. 
55°64 «17°05 «= O"S1—s21'21Ss1°33) 024050) 8°57) O17-— «2100-02 


These results agree approximately with the descloizite formula 
with the zinc replaced by copper, namely, 2PbO,2CuO,V,0,,H,O. 
The percentage of copper, which is higher than in any cupro- 
descloizite yet recorded, suggests psittacinite, but this mineral is 
possibly only an altered form of descloizite. L. J. 8. 


Silicic Acid Gels Obtained by the Decomposition of Silicates. 
Martin THEILE (/izs., Leipzig, 1913, 1—39).— Heulandite and scolecite 
from Berufjord, Iceland, stilbite from the Feroe Islands, and natro- 
lite from the Puy de Marman, Auvergne, were examined by 
Tschermak’s method (A., 1906, ii, 771; A., 1908, ii, 490) for the 
determination of the composition of the silicic acid separated by the 
action of acid. It was found that the break in the drying curves 
varies in its position according to the temperature at which the 
drying takes place, and also with the nature of the drying agent. 
When the water of the gel is replaced by alcohol, chloroform, or 
carbon tetrachloride, the amounts that are taken up vary with the 
densities of these liquids. Artificially prepared ortho- and meta- 
silicates of lead and of lithium in all cases yielded a silicic acid of 
the same composition (with a break in the drying curve at about 
26% H,O, and therefore all corresponding, according to Tschermak, 
with metasilicates). Fayalite (Fe,SiO,) from a slag and artificial 
forsterite (Mg.SiO,), on the other hand, gave widely differing results 
(38°31 and 22°47% H.O respectively), although here with iso- 
morphous substances the results should be the same if the method 
is to really indicate the constitution of the silicate. L. J. 8. 


The Chemical FormulaofTourmaline. V. I. Vernapski (Zeilsch. 
Kryst. Min., 1913, 53, 273—288).—Penfield and Foote’s general 
formula as modified by Schaller, namely, H.,BoSisO., (A., 1913, 
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ii, 68), is discussed in connexion with the author’s theory of the 
alumosilicates (A., 1901, ii, 249). Since tourmaline is sometimes 
formed by the alteration of felspar, and on weathering yields 
kaolin or alkali-mica, it may be regarded as possessing a constitution 
analogous to these, and thus be an additive derivative of the kaolin 
ring, M’,A1,Si,O, : 
O- Al(OM)"O\Q.- 
USIK, aio 97 Si0. 
Further, since boron is an essential constituent, it is necessary to 
assume a similar ring with boron in place of aluminium; and by 
joining the two rings the formula becomes M’,A1,B,Si,0,,. By the 
addition of various groups to this double ring three fundamental 
molecules are arrived at, namely, A = M’,A1,B,Si,O,), 
B=M’,,A1,B,S8i,0., 
and C=M’,Al,B,Si,O,,, each conforming to Schaller’s formula; 
structural formule are written. The composition of all tourmalines 
is expressed by the mixing of these three components, which are 
referred to as kalbaite, belbaite, and elbaite respectively. Schaller’s 
analysis of pale red tourmaline from Elba corresponds approxi- 
mately with the molecule C, and tourmaline from De Kalb, New 
York, contains 97% of molecule A, with 3% of molecule B. 


L. J. S$. 


[Zeolites from near Leitmeritz, Bohemia.] J. E. Hisscn and 
F, Seemann (7'sch. Min. Mitt., 1913, 32, 1—128).--F xplanation of the 
geological map of the Bohemian Mittelgebirge, sheet ix, Leitmeritz 
and Triebsch. Several analyses are given of the volcanic rocks. 
A brief account is given of the mineral species, principally zeolites, 
that are found in this district. Analyses are given of the follow- 
ing: all from the basaltic rock at Eulenberg (= Katzenburg), near 
Schiittenitz. Phillipsite, I colourless, IT rose-red crystals. Sanidine 
(III-V) occurring as small, colourless crystals and drusy coatings on 
the phillipsite and on calcite; D 2°568. Thomsonite (VI and VII), 
D 2°388. 

Si0,. Al,O;. FeO; CaO. MgO. K,O. Na,O. 4H,0. Total. 


I. 48°73 19°89 — 5°45 —_ 736 8 8=62°31 16°26 100°00 
II. 51°31 =18°31 — 4°94 _— 6°96 237 1612 100°01 
ILI. 63°64 19°46 — 0°16 —_ 15°00 =: 1°84 0°45 100°55 


1V. 65°11 18°72 —_ 0°38 0°31 12°87 1°26 0°50 99°15 
V. 61°46 1858 1°48 0°60 0725 15°73 1°93 0°75 100°78 
VI. 38°44 =31°48 — 13°60 —_ 3°53 =—-:12°93 99°98 
VIL. 36°90 = 31°83 — 13°66 0-72 4°01 13°36 =100°48 


L. J. S. 


Colour of Zircons and its Radioactive Origin. Hon. R. J. 
Strutt (Proc. Roy. Soc., 1914, [A], 89, 405—407).—Of the two brown 
varieties of zircon, the opaque kind occurs in plutonic rocks, whilst 
the transparent zircon is found only in basalts and other lavas. 
The transparent zircons are thermoluminescent, but colour and 
thermoluminescence are both destroyed by heating to about 300°. 
In view of this, the question arises as to how the basaltic mineral 
has regained its colour and its capacity to glow. Since zircon con- 
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tains hundreds of times as much radioactive matter as ordinary 
rock masses, it is suggested that the zircons found in lavas have had 
their colour and thermoluminescence restored by the slow action 
of the radium which they themselves contain. 

The opaque brown zircons are not thermoluminescent, nor can 
they be made so by exposure to radium. They are not decolourised 
by moderate heating. In the belief that the transparent are 
formed from the opaque zircons by the action of molten basalt, an 
attempt has been made to imitate this experimentally. After 
twenty-four hours’ immersion in molten basalt, it was found that 
the opaque brown zircon had become white, although not trans- 
parent. On exposure to radium, the zircons assumed the deeper 


red colour of hyacinths, and became, like them, thermoluminescent. 
H. M. D. 


Chemical Investigation of Certain Minerals from Ceylon 
Gravel. IV. G. P. TscHernix (Bull. Acad. Sci. St. Pétersbourg, 
1913, 1029—1041. Compare A., 1913, ii, 970).—The mineral here 
described is obtained from the Southern Province of Ceylon, and 
occurs as small pebbles which give fransparent thin sections con- 
taining very small crystals of calcium fluoride and, more rarely, 
tetragonal prisms of titanite. Sections taken from near the surfaces 
of the pebbles include earthy, brownish-red, opaque particles, the 
number of which increases as the periphery is approached. The 
fluorspar crystals are distributed uniformly throughout the main 
bulk of the pebble, but, beginning with the zone containing the 
earthy particles, increase considerably in number towards the 
surface. In one direction the pebbles form thin cleavage plates 
exhibiting an intense vitreous lustre, and the fracture is imperfectly 
conchoidal, the streak white and the brittleness slight; the specific 
gravity is 3°49, and the hardness almost identical with that of 
orthoclase. Chemical analysis gives the results: 


Si0,, TiO, Cb,0,+Ta,O, ZrO, FeO. MnO. CaO. 
31:97 2°48 4°03 30°63 4°50 4°43 9°57 


MgO. K,O. Na,O. H,0. F. Total, less O=2F. 
0°04 0°32 7°50 2°24 2°36 99°08 

These results give the formula: 

34Si0,,2TiO,,Cb,0,,16ZrO,,4Fe0,4Mn0,11Ca0,8Na,0,8H,0,8F, 
which may be expressed thus: 4Na,0(ZrO,).+4Na,0(Si0,).+ 
CaO(ZrO,). + (CaO),Cb,0; + CaO(TiO,), + CaO(SiO,), + 4CaF, + 
4FeO(Si0,). + 4MnO(Si0,), + 4ZrO,(SiO,), + 8H,O. 

The properties of the mineral indicate its close resemblance to 
lavenite. a: a 2 


General Principles Underlying Metamorphic Processes. 
Joun Jonnston and Paut Niaeu (J. Geol., 1913, 21, 481—516, 
588—624).—The authors give an account of the more important 
general principles which may be usefully applied in the study of 
rock metamorphism. The influence of temperature, pressure, stress 


ANALYTICAL CHEMISTRY. ii. 141 


(non-uniform pressure), and gross composition of the system when 
metamorphism occurs are considered in detail with reference to 
certain special cases of changes in condensed systems. H. M. D. 


Analytical Chemistry. 


A Modified Hempel Gas Pipette. Sranitzy R. Benepicr (Bio- 
chem. Bull., 1913, 3, 1).—The pipette is designed to avoid shaking, the 
gas being made to bubble through the apparatus. W. D. H. 


Filter from which a Precipitate may be Removed Quantita- 
tively. E. Trurzer (Chem. Zeit., 1914, 38, 55).—A tube, slightly 
widened out at its lower end, fits over the upper end of a second 
tube which is connected with a pump. A perforated plate carrying 
a layer of filtering material (asbestos) is placed in the upper tube, 
and rests on the edge of the lower tube. After the precipitate has 
been collected and washed, the lower tube and the perforated plate 
are removed, and the filtering material and precipitate are rinsed 
into any suitable vessel. W.P.S. 


Properties of Some Chlorohydrocarbons and their Uses in 
Chemical Analysis. L. Gow1ne-Scorss (Analyst., 1914, 39, 4—20). 
—After recording the physical constants of the chloroethanes and 
chloroethylenes, the author describes the action of these substances 
on various metals and other inorganic substances. The solubility 
of 248 organic substances in the chlorohydrocarbons was deter- 
mined, and the results are given in tabular form; these organic 
substances included hydrocarbons, ethers, alcohols, phenols, alde- 
hydes, ketones and quinones, acid anhydrides, acids and esters, carbo- 
hydrates, glucosides, halogen derivatives, amides, nitro-compounds, 
purine derivatives, azo-compounds, gums and resins, colouring 
substances (aniline dyes), etc. The different solubilities of the 
colouring substances in the chlorohydrocarbons suggests a method 
of separating these substances, and a table is given indicating the 
kind of separations possible, but much further work is required in 
this direction. Trichloroethylene is suitable as a solvent for fat 
extractions (compare A., 1910, ii, 647), and the chloroethanes and 
dichloroethylene may be found useful in the analysis of caoutchouc. 
Various reactions of the chlorohydrocarbons are described. 

W. P. S. 


Winkler’s Method for the Estimation of Oxygen in Water ; 
the Effect of Nitrite and its Prevention. Frank E. Hare and 
Tomas W. Metta (J. Ind. Eng. Chem., 1913, 5, 976-—980).—The 
results obtained by this method are trustworthy and are not affected 
by the presence of nitrites in quantity less than 0°2 part per million. 
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With larger amounts of nitrites the results are too high owing to 
the reaction between the nitrous acid and hydriodic acid; the 
reaction is catalytic, the nitric oxide formed absorbing oxygen from 
the air and yielding nitrous acid, which in turn decomposes a 
further quantity of hydriodic acid. This effect may be prevented 
by carrying out the method in the usual way and introducing 2 c.c. 
of potassium acetate solution (1000 grams per litre) when the 
precipitate has dissolved in the added hydrochloric acid. The 
acetate solution should be added by means of a pipette reaching 
to the bottom of the bottle. W. P. &. 


Estimation of Oxygenin Organic Compounds. II. MairLanp 
C. Bosweut (J. Amer. Chem. Soc., 1914, 36, 127—132).—The method 
described in an earlier paper (A., 1913, ii, 334) gives satisfactory 
results with highly oxygenated compounds, but if the oxygen is 
less than 30—40%, the results are too high. A method has now been 
devised which can be applied to any organic compound, irrespective 
of its oxygen content. It consists in heating a weighed quantity of 
the substance in a quartz combustion tube in a current of nitrogen, 
causing the vapours to pass over a small quantity of heated copper 
oxide, of known oxidising value, distributed over a long layer of 
asbestos, weighing the water and carbon dioxide formed, and deter- 
mining the oxidising value of the copper oxide which has not been 
reduced. The weight of oxygen, z, in the weighed quantity of 
substance is calculated by means of the equation, s=b+c+d—a, 
where a is the weight of the total oxygen available from the copper 
oxide in the tube, 6 the weight of oxygen available from the copper 
oxide remaining after the combustion, ¢ the amount of oxygen in 
the water produced, and d the amount of oxygen in the carbon 
dioxide formed. The hydrogen content of the substance may be 
calculated from the weight of water produced. 

This method gives results differing by 0°3% from the calculated 
values in the case of hydrogen, and by 0°3—1°0% in the case of 
oxygen. E. G. 


Rapid Hstimation of Sulphur in its Different States in 
Biological Liquids and in Particular in Urine. R. Gavvin and 
V. Skarzynsxi (Bull. Soc. chim., 1913, [iv], 13, 1121—1127).—The 
authors have estimated the total sulphur, sulphur as sulphates, and 
sulphur as ethereal sulphates in urine as follows. For total sulphur 
the oxidation was performed by boiling with dilute hydrochloric 
acid and potassium chlorate for twenty minutes, the excess of 
oxidising agent being destroyed by addition of 1 c.c. of a 10% sugar 
solution. The solution was just neutralised, 2 c.c. of hydrochloric 
acid added, and the sulphates present precipitated by addition of a 
dilute solution of benzidine hydrochloride in excess according to 
Raschig’s method. The sulphates and ethereal sulphates were pre- 
cipitated together by the same reagent after hydrolysing the esters 
by boiling with dilute hydrochloric acid. Finally, the sulphates 
in the urine were estimated by direct precipitation with benzidine 
hydrochloride solution. In each case the benzidine sulphate pre- 
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cipitate was collected, well washed, and finally suspended in water 
and titrated at boiling point with V/10-sodium hydroxide, using 
phenolphthalein as indicator. W. G. 


Decomposition of Large Quantities of Organic Substance in 
Kjeldahl’s Method. Emme Carpraux (Bull. Soc. chim. Belg., 1913, 
27, 333—334).—-In order to avoid troublesome frothing when large 
quantities of organic substance are digested with sulphuric acid the 
following procedure is recommended. Thirty grams of the sub- 
stance (for instance, straw or hay) are placed in a 500 c.c. flask and 
about 30 c.c. of sulphuric acid are added, the mixture is shaken, and 
set aside for about one hour. The spongy mass is then treated with 
a further quantity of sulphuric acid and heated until a clear, 
colourless solution is obtained. The greater part of the excess of 
sulphuric acid may be removed by adding small quantities of sugar 
to the boiling solution. w.P& 


Estimation of Ammonia in Urine. Sran.ey R. Benepicr and 
Emut Ostersere (Biochem. Bull., 1913, 3, 41—44).— Steel recommends 
that in urines containing ammonio-magnesium phosphates, sodium 
hydroxide and sodium chloride should be employed to replace the 
sodium carbonate employed in Folin’s method to liberate ammonia. 
In the present research, it is shown that all urines yield more 
ammonia when Steel’s method is followed. The reason is that the 
addition of sodium carbonate to urine always causes the formation 
of ammonio-magnesium phosphate crystals, and this substance does 
not yield its ammonia quantitatively when decomposed by sodium 
carbonate. Folin’s latest micro-chemical method of urea estimation 
is also criticised, for as Folin and Macallum themselves state, a 
trace of something which colours Nessler’s reagent continues to come 
off, long after all the ammonia is removed. This unknown factor 
may lead to results 12% too high. W. D. H. 


Aeration Methods for the Estimation of Ammonium 
Nitrogen. III. The Ammonium Nitrogen in Beef. Jacos 
SHULANSKY and Wix.iam J. Gres (Biochem. Bull., 1913, 3, 45—53).— 
Steel’s method gives better results than Folin’s for the reason stated 
in the preceding abstract. The error may be specially great in the 
case of meat subjected to cold storage if the original Folin method 
is used. W. D. H. 


Estimation of Nitrogen by the Nitrometer. C. M. Joyce and 
Harry La Tourette (J. Ind. Eng. Chem., 1913, 5, 1017—1018).— 
The nitrometer used by the authors consists of a gas generating 
bulb, fitted at the top with a two-way tap leading to a dissolving 
cup and an exit tube; the bottom of the bulb is connected with a 
levelling tube. The gas measuring apparatus consists of a graduated 
tube connected with a levelling tube through a T-piece leading to 
an equilibrium tube. Three drops of sulphuric acid are introduced 
into the latter at the time the volume of air in it is adjusted. 
The apparatus gives trustworthy results in the case of nitrate 


i. 144 ABSTRACTS OF CHEMICAL PAPERS. 


nitrogen, but is not available for the estimation of nitrogen in 
celluloid or other substances containing carbon ring compounds. In 
the case of nitrocellulose, abnormally high results were obtained 
when the estimations were made at a temperature above 28°. This 
was due to the diminished solubility of nitric oxide in sulphuric 
acid, and to the partial decomposition of cellulose into carbon mon- 
oxide and carbon dioxide. The algebraic sum of these two correc- 
tions for temperatures from 20° to 35° is as follows: 20° to 27°5°, 
+0°90 c.c.; 28°, +0°74 c.c.; 29°, +0°34 cc.; 29°5°, +0°10 cc.; 
30°, —0°14 c.c.; 30°5°, —0°70 c.c.; 31° to 35°, —0°94 c.c. 
W. P. 8. 


Comparative Investigation of Certain Reactions for the 
Detection of Nitrites in Potable Water. M. Bornanp (Chem. 
Zentr., 1913, 2, 1823—1824; from Mitt. Lebens-nittelunters. Hyv.. 
1913, 4, 285—-289).—The following processes have been investigated : 
(1) the von Ilosva-Lunge method in which, on the one hand, sulph- 
anilic acid (0°5 gram) is dissolved in dilute acetic acid (150 c.c.), 
whilst, on the other hand, solid naphthylamine (0°2 gram) is boiled 
with water (20 c.c.), the colourless solution filtered from the bluish- 
violet residue, treated with dilute acetic acid (150 c.c.), and the two 
solutions mixed. The reagent (2 c.c.) is mixed with 50 c.c. of the 
water under investigation; after five to ten minutes, the presence 
of the slightest trace of nitrous acid is indicated by the red colora- 
tion of the liquid. (2) Rochaix’s method (Semaine Méd., 1909, 6, 
72), in which 20 c.c. of a 0°2 per cent. solution of neutral-red are 
treated with 10 c.c. of the water, and then with 1 to 3 c.c. of 20% 
sulphuric acid; the presence of nitrites (even 0°00005 gram N,O, 
in 1 litre) yields a violet to blue colour. (3) Barbet and Jandrier’s 
method (A., 1897, ii, 234), according to which resorcinol (0°1 gram) 
is dissolved in the water (2 c.c.) and concentrated sulphuric acid 
(1 c.c.) added; the presence of nitrite (0°l mg. per litre) causes a 
rose coloration at the junction of the liquids. (4) The method of 
Denigés (A., 1911, ii, 655), and (5) that of Chwilewsky (Chem. 
Zentr., 1913, i, 1218). 

According to the author’s experience, all the above methods are 
well adapted for the detection of nitrous acid in potable waters 
with the exception of that of Denigés, which is unsuited for practical 
use in the laboratory, on account of the unstability of the reagent. 
The first-described process is, however, preferred, as it can be readily 
used, not only in the laboratory, but also at the place of collection 
of the sample. H. W. 


Gravimetric Estimation of Nitrites. N. Busvoip (Chem. Zeit., 
1914, 38, 28).—1°4—-1°5 Grams of silver bromate are dissolved in 
100 c.c. of water, 110 c.c. of 2N-acetic acid are added, and the whole 
heated to 80°; 200 c.c. of the sodium nitrite solution (about 1 gram 
per litre) are added from a dropping funnel, and then 30 c.c. of 
dilute sulphuric acid (1:4) at 85°. The precipitate, consisting of 
silver bromide, is washed with boiling water, collected in a Gooch 
crucible, and dried at 130°. From the weight should be deducted 
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any silver chloride determined previously; 1 mol. of silver bromide 
=3 mols. of nitrous acid. L. pe K. 


Phenoldisulphonic Acid Method for Estimating Nitrates in 
Soils. OC. B. Lipman and L. T. Smarr (Bied. Zenir., 1913, 42, 
721—726 ; from Univ. California Publ. Agric. Sci., 1912, 1, 21—37). 
—In presence of sodium sulphate, considerable losses of nitrogen 
take place when the phenoldisulphonic acid method is employed ; the 
losses are, however, less than when chlorides are present. Low 
results are also obtained with soil extracts which have been clarified 
by means of alum or animal charcoal; and small losses occur when 
a clay filter is employed. Calcium hydroxide (2% of the weight of 
soil) may be employed. The presence of sodium carbonate in soil 
extracts seems to be without appreciable effect. N. H. J. M. 


The Pemberton-Kilgore Method for the Hstimation of 
Phosphoric Acid. P. L. Hipparp (J. Ind. Eng. Chem., 1913, 5, 
998—1009).—This method, which consists in precipitating the 
phosphoric acid with molybdic acid and titrating the yellow pre- 
cipitate formed, has been submitted to a critical examination by the 
author, mainly with the object of eliminating certain sources of 
error in the process. The phosphate solution should contain about 
0°02 gram of P,O; per 100 c.c., and this quantity requires 15 grams 
of ammonium nitrate and 30 c.c. of 5% molybdic acid solution con- 
taining 7% of free nitric acid, for precipitation. Chlorides in 
general cause low results, whilst the presence of sulphates causes the 
results to be too high. When the yellow precipitate is contaminated 
from any cause, it may be purified by re-precipitation. Ignition 
with magnesium oxide is recommended for the removal of organic 
substances from a phosphate, previous to the estimation of the 
phosphoric acid, and the use of silver phosphate is suggested for 
standardising the sodium hydroxide employed for the titration of 
the yellow precipitate. W. P.S. 


Preparation of Neutral Ammonium Citrate Solution. 
Paut Rupyick and W. L. Latspaw (J. Ind. Eng. Chem., 1913, 5, 
998).—Two separate ammonium citrate solutions, when examined 
according to the method described by Patten and Marti (A., 1913, 
ii, 790), showed ratios of ammonia to citric acid of 1:3°786 and 
1:3°748 respectively. Comparative analyses of a sample of acid 
phosphate with these two solutions yielded identical figures, indi- 
cating that the variation of these solutions from the ratio given by 
Patten and Marti (1:3°765) was not sufficient to affect the results 
obtained. W. P. 8. 


Rapid Method for the Estimation of Arsenic in Sulphuric 
and Hydrochloric Acids. H. Kortscn (Chem. Zeit., 1914, 38, 
5—6).—Twenty-five c.c. of sulphuric or 100 c.c. of hydrochloric acid 
are diluted in an Erlenmeyer flask with 200 c.c. of water, 5 c.c. 
of potassium iodide (50 grams per litre) are added, and the whole is 


VOL. CVI. ii. 10 


ii. 146 ABSTRACTS OF CHEMICAL PAPERS. 


boiled until the liquid becomes yellow. Five c.c. of sodium sulphite 
solution (25 grams of crystals per litre) are added, and the boiling 
is continued for another five minutes. After neutralising the acid 
with alkali hydroxide solution (the total volume should then be 
700 c.c.), a little sodium hydrogen carbonate is added, and the 
arsenious acid formed titrated, as usual, with standard iodine. 


Minute traces of nitric acid do not interfere with the process 
L. pe K. 


Estimation of Arsenic and Antimony in Alloys and of 
Arsenic in Copper. G. Bressanin (Ann. Chim anal., 1913, 18, 
465—468).—The process is based on the fact that tin, in the higher 
state of oxidation and dissolved in sulphuric acid of D 1°53 (a little 
tartaric acid may be added to facilitate solution), is precipitated as 
stannic iodide on adding potassium iodide, whilst arsenic and 
antimony, in the quinquevalent state, liberate iodine, and are pre- 
cipitated as the lower iodides, which may then be readily estimated 
iodometrically. 

Arsenic in commercial copper is estimated by dissolving 0°8 gram 
in 5 c.c. of aqua regia, the solution is evaporated to dryness, and 
the residue dissolved in 250 c.c. of sulphuric acid (D 1°53). When 
cold, 25 c.c. of 30% potassium iodide are added; this precipitates 
both copper and arsenic as the lower iodides, which are collected 
on an asbestos filter, and washed with 30—40 c.c. of the above 
acid, to which have been added 5% potassium iodide solution. The 
arsenic tri-iodide is now dissolved off the filter by means of 100 c.c. 
of dilute sulphurous acid, and to the clear filtrate is added starch 
solution and sufficient iodine to impart a very faint blue colour. 
Excess of sodium hydrogen carbonate is then added, and the arsenic 
titrated with weak standard iodine. L. pe K. 


Method for Estimating Extremely Small Quantities of 
Boron in Organic Substances. Gasrizt Bertranp and UH. 
AGuLHON (Compt. rend., 1913, 157, 1433—1436).—A colorimetric 
method of estimating minute quantities of boron in dry matter of 
animal or vegetable origin. The method is based on the reaction 
of boric acid with turmeric under conditions already described (com- 
pare A., 1910, ii, 241, 345). The dry matter is rendered alkaline by 
the addition of a few drops of sodium hydroxide, and calcined at 
a red heat. The ash is triturated with phosphoric acid, transferred 
to a flask, and distilled with methyl alcohol, the distillate being 
collected in a capsule containing five drops of V-sodium hydroxide 
solution. This is then evaporated to dryness, four drops of 
N /10-hydrochloric acid added, and the whole transferred to a test- 
tube by means of distilled water, the volume being made up to 
1°5 c.c. A strip of turmeric paper, 45 mm. long and 3 mm. wide, is 
inserted, allowing 15 mm. to project, and the amount of boron 
present is determined by the length of the coloration produced at 
the end of the paper after two hours at 35°, as compared with 
standard control solutions. W. G. 
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A Dennstedt Combustion Furnace with Internal Electric 
Heating. C. Mitcusack and W. A. Rota (Zeitsch. angew. Chem., 
1914, 27, 5—7).—The disadvantage of the ordinary Dennstedt 
furnace with electric heating is that the contents of the tube cannot 
be observed during the combustion. The authors describe an 
arrangement by means of which the tube can be electrically heated 
internally, and the process of combustion observed continuously. 
Good results were obtained with such substances as naphthalene, 
benzoic acid, toluene, and cinchonine. T. S. P. 


Volumetric Estimation of Small Amounts of Potassium. 
Leorotp ZauesKt (Landw. Versuchs.-Stat., 1913, 83, 221—255).— 
Direct. precipitation with de Koninck’s reagent is considered more 
certain as well as simpler than Mitscherlich’s method, especially 
when the following modifications are adopted. The reagent, which 
is added in drops, or a thin stream, and stirred in, is employed 
in considerable excess (0°5 to 1 c.c. of reagent per mg. of K,O). 
Filtration follows after twelve to twenty-four hours, and the 
potassium factor is simultaneously tested under the same conditions 
as the estimation. N. H. J. M. 


Estimation of Lead in the Defecated Liquids of Molasses. 
H. Pexiet (Ann. Chim. ana/., 1913, 18, 475—476).—The le-d (in 
absence of interfering substances) is precipitated as sulphite by 
passing a current of sulphur dioxide. The precipitate is collected 
on a counterpoised filter and dried. Multiplied by 0°721, the amount 
of lead is obtained. Sometimes the sulphite is somewhat coloured, 
but this does not appreciably affect the weight. L. pe K. 


Method for the Assay of Native Copper Sulphides, 
Pyrites, Copper Mattes, etc. I. Bertriaux (Ann. Chim. ana’., 
1913, 18, 468—478).—-A process for the estimation of copper, 
silver, gold, arsenic, antimony, nickel and cobalt, iron, bismuth, 
lead, sulphur, and silica in the above materials, and practically 
the same as that published by Holland and Bertiaux (Analyse 
des Metauz, 2nd Ed.). L. pe K. 


Separation of Iron and Aluminium. Hermann Borck (Chem. 
Zeit., 1914, 38, 7).—The old process of separating the two oxides by 
igniting in a mixed current of air and hydrogen chloride (when 
the alumina is left) is but rarely applied, as it is not very accurate. 
The author, however, finds that by using a boat made of quartz 
instead of one made of platinum or porcelain, the results are 
quite trustworthy. An illustration of a convenient apparatus 
is given. L. pE K. 


The Estimation of Chromium by Oxidation in Alkaline 
Solution. F. Bourton and A. Stnécnat (Compt. rend., 1913, 157, 
1528—1531).—The estimation of chromium, by oxidation in 
alkaline solution in the cold with hydrogen peroxide, removal of 
the excess of hydrogen peroxide by boiling, reduction of the 
10—2 
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chromic acid with a known quantity of ferrous sulphate in the 
presence of sulphuric acid, and titration of the excess of ferrous 
sulphate with potassium permanganate, gives exact results in the 
presence of iron, but is vitiated by the presence of nickel, cobalt, 
and manganese. Sodium sulphate greatly facilitates the destruc- 
tion of the large excess of hydrogen peroxide which is necessary, 
and this action is also catalysed by ferric oxide. W.G 


Electro-analytical Studies. [Arsenic. Bismuth.] Burr P. 
RicHarpson (Zeutsch. anorg. Chem., 1913, 84, 277—317).—The experi- 
ments have been made with a gauze cathode and a rotating anode, 
using a cylindrical glass vessel with tap and outflow tube. 

Arsenic is reduced during electrolysis from the quinquevalent to 
the tervalent condition. The deposition of copper free from arsenic 
is only possible when the arsenic is originally present in the 
quinquevalent form. To deposit 0°27 gram of copper from a 
solution containing 0°1 gram of arsenic, the total volume should 
be 70 c.c. and the temperature 50°, 0°6 c.c. of concentrated nitric 
acid being present. Using 2 amperes, deposition of pure copper is 
complete in twenty minutes. 

Bismuth is best deposited at 50° from a solution containing 
tartaric acid (15 grams for 0°16 gram of bismuth), the voltage 
being reduced in stages from 1°9 to 1°5, and the total time thirty- 
five minutes. This is necessary in order to lessen the evolution of 
hydrogen. The deposited metal must be washed, a voltage of 
17 being maintained, with 1% sodium hydroxide solution; other- 
wise there is a loss of bismuth by re-solution. 

It is not practicable to separate bismuth electrolytically from 
antimony. Arsenic should be present in the quinquevalent form, 
at a temperature of 60°. Bismuth is separated from cadmium in 
a solution containing lactic acid at the ordinary temperature. The 
voltage is gradually lowered during the deposition. Some anoma- 
lies in the process are still unexplained. Bismuth, deposited in the 
ordinary way, is separated quantitatively from lead. 

Measurements of the cathode potential during the deposition 
of several metals have also been made, and the results brought 
into relation with the formation of spongy deposits under certain 
conditions. The best cathode potential having been once deter- 
mined, it is sufficient in practical determinations to measure the 
difference of potential between the electrodes, 

Bismuth does not form complex ions with tartaric acid to any 
considerable extent. C. H. D. 


Determination of the Oxidisability of Mineral Waters. N. 
Nixitin (J. Russ. Phys. Chem. Soc., 1913, 45, 1697—1700).—The 
determination of the oxidisability (oxygen absorbed) of natural 
waters containing chlorides by means of permanganate in presence 
of sulphuric acid results in interaction of the hydrochloric acid 
set free and the permanganate, with liberation of chlorine. It is 
therefore necessary to diminish the total amount of permanganate 
used up by that destroyed by the chlorine. The addition of 
manganese sulphate, which retards the action of permanganate, 
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does not seem to ensure satisfactory results, there being no 
guarantee that the organic matter is completely oxidised or that 
the chlorides are not oxidised to some extent. A better method 
consists in absorbing the chlorine in potassium iodide solution. 
The iodine liberated may then be titrated with sodium thio- 
sulphate, or the potassium iodide and iodine solution may be added 
to the excess of permanganate in the oxidation flask, and the 
whole of the iodine titrated with sodium thiosulphate. Diminution 
of the original volume of permanganate by that corresponding 
with the iodine liberated, gives the amount employed in oxidising 
the water. 

In determining the oxygen absorbed by a saline water contain- 
ing 0°5855 gram of sodium chloride and 0°0565 gram of potassium 
chloride per litre, the author prepared a control solution free from 
organic matter, but otherwise of the same composition as the 
saline water. To each of two flasks containing 100 c.c. of the 
water and the control solution were added, in equal amounts, 
sulphuric acid and a large excess of permanganate solution. The 
flasks were immersed in a bath of saturated salt solution, which was 
heated in twelve minutes to boiling, this being maintained for 
exactly ten minutes; at the end of this time the flasks were removed 
from the bath, left in the air for fifteen minutes, and then cooled 
under the tap. After addition of a known amount in excess of 
standard sodium oxalate solution, the contents of each flask were 
titrated with the permanganate solution. The difference between 
the amounts of the latter used up in the two flasks represents the 
organic matter of the water. The uncorrected value for the saline 
water is four to nine times as great as the value obtained after 
correction for the control solution. T. H. P. 


Estimation of the Acidity or Alkalinity of Waters. A 
Study in Indicators. James Morr (J. Chem. Met. Mining Soc.S. Africa, 
1913, 14, 114—118. Compare A., 1907, ii, 389).—Attention is 
directed to the misleading conclusions which may be drawn as to 
the acidity of a mine water or the alkalinity of a town water, if 
the titrations are made with the wrong class of indicator. The 
true neutral point is difficult to fix, and no hard and fast rule 
can be laid down as to the indicator to be used, especially in the 
case of mine waters; for instance, methyl-orange indicates the 
point at which free acid has been neutralised, lacmoid that at 
which the free acid and iron and aluminium salts have been 
neutralised, and so on. A “neutral” solution, prepared by mixing 
recently-boiled M/10-solutions of disodium hydrogen phosphate and 
sodium dihydrogen phosphate in the proportion of 1 volume of 
the former to 3 volumes of the latter, may be used for determining 
the neutral colour of any indicator. The author tabulates some 
fifty-four colour substances in the approximate order of their 
“strength ” as indicators. W. P. 8. 


Formation of Sediment in Bottled Mineral Waters. SEsti- 
mation of Silica, Iron and Aluminium in Natural Mineral 
Waters. L. Deve (Chem. Zeit., 1914, 38, 53—55).—The liability 
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of mineral waters to yield a quantity of sediment after being stored 
for some length of time in bottles appears to depend on the amounts 
of alumina and silica contained in the waters; the formation of the 
sediment is not due to the presence of iron salts, since many highly 
ferruginous waters do not give a deposit. Generally, the sediment 
consists chiefly of hydrated ferric oxide, alumina, silica, and 
calcium carbonate. It is probable that ferrous carbonate is first 
of all oxidised, and the resulting hydrated ferric oxide causes the 
precipitation of alumina, silica (also finely-divided clay held in 
suspension), and calcium carbonate. For the estimation of silica, 
etc., it is recommended that the water be neutralised with hydro- 
chloric acid, evaporated to a small volume in a silver basin, then 
transformed to a platinum basin, and evaporated with an excess 
of hydrochloric acid to dryness. The residue should be heated to 
110° for thirty minutes before the silica is collected. W. P. S. 


Estimation of the Lime Requirement of Soils. J. A. 
Bizzext and T. L. Lyon (J. Ind. Eng. Chem., 1913, 5, 1011—1012).— 
Albert (Zeitsch. angew. Chem., 1888, 1, 533) has proposed a method in 
which the solution is distilled with barium hydroxide solution and 
ammonium chloride, the amount of ammonia found in the distillate 
being taken as a measure of the free barium hydroxide not required 
to saturate the soil (barium hydroxide is preferable to calcium 
hydroxide, since the compounds of the latter with the soil tend to 
decompose and react with the ammonium chloride). The absorp- 
tion of the barium hydroxide by the soil is not, however, imme- 
diate, and certain soils when boiled with ammonium chloride yield 
considerable quantities of ammonia. The author, in order to avoid 
these sources of error, carries out the method as follows: Twenty- 
five grams of the air-dried soil are heated on a boiling water-bath 
for one hour with 50 c.c. of boiled water and 50 c.c. of V/10-barium 
hydroxide solution. One hundred and fifty c.c. of water and 
5 grams of ammonium chloride are then added, and the mixture is 
distilled, the ammonia being titrated in the distillate. A further 
quantity of 25 grams of the soil is then distilled with 5 grams of 
ammonium chloride, omitting the barium hydroxide. The results 
obtained by the modified method agree with those found by the 
Vietch process. W. P. 8. 


Identification of Ethyl Alcohol and Methyl Alcohol. J. J. 
BranxsmMa (Chem. Weekblad.'1914, 11, 26—29).—Ethyl alcohol and 
methyl alcohol can be identified by the action of their sodium 
derivatives on 1-chloro-2:4-dinitrobenzene, the identity of the 
2:4-dinitrophenetole or 2:4-dinitroanisole formed respectively 
being given by the melting point. A. J. W. 


Determination of the Methoxyl Group. R. J. Mannine and 
M. Nrerenstern (Ber., 1913, 46, 3983—3984).—The authors find that 
the addition of acetic anhydride, as sometimes recommended for 
the Zeisel determination, introduces a source of error, for in the 
absence of any third substance the mixture of acetic anhydride 
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and hydriodic acid may give rise to the formation of appreciable 
quantities of silver iodide. The application of phenol is also 
untrustworthy for a similar reason. D. F. T. 


New Method for the Estimation of Glycerol in Wine. 5S. 
Rotnenrusser (Zeitsch. Nahr. Genussm., 1913, 26, 535—544).—The 
method depends on the oxidation of the glycerol to oxalic acid by 
means of permanganate after other oxidisable substances (sugars) 
have been removed by treatment with ammoniacal lead acetate 
solution. In the case of wine containing not more than 1% of 
sugars, 50 c.c. of the sample are mixed with 30 c.c. of a 20% sodium 
carbonate solution, 5 grams of crystallised stannous chloride are 
added, the mixture is diluted to 250 c.c., and filtered; 200 c.c. of 
the filtrate are then treated with ammoniacal basic lead acetate 
solution (40 c.c. of basic lead acetate solution mixed with 20 c.c. 
of 10% ammonia), diluted with 10% ammonia to 300 c.c., filtered, 
and 200 c.c. of the filtrate are evaporated to 50 c.c., after the 
addition of 5 c.c. of 10% sodium phosphate solution and 6 grams of 
anhydrous sodium carbonate. The solution, without filtration, is 
now transferred to a flask, diluted to 100 c.c., cooled to 25°, and 
10 grams of potassium carbonate and 2 grams of potassium perman- 
ganate are added. After forty-five minutes, the excess of perman- 
ganate is destroyed by the addition of hydrogen peroxide, the 
mixture is diluted to 250 c.c., filtered, and the oxalic acid is pre- 
cipitated from 220 c.c. of the filtrate as calcium oxalate, the solution 
being first acidified with acetic acid. The calcium oxalate is then 
collected, and titrated with standardised permanganate solution. 

With wines containing up to 6% of sugars, 50 c.c. of the sample 
are mixed with 15 c.c. of sodium carbonate solution and 2°5 grams 
of stannous chloride, diluted to 250 c.c., filtered, and 220 c.c. of 
the filtrate are diluted with 5% ammonia to 250 c.c. A mixture, 
consisting of equal volumes of basic lead acetate solution and 10% 
ammonia, is then added until a small portion of the solution, after 
filtration, gives a black precipitate with ammonium sulphide, and 
no longer reduces Fehling’s solution; 20 c.c. of 10% ammonium 
carbonate solution are now added, the whole is diluted with 10% 
ammonia to 500 c.c., and filtered. To 250 c.c. of the filtrate are 
added, 5 c.c. of 10% sodium phosphate solution and 6 grams of 
anhydrous sodium carbonate, and the process is proceeded with as 
described. The method may also be applied to sweet wines. 

W. P. 6. 


[Estimation of Cholesterol.] Joserpa Samuet Hepsurn (Chem. 
Zentr., 1913, ii, 2052—2053; from J. Franklin Inst., 1913, 1'76, 
405—452).—See this vol., i, 168. 


Rotatory Power of Levulose and of Invert Sugar. J. 
LaporpE (Ann. Falsif., 1913, 6, 650—660).—Levulose was found to 
have [alp — 93°60°, and invert sugar [a]f’ —20°30° (compare A., 
1913, 1i, 447) ; the method of preparing the levulose or invert sugar 
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(heating with hydrochloric acid or by enzymic action) does not affect 
these constants. If, however, a solution containing levulose has 
been heated with an acid, then cooled, and neutralised, the polari- 
metric reading must not be taken until after the solution has been 
kept at 20° for about one hour; when the reading is taken imme- 
diately after the solution has been cooled and neutralised, the 
result will differ by several degrees from the true value. This is due 
to the muta-rotation of the levulose; this source of error may also 
be eliminated by taking the reading on the acid solution or after 
the addition of a slight excess of ammonia. Dextrose exhibits muta- 
rotation to a much less extent than does levulose. The rotation 
of levulose is also affected by temperature, since it increases as the 
temperature is lowered ; for readings between 9° and 25° the correc- 
tion is 0°32° (polarimetric) for each degree of temperature when the 
latter differs from 20°. Since levulose is more readily destroyed 
than dextrose by caramelisation and by the action of yeasts, the 
presence of added dextrose (‘‘glucose”) in sweets, etc., is’ not 
indicated with certainty unless the excess of dextrose over the 
levulose exceeds 9% (calculated on the quantity of the two sugars). 
W. P. S. 


Estimation of Carbohydrates, especially in Plant Extracts. 
Wituram A, Davis and Artnur Jonn Datsu (J. Agric. Sci., 1913, 5, 
437—468).—The plant extract is evaporated under 700—740 mm. 
pressure, and made up to definite volume (500 c.c.), of which 
two portions of 20 c.c. are used for estimating dry matter, whilst 
the rest is precipitated with basic lead acetate, filtered, washed, and 
diluted to two litres. A portion of this (300 c.c.) is precipitated 
with solid sodium carbonate and diluted to 500 c.c. This solution 
is employed (1) for direct reduction and polarisation, and (2) for 
sucrose; 50 c.c. are inverted by invertase after being made 
faintly acid to methyl-orange by a few drops of sulphuric acid. 
Autolysed yeast (1—2 c.c.) and two or three drops of toluene are 
added to the solution, which is kept for twenty-four hours at 
38—40° ; it is then treated with 5—10 c.c. of alumina cream, filtered, 
washed, and diluted to 100 c.c. It is then polarised, and the 
reducing power estimated in 50 c.c. Another portion is inverted 
by 10% citric acid by adding 10% of the crystallised acid to the 
solution, slightly acidifying with sulphuric acid, and boiling for ten 
minutes. It is then cooled, neutralised to phenolphthalein with 
sodium hydroxide, and diluted to 100 c.c. This is polarised and the 
reducing power estimated. The values obtained by the two methods 
should agree closely. 

Maltose is estimated in another 300 c.c. of the original solution, 
which is precipitated with hydrogen sulphide, filtered and washed 
until the filtrate is about 450 c.c. Air is then drawn through for 
one and a-half hours, and a little ferric hydroxide added to remove 
the last traces of hydrogen sulphide. The filtered solution is made 
up to 500 c.c., and portions of 50 c.c. fermented with S. marrianus, 
S. anomalus, and 8S. exiguus respectively, and two others with 
ordinary yeast. The difference between the average reducing power 
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of the first three and that of the last two solutions gives the 
reduction due to maltose. 

When the reduction in the first solution (precipitated with sodium 
carbonate) due to pentose and maltose has been allowed for, the 
remaining direct reduction is due to dextrose and levulose, the 
actual amounts of which are calculated from the reducing power 
combined with the corrected specific rotation. 

As regards the gravimetric method, the purification of the asbestos 
by boiling with 20% sodium hydroxide should be continued for not 
less than half an hour. 

The volumetric method of Ling is preferable to that of Bertrand, 
which is only roughly approximate. 

The employment of basic lead acetate does not give rise to losses 
of sugar, the supposed loss being probably due to incomplete inver- 
sion in presence of sodium acetate. 

Maltose cannot be completely hydrolysed by dilute hydrochloric 
acid, either at 70° or 100°, without destroying large amounts of 
levulose or dextrose. The only available method consists in employ- 
ing special maltose-free yeasts, such as the three referred to, a 
correction being introduced, for pentoses, etc., by a special fer- 
mentation with bakers’ or brewers’ yeast. N. H. J. M. 


Fatty Acids and Detection of Arachidic Acid. S. Facsini 
and G. Dorta (Chem. Zeit., 1914, 38, 18).—The authors have noticed 
that the potassium salts of the liquid (oleic) acids are readily soluble 
in solution of acetone, whilst those of the solid acids are insoluble 
therein. In order to detect arachidic acid in the acids isolated, as 
usual, from 10 grams of olive oil, these are dissolved in 90 c.c. of 
pure acetone at boiling heat, and 10 c.c. of V-potassium hydroxide 
are added. When quite cold, the crystals are collected on a filter 
using a suction apparatus, and washed with small portions of acetone. 
The fatty acids liberated by means of dilute acid are, if necessary, 
purified by means of light petroleum, and then tested as to their 
melting point and molecular weight. 

Arachidic acid may be isolated and further identified by re- 
crystallisation from 90% alcohol. If to the acetone solution is 
added an insufficient amount of potassium hydroxide, the precipi- 
tate will consist mainly of the arachidic compound, and the identi- 
fication will then be easier. L. DE K. 


Applied Michrochemistry of Plants. VIII. Identification 
of Lichesteric Acid. O. Tunmann (Chem. Zenir, 1913, ii, 
2060—2061 ; from Aporth. Zeit., 1913, 28, 892—893).—The identifica- 
tion of lichesteric acid in Iceland moss can be accomplished by 
sublimation of the finely-divided thallus, whereby rhombic crystals 
and granular aggregates are obtained, which are unchanged by 
ferric chloride, insoluble in water, soluble in alkalis, alcohol, and 
ether, slowly soluble in acetic acid. The microchemical preparation 
of the ammonium and sodium salts is particularly adapted to the 
detection of lichesteric acid. The latter appears to be previously 
formed in Iceland moss and to be localised in the under layer of 
the lichen. H. W. 
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A Colour Reaction of Glycine when Boiled with Chloral 
Hydrate. Epwin D. Warkins (Biochem. Bull., 1913, 3, 26—27).— 
Glycine, even in very dilute solutions, gives a red colour when 
boiled with chloral hydrate. Phenol, glycerol, resorcinol, acetone, 
ethyl alcohol, glyoxylic acid, orthophosphoric acid, and chloral, 
when boiled with glycine, yield no colour. Acetone boiled with 
barium hydroxide solution and then with glycine solution yields 
a green colour which changes to red in thirty minutes. 


W. D. H. 


Detection and Estimation of Benzoic Acid in Milk and 
Cream. E. Hinks (Analyst, 1913, 38, 555—557).—The presence of 
0°01% or more of benzoic acid in milk or cream may be detected 
with certainty by means of the following method: 25 c.c. of the 
milk, or from 10 to 20 grams of the cream, are heated with an 
equal volume of concentrated hydrochloric acid until the curd has 
dissolved completely. The mixture is cooled, shaken with 25 c.c. 
of a mixture consisting of 2 volumes of light petroleum and 1 
volume of ether, the ethereal solution is separated, and shaken after 
the addition of 1 drop of ammonia and 5 c.c. of water. The 
aqueous layer is now separated, heated on a water-bath for a few 
minutes to expel the excess of ammonia, and then tested with ferric 
chloride solution. On the addition of the ammonia, a precipitation 
of ammonium benzoate takes place, and this reaction, although less 
characteristic, is more sensitive than the ferric chloride test. 

The quantity of benzoic acid present may be estimated by 
heating 25 c.c. of the milk with hydrochloric acid under a reflux 
apparatus, extracting the cooled solution three times with 20 c.c. 
of the mixture of light petroleum and ether, and shaking the 
separated ethereal portions with 10 c.c. of water and 1 drop of 
ammonia; this extraction is twice repeated. The mixed aqueous 
portions are then acidified with hydrochloric acid, extracted three 
times with the ethereal solvent, the extracts are evaporated at the 
ordinary temperature, and the residue is dried in a desiccator to 
constant weight. The benzoic acid is then volatilised at 100°, the 
loss in weight giving the amount of the acid. W. P. S. 


The Identification of Carbamide and its Precipitation from 
Extremely Dilute Solutions. R. Fosse (Compt. rend., 1913, 157, 
948—951).—By means of its xanthhydrol derivative, it is possible 
to separate carbamide and identify it by analysis at a dilution of 
5 parts in 100,000. It can be identified microscopically at a 
dilution of 1 in 100,000, and precipitated at a dilution of 1 in 
1,000,000. At the first dilution the precipitation is best carried 
out by adding to 2 parts of the solution 7 parts of acetic acid and 
1 part of a 10% alcoholic solution of xanthhydrol. In the second 
and third cases, acetic acid should be added until the final solution 
contains 10% of this acid. The precipitate recrystallised from 
alcohol forms radiating, microscopic filaments. W. G. 


Volumetric Estimation of Carbamide. Apo.r Jotirs (Biochem. 
Zeitsch., 1913, 57, 414—419).—IJt is found that by the addition of 
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potassium ferricyanide to the hypobromite solution results nearer 
to those required by theory are obtained than when the former 
substance is omitted ; 2°5 c.c. of the carbamide solution (diluted so 
as to contain 2°3% urea) are treated with 5 c.c. of 20% potassium 
ferricyanide solution, and then 20 c.c. of a solution produced by 
dissolving 150 grams of sodium hydroxide and 25 grams of bromine 
in 250 c.c. of water are added. The nitrogen evolved is collected 
in a nitrometer, a convenient form of which is described and 
figured in the text. Ss. B. 8. 


Estimation of Caffeine in Kola Preparations, particularly in 
Granulated Kola. Maurice Francois (Ann. Falsif., 1913, 6, 
596—608).—The whole of the caffeine present in kola preparations, 
such as the extract, fluid extract, and granulated products, may 
be extracted by means of chloroform, provided that the prepara- 
tion is mixed with magnesia, dried thoroughly, and then ground up 
with sand before the extraction is commenced. The caffeine thus 
obtained is free from ash, and does not contain more than 1% of 
impurities which are insoluble in hydrochloric acid. In the case 
of kola nuts themselves, the method yields low results owing to 
the fact that the magnesia does not penetrate the particles suffi- 
ciently to liberate the whole of the caffeine; in this respect the 
method requires further investigation. W. P. 8. 


New Test for the Cinchona Alkaloids. G. N. Watson (Amer. 
J. Pharm., 1913, 85, 502)—A vellow precipitate is formed when a 
sulphuric acid solution of quinine, cinchonine, or cinchonidine is 
treated with a few drops of a saturated alcoholic solution of 
a-naphthol to which a small quantity of sulphuric acid has been 
added ; the precipitate is soluble in excess of the reagent, yielding 
a yellow solution. Other white alkaloids do not give the yellow 
coloration. The test will detect the presence of the cinchona 
alkaloids in mixtures of the same with atropine, morphine, cocaine, 
strychnine, caffeine, brucine, and codeine. . BP. 


A Colorimetric Method for the Estimation of Histidine. 
Moriz Wess and Nrkxoxaus Sopotev (Biochem. Zeitsch., 1913, 58, 
119—129).—-The Pauli diazo-reaction for histidine was employed. 
The reagents used were a solution of sulphanilic acid in hydro- 
chloric acid, and a solution of sodium nitrite. A mixture of these 
was added to the solution under investigation, and then 10% sodium 
carbonate was added. The total volume of the mixture was kept 
constant, and the colour obtained was then compared with that 
got, under similar conditions, with a 1/10,000 histidine solution. 
The solution under investigation was then diluted, and the test 
repeated until a dilution equivalent to a histidine content of 
1/10,000 was obtained. For accurate estimations, the control and 
test solutions could then be compared in a Duboscq colorimeter. 
Certain inhibitory substances are sometimes present, which appear 
to combine with the diazonium compound. In these cases larger 
quantities of the reagents must be employed, and a scheme is 
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suggested by means of which the influence of the inhibitory 
substances can be removed, by carrying out the reaction systemati- 
cally in the presence of varying amounts of the reagents. 


8. B. S. 


The Non-interference of “ Ptomaines” with Certain Tests 
for Morphine. Jacos Rosensioom and 8. Roy Mitts (J. Biol. Chem., 
1913, 16, 327—330).—Bacterial products formed during aerobic 
and anaerobic putrefaction of human organs did not in any way 
give reactions simulating those due to the presence of morphine, 
and in no way interfered with the detection of morphine when 
this alkaloid was added. Each of the many reactions for morphine 
are dealt with. W. Dz. H. 


The Reaction of Some -Purine, Pyrimidine, and Hydantoin 
Derivatives with the UriclAcid and Phenol Reagents of Folin 
and Denis. Howarp B. Lewis and Ben H. Nicoxer (J. Biol. Chem., 
1913, 16, 369—374).—Many derivatives of the groups mentioned 
give the reactions referred to; long lists of these are given in 
reference to these reactions. With the exception of thiocarbamide, 
no substance was observed to react typically with the phenol 
reagent which does not contain a phenol group or react with the 


uric acid reagent. With the exception of the thiopurines, none of — 


the purines react positively. Funk and Macallum’s suggestion that 
in the purines the substitution of the hydrogen atoms of the ring 
lessens or destroys the power to react with the uric acid reagent, 
does not hold for the hydantoin group. W. D. H. 


Estimation of Gliadin in Flour and Gluten. Geo, A. OLson 
(J. Ind. Eng. Chem., 1913, 5, 917—922).—The simplest method for 
the estimation of gliadin in flour consists in estimating the nitrogen 
in the uncoagulable portion of the alcohol extract, and deducting 
the result from the total alcohol-soluble nitrogen. Alcohol solutions 
extract two groups of nitrogenous substances from flour; when the 
alcoholic solution is evaporated and water is added, gliadin separates 
whilst the other group of substances remains in solution. A 1% 
sodium chloride solution extracts a part of the gliadin contained 
in wheat flour. Solutions containing from 50% to 65% by vol. of 
alcohol extract equivalent amounts of gliadin from flour; when the 
alcoholic strength is above 65% the amount of coagulable nitrogen 
diminishes. For the estimation of gliadin the use of 50% alcohol 
is, therefore recommended. About 68% of the total alcohol-soluble 
nitrogen is coagulable, whilst the soluble portion may be precipi- 
tated completely by means of phosphotungstic acid. W. P. 8S. 
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Index of Refraction of Binary Mixtures. Axrico Mazzuc- 
CHELLI (Atti R. Accad. Lincei, 1913, [v], 22, ii, 691—696).—The 
author replies to the criticisms of Schwers (A., 1913, ii, 453, 537). 

ee 


Ultra-violet Emission Bands of the Mono-., Di-, and Tri- 
atomic Oxygen: Molecule. J. Srark (Ann. Physik, 1914, [iv], 
43, 319—336).—Experiments are described the object of which 
was to ascertain the ultra-violet spectra emitted by oxygen mole- 
cules containing one, two, and three atoms. The observations were 
made with a special form of end-on discharge tube having a quartz 
plate at right angles to the capillary. 

It has been previously shown (Goldstein, A., 1903, ii, 723) that 
ozone is formed in the discharge through oxygen at low pressures, 
and it is to be expected that the emission spectra of both O, and 
O; will be observable in these circumstances. By reference to 
the absorption spectra of oxygen and ozone it is possible to assign 
certain bands in the emission spectrum to O, and others to O;. In 
this way it has been found that the triatomic molecule gives rise 
to a large number of bands which stretch from the green of the 
visible spectra up toA 210 up. These bands are shaded off towards 
the long-waved end of the spectrum and can be resolved into lines. 
The diatomic oxygen molecule emits bands which extend from A 200 
to beyond A185 yp. These bands correspond exactly with the 
fluorescence bands of oxygen. 

The so-called “ ultra-violet water vapour bands” in the region 
A 340 to A 230 up have been shown by Steubing (A., 1910, ii, 913) 
to be due to oxygen, and evidence is now brought forward in 
support of the view that these are emitted by monatomic oxygen. 
These bands make their appearance in pure oxygen when the 
energy of the electrical discharge is sufficiently high. They appear 
in greater intensity if oxygen compounds are present, which on 
dissociation give rise to oxygen atoms and other molecules which 
are stable at low temperatures. Such compounds are water and 
carbon dioxide, which on dissociation yield atomic oxygen and the 
stable molecules H, and CO respectively. H. M. D. 


Line Spectrum of Nitrogen in a Geissler Tube. C. Por- 
LEZZA (Gazzetta, 1913, 43, ii, 699—708).—This paper gives the results 
of measurements of the wave-lengths of the lines of this spectrum, 
many of which have hitherto been ascertained only approximately. 
A table is given showing also the wave-lengths determined by 
others, both in a Geissler tube and at atmospheric pressure. 


R. V. 8. 
VOL. CVI. il. 1l 
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Precise Study of the Second Group of Bands of Nitrogen 
in the Magnetic Field. Recognition of the Nature of the 
Displacements. H. Destanpres and L. p’AzamBusa (Compt. rend., 
1914, 158, 153—159).—-A study of the second group of bands in 
the spectrum of nitrogen produced in a field of 35,000 gauss, the 
observation being photographic. The results show that the law 
that the rays of an even arithmetic series are all displaced in the 
same sense or are all divided in the same manner with dissymmetries 
of the same type, the displacements, variations, and ratios of the 
brightness of the components being variable only from one ray to 
another, holds good for this group, and is probably general. They 
also verify Deslandres’ previous views on displacements in band 
spectra. In this group the displacements occur with division and 
polarisation, and result in slightly modified ordinary Zeeman 
divisions. Further, these divisions show only a feeble difference 
between components which can correspond with mobile electric 
charges, positive or negative, and of a mass greater than that of 
the electron. W. G. 


Wave-length Normals of the Third Order from the Arc 
Spectrum of Iron between (4282 and A4903. L. Janicki 
(Zeitsch. wiss. Photochem., 1914, 13, 173—185).—Accurate measure 
ments of wave-lengths of lines in the are spectrum of iron have 
been made with the aid of a large concave grating. A table is 
given in which the lines suitable for use as standards of the third 
order are grouped together. It has been found that more 
accurate measurements can be obtained by using the middle portion 
of a long arc than by observations on a relatively short arc. Lines 
which are comparatively indistinct in the short arc, become quite 
sharp when a long arc is utilised as the source of light. It is prob- 
able that the observed differences are due to differences in the 
density of the vapour. In the neighbourhood of the cathode, the 
temperature is much higher than in the more remote regions, and 
the density of the vapour is consequently much larger. With a 
short arc, the cathode influence extends more or less over the 
whole region occupied by the arc. H. M. D. 


Absorption Spectra of Some Salts of Uranium. Arrico 
MazzuccHe.ui and Uco Perret (Atti R. Accad. Lincei, 1913, [v]. 22, 
ii, 445—451. Compare Mazzucchelli and Greco d’Alceo, A., 1913, 
ii, 167).—Further experiments show that although, as formerly 
stated, the addition of carbamide to dilute solutions of uranyl 
nitrate does not alter the absorption spectrum, yet in concentrated 
solutions (30% of carbamide to 40% solution of uranyl nitrate) a 
change is produced which is not due merely to the basic properties 
of carbamide, because ammonia, although more basic, produces less 
alteration. 

When potassium hydroxide, ammonia, pyridine, or aniline is 
added to a solution (4/10) of uranyl malate, the absorption spec- 
trum is altered, but the new spectrum is almost the same in all 
four cases, so that potassium hydroxide and the amines appear 
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to act only in virtue of their basic properties, and not in the 
direction of forming specific complexes. The addition of free acid 
to a solution of uranyl malate does not render the absorption 
bands sharper, but, on the contrary, more diffuse. 

The spectra of the following compounds, both before and after 
the addition of a base, are described: uranyl tartrate, citrate, 
lactate, and quinate. 

The reaction between uranyl sulphate and potassium malate or 
tartrate can be followed spectroscopically to some extent, but the 
method does not lend itself to accurate determinations. 

The spectra are described of a number of organic salts of quadri- 
valent uranium, including the malate, tartrate, quinate, citrate, 
lactate, glycollate, and oxalate, as well as potassium uranotetr- 
oxalate and potassium uranomalonate. R. V. S. 


The Phototropy of Inorganic Systems. JosE Ropricuez 
Movreo (Compt. rend., 1914, 158, 122—125).—Several samples of 
calcium sulphite examined were phototropic as well as phosphor- 
escent, whilst others exhibited only one of the two phenomena. 
The effective rays are the violet rays for both phosphorescence and 
phototropism. There is a limit temperature above which both these 
properties disappear. In all cases where the calcium sulphide or 
other similar sulphides were phototropic, it was found that they 
contained traces of manganese, to the presence of which the author 
considers that this phenomenon is due. W. G. 


Polymerisation of f8-Methylanthracene (Correction). 
Fritz Weicert and Orro Krier (Zeitsch. physikal. Chem., 1914, 86, 
383. Compare this vol., ii, 11).—It is shown that the specific 
photochemical action ¢th =1°22x 10-5 mols. per cal. is one-half 
the value given in the previous paper (/oc. cit.). J. F. 8. 


Dependence of the Relative Ionisation in Various Gases 
by 8-Rays on their Velocity and its Bearing on the Ionisa- 
tion Produced by y-Rays. R. D. Kieeman (Proc. Camb. Phil. Soc. 
1914, 17, 314—320. Compare A., 1910, ii, 474).—Further experi- 
ments on the relative ionisations produced in hydrogen, air, and 
methyl iodide by A-rays indicate that the relative ionisation is 
independent of the velocity of the B-ray. The B-rays from radium 
were admitted into an ionisation chamber through an aluminium 
window, 0°16 mm. in thickness. By means of a magnetic field, the 
beam of rays could be hardened to any desired extent by deflecting 
the more slowly moving rays. The application of the field was 
found to have practically no influence on the relative ionisation 
values for the three gases under examination. 

According to previous experiments on the ionisation produced 
by y-rays of varying hardness (A., 1909, ii, 636), it appears that 
the ionisation in methyl iodide relative to that in air increases 
greatly with the softness of the rays. Since this cannot be due to 
differences in the nature of the B-rays which are given off by the 
walls of the vessel, it is probable that the observed change in relative 
11—2 
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ionisation is due to the secondary y-rays given off by the walls. 
One part of the ionisation due to these rays varies as the square 
of the pressure of the gas, and the other part directly as the pres- 
sure. The latter ionisation effect increases with increase in the 
softness of the rays. H. M. D. 


Secondary y-Radiation. D. C. H. Frorance (Phil. Mag., 1914, 
[vi], 27, 225—244).—The origin of the scattered y-rays which 
emerge at all angles when a beam of primary y-radiation is passed 
through matter is discussed, and the conclusion is arrived at that 
they are primary y-rays which have lost energy and have become 
altered in type. They are not in any way characteristic of the 
material by which they are produced. Their penetrating power is 
less the greater the angle they make with the direction of the 
original primary beam, and they are completely heterogeneous. 
With heavy elements as radiators, there is a small amount of a 
soft radiation returned from the incidence side of the radiator 
which may possibly be a characteristic radiation. The quality and 
distribution of the scattered y-radiation under a variety of con- 
ditions have been examined. F. S. 


Analysis of the y-Rays from the Uranium Products. H. 
Ricwarpson (Phil. Mag., 1914, [vi], 2'7, 252—256).—The y-radiation 
from uranium-X, separated from 3 kilos. of uranyl nitrate, has been 
examined. The absorption curve in aluminium showed the presence 
of a radiation amounting to about 40% of the total, completely 
absorbed by 2 mm. of aluminium, for which » was 24 (cm.)-}. 
The determination for greater thicknesses was difficult owing to 
the smallness of the effects, but the results confirmed those of 
Soddy and Russell, with the uranium-X from 50 kilos. of uranyl 
nitrate, in showing, in addition to the very penetrating y-rays for 
which p is 0°140(cm.)-!1, an intermediate type for which p» is 
0°70 (cm.)-1. It is assumed as most probable that the most pene- 
trating type of y-rays arises from uranium-X,, and the two less 
penetrating types from uranium-X,. The softest radiation, for 
which yp is 24, is probably a characteristic radiation of the L-series, 
and this absorption coefficient for an element of atomic weight 234, 
in relation to those of the other radiations of the same type given 
by the other radio-elements, supports the view that actinium is a 
branch product of uranium-X and has an atomic weight 230. 

F. 8. 


The Number of Ions Produced by the y-Rays of Radium. 
A. 8. Eve (Phil. Mag , 1914, [vi], 2'7, 394—396).—A recent redeter- 
mination of XK, the constant of the equation g=KQ/r%e"", where 
q ions are produced per c.c. of air at V.7.P. by Q grams of radium 
at distance rcm., and p» is the absorption coefficient of the y-rays 
in air, gave the value 4 x 10° in good agreement with earlier results. 
The total number of ions V, produced per gram of radium by the 
y-rays, calculated from V=42rKQ/p, is 84x10. This is con- 
siderably less than a value for WV, 13x10", obtained by Moseley 
and Robinson, but the discrepancy may be due to the latter value 
including the softer y-rays of radium-B, not included in the former 
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result. For the purpose of calculation of the atmospheric ionisa- 
tion due to radium and its equilibrium products in the earth, the 
former value should be used. Whereas, for calculations of the 
heating effects of the y-rays of radium, it is necessary to include 
also the effects of the softer rays, and the calculation becomes a 
difficult one. F. 8. 


Positive Ions from Hot Metals. O. W. Ricnarpson (Proc. 
Roy. Soc., 1914, A, 89, 507—524. Compare A., 1913, ii, 903, and 
previous papers).—The apparatus employed in previous experiments 
has been improved in a number of details, and a new series of ob- 
servations has been carried out with platinum, iron, manganin, 
and potassium sulphate. 

In the case of all three metallic substances the values obtained 
for the electric atomic weight are in general very close to 40, 
which is the value found for the ions emitted by potassium sulphate. 
The wide distribution of potassium and its highly-developed 
capacity for ionising, lead the author to the conclusion that the 
above value for the electric atomic weight is really due to the 
emission of potassium ions resulting from adventitious impurities 
in the heated metals. The experimental data are entirely opposed 
to the view that the positive ions consist of charged atoms or 
molecules of one or more of the common gases, such as carbon 
monoxide, carbon dioxide, hydrogen, oxygen, or nitrogen. Argon 
is the only common gas for which the electric atomic weight is in 
close agreement with the experimental value, but in view of the 
strong evidence in favour of potassium, it is difficult to suppose that 
any appreciable part of the emission effect is due to argon. It 
might also be supposed that the carriers are calcium atoms with 
a single positive charge, but the ionising tendency of calcium is too 
small to account for the observed facts. 

From experiments with platinum in which the metal was heated 
for a long period of time, it would seem possible to exhaust the 
metal of the impurities which give rise to the potassium ion. After 
such prolonged thermal treatment, the electric atomic weight was 
found to fall from 40 to about 23 (sodium ion), afterwards rising 
quickly to about 60. This is supposed to correspond with the 
emission of singly-charged iron atoms. H. M. D. 


Tables of Exponential Functions Relating to the Radium 
Emanation. Lion Kotowrat (Le Radium, 1913, 10, 389—392).— 
This consists of a reprint of the tables relating to the disappear- 
ance and accumulation of radium emanation with the value for 
the disintegration constant A=0°00751 (hour)-'. The first table 
gives the fraction of radium emanation remaining at hourly in- 
tervals from 0 to 52 hours, at two-hour intervals from 54 to 72 
hours, at three-hour intervals for the fourth and fifth day, and so 
on for thirty days. The second table gives the amount of emana- 
tion accumulating in a radium solution for the same intervals, in 
terms of the hourly rate of production as the unit, or of the 
equilibrium amount, 1/A, as 133°156. F. 8. 
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Dependence of the Photoelectricity of Metals on the 
[Surrounding] Gas with Special Reference to the Cause of 
the Strong Photoelectricity of Potassium. G. WirpMANnN 
and W. Hautuwacus (Ber. Deut. physikal Ges., 1914, 16, 107—120).— 
The question as to whether the photoelectric behaviour of metals 
is dependent on the presence of gas in the surface layer has been 
examined with reference to the observation that electrons are 
emitted during chemical reactions (compare Haber and Just, A., 
1909, ii, 853). As a result of the recent work of Ullmann and of 
Paech (this vol., ii, 89), there can be little doubt that the photo- 
electric emission of metals is to a large extent dependent on the 
nature of the surrounding gaseous medium. On the assumption 
that the gas might prove to be essential for the development of 
the photoelectric effect, experiments have been made with potass- 
ium cells. By means of a special form of apparatus in which the 
potassium could be subjected to a succession of distillations during 
which the highest possible degree of exhaustion was maintained, 
it has been found that potassium is ultimately obtained in a con- 
dition in which it is photoelectrically inactive. This result in- 
dicates conclusively that the presence of gas in the surface layer 
of the metal is necessary for the development of its photoelectric 
properties. H. M. D. 


Influence of Temperature and of the Occlusion of Gases 
on the Photoelectric Behaviour of Metals, Metallic Oxides, 
and Metallic Sulphides. Apotr HaLLermann (Zettsch. wiss. Photo- 
chem., 1914, 13, 186—207).—From experiments on the photoelectric 
properties of platinum, gold, palladium, and of the oxides of 
copper, calcium, barium, zinc, cerium, thorium, and uranium at 
various temperatures up to about 600°, it has been found that the 
photoelectric activity is in all cases independent of the tempera- 
ture. Fatigue effects are not observed at higher temperatures, and 
this fact is considered to be in favour of the view that such effects 
are connected with the adsorption of gases by the electrodes. 

The current potential curves, which are obtained by plotting 
the photoelectric current against the potential applied to the 
electrodes, are found to be of exactly the same form for the oxides 
as for the metals, and the nature of these curves is the same at 
high as at low temperatures. Rise of temperature reduces, how- 
ever, the sparking potential. 

From experiments made with cupric and silver sulphide, which 
exhibit transition points at 105° and 170° respectively, it has been 
found that the polymorphic change is without influence on the 
photoelectric activity of the sulphides. 

When a metal has been employed as anode in the glow discharge, 
its photoelectric sensitiveness is found to be diminished, whilst the 
opposite effect is observed when the metal has been used as cathode. 
The influence of the electrical treatment diminishes with rise of 
temperature, and it is no longer observable at temperatures above 
400°. The nature of the gas in the discharge tube does not 
appear to have any influence on the change in the photoelectric 
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behaviour of the metal. According to Skinner (A., 1905, ii, 797), 
gases are evolved when the metal functions as cathode, and ab- 
sorbed when it acts as anode; this would seem to show that the 
occlusion of gases diminishes the photoelectric activity. 

H. M. D. 


Dielectric Constant of Hydrogen at High Pressures. A. 
OccutaLini (Atti R. Accad. Lincei, 1913, [v], 22, ii, 482—484. Com- 
pare following abstract).—Measurements of the dielectric constant 
of hydrogen at pressures between 94 and 196 atmospheres lead to 
the formula (K—1)/(K+2)d=90154(10-%). Extrapolation gives 
the value 1°0002705 for the dielectric constant of hydrogen at 
ordinary pressure. ; R. V. S. 


Dielectric Constant of Nitrogen at High Pressures. E. 
Bopareu (Atti R. Accad. Lincet, 1913, [v], 22, ii, 480—482).—Deter- 
minations of the density (d) and dielectric constant (K) of nitrogen 
at pressures ranging from 87 to 226 atmospheres lead to the formula 
(K—1).107/(K+2)d=1954. By extrapolation the value 1°000587 
is obtained for the dielectric «onstaat of nitrogen at the ordinary 
pressure. R. V. S. 


Experiments with Liquid Helium. The Electrical Re- 
sistance, etc. VIII. The Sudden Disappearance of the 
Ordinary Resistance of Tin and the Super-conductive State 
of Lead. H. Kameriinen Onnes (Proc. KX. Akad. Wetensch. Amsterdam, 
1913, 16, 673—688. Compare A., 1913, ii, 748, 822).—The elec- 
trical resistance of tin and lead wires has been investigated at 
helium temperatures. In the case of tin, the resistance practically 
disappears when the temperature is lowered to 3°8° X, the ratio 
of the resistance at this temperature to that at 273° K being less 
than 10-7. In addition to the sudden disappearance of the resis- 
tance, it has been found, as in the case of mercury (loc. cit.), that 
for each temperature below the vanishing point, there is a “ thres- 
hold value” of the current density below which the current passes 
without any perceptible fall of potential. For current densities 
higher than this, the passage of the current is accompanied by 
potential phenomena which increase rapidly as the excess of the 
current above the “‘ threshold value” increases. 

Pure lead also passes into the super-conducting state at helium 
temperatures. The temperature at which the resistance disappears 
has not yet been determined, but from observations made at 
helium and hydrogen temperatures, it lies between 4°3° X and 
14° K. 

Further observations have reference to the potential phenomena 
in the super-conducting condition, and from these conclusions are 
drawn relative to the maximum value of the residual resistance in 
the super-conducting state. For tin the ratio of the resistance at 
1°8° K to that at 273° X is less than 6x 10-1", whilst the corre- 
sponding ratio for lead is less than 0°5x10-%. For mercury at 
2°45° K, this ratio was found to be less than 2 x 10-". 

H. M. D. 
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Couples with Flames Charged with Chlorine. G. Morgau 
(Compt. rend., 1914, 158, 260—262)—The #.M.F. of the couple 
Pt|flame|flame|Pt coated with an alkaline earth oxide (compare 
this vol., ii 22), and of the similar couple where one flame is charged 
with the vapour of some salt (compare this vol., ii, 22), is increased 
by 0°55 volt on the introduction of chlorine or bromine into the 
flame in contact with the pure platinum. The same results are 
obtained by the introduction of chloroform or carbon tetrachloride. 
This is explained by the fact that the radiation from the platinum 
electrode is annulled by the active substance, and the #.M.F. is 
increased by an amount equal to the #.M.F. of a couple 

Pt cold|pure flame| Pt hot. 
The results give a value of 4:4 x 107 cm./sec. for the mean velocity 
of emission of corpuscles from the platinum (compare loc. cit.). 


W. G. 


Study of the Hydrogen Hlectrode, of the Calomel Elec- 
trode, and of Contact Potential. C. N. Myers and S. F. Acres 
(Amer. Chem. J., 1913, 50, 396—411).—In earlier papers (Loomis and 
Acree, A., 1912, ii, 124, 125; Desha and Acree, A., 1912, ii, 125), 
an account has been given of a study of the hydrogen electrode and 
its application to the determination of hydrogen ion concentrations 
in organic reactions. 

In continuation of this investigation, efforts have been made to 
render the hydrogen electrode more accurate for the purpose, and 
to make the calomel cell more nearly standard. The present 
paper gives a preliminary account of the work. 

A record is given of a 0°1VKClI-HgCl-Hg battery, showing the 
changes taking place from the time that the battery was first pre- 
pared. The cells required thirty-six to forty-eight hours to settle 
down, and then their relation remained approximately constant for 
over a year. The total change in a battery amounted to 0°000085 
volt in a year, but the individual cells did not vary to so great an 
extent. A comparison of two freshly-prepared calomel batteries 
shows that they were in good agreement after a year. The relation 
between a freshly-prepared battery and one of a year’s standing 
is also given; in the first three months, the difference of potential 
between them was about 0°000045 volt. Hydrogen electrodes, after 
standing dry throughout the summer, showed considerable disagree- 
ment, and some difficulty was experienced before they gave satis- 
factory agreement. A typical comparison is given of the hydrogen 
electrode, 0°'1VHCl—Pt—H,, and a fresh calomel electrode, and the 
methods of applying the correction are shown. The corrected 
average value agrees closely with those obtained with two fresh 
calomel batteries. The results are recorded of experiments in 
which Bjerrum’s “ sandfiillung ” was used between the calomel and 


hydrogen electrodes, and also of a typical contact potential ex- 
periment with one Hg-HgCl-0°1VHC! battery against a fresh 
calomel battery. 

The results of the work show a constancy in the values of the 


— 
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various systems mentioned, which is explained by their having 
been completely saturated with hydrogen before being joined. 
E. G. 


Application of the Theory of Allotropy to Electromotive 
Equilibria. A. Smits (Proc. K. Akad. Wetensch. Amsterdam, 1913, 
16, 699—710).—The author’s theory of allotropy (A., 1910, ii, 195, 
400) is applied to the electrolytic dissolution and deposition of 
metals which consist of mixtures of allotropic modifications. 

The theory indicates that electrolytic deposition will in many 
cases give the metastable form. If the reversible changes take 
place with very small velocity, it is shown further that the surface 
of the metal will become more noble during the process of electro- 
lytic dissolution. The periodic oscillations in the potential differ- 
ence at the surface of contact between a metal and solution can be 
accounted for from the same point of view. The fact that the 
contact of a metal with the solution of one of its salts exerts an 
accelerating influence on the setting up of the equilibrium between 
the allotropic forms is also consistent with the theory. 

The remarkable chemical reactivity of metals obtained by re- 
duction at low temperatures is supposed to be due to the wide 
divergence between the actual condition and the equilibrium con- 
dition. Pyrophoric forms may possibly be explained in this way, 
the metals in this condition containing an abnormally large pro- 
portion of simple molecules. H. M. D. 


Nickel-plating on Aluminium. J. Canac and E. Tassitiy 
(Compt. rend., 1914, 158, 119—121).—Aluminium is readily plated 
with a durable coating of nickel by the following procedure. The 
metal to be plated is first plunged in a bath of boiling potassium 
hydroxide solution, and then scrubbed with milk of lime. This is 
followed by steeping in a 0°2% solution of potassium cyanide for 
several minutes, after which it is transferred to a bath made up 
of 500 grams of hydrochloric acid and 1 gram of iron in 500 c.c. 
of water. Between each bath it is well washed with water, and 
after the last washing it is plated electrolytically in a solution of 
nickel chloride. The. deposit so obtained is very adhesive and 
durable, as the metal can be folded or hammered without it 
cracking. The metal can be heated to the melting point of alu- 
minium without the nickel separating, and is not attacked by dilute 
alkali, glacial acetic acid, or concentrated sodium chloride solution, 
cold or hot. From the point of view of the conduction of electrical 
energy, the coefficient of dilatation of the metal is lowered by 
plating. The Kelvin effect is nil. The success of the plating 
apparently depends on the use of the ferruginous bath. W. G. 


Measurements in the Electromagnetic Spectrum of Water 
with Feebly Damped Vibrations of 65 to 20 cm. Wave- 
length. A. R. Cottey (Ann. Physik, 1914, [iv], 43, 309—318).—A 
reply to Rukop’s criticism (compare A., 1913, ii, 1018) of the 
author’s measurements. Further observations relating to the 
nature of the electromagnetic spectrum confirm the results obtained 
in the previous experiments. H. M. D. 
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Uses of the Concentrated Filament Tungsten Lamp in the 
Laboratory. F. Avex. McDermort (J. Amer. Chem. Soc., 1914, 36, 
454—-455).—A stereopticon type of tungsten lamp, rated at 100 
watts for 110 volts, and giving about 60 c.p., is recommended for 
use in microscopic work and for the polarimetry of highly coloured 
or turbid liquids. No bright-line images of portions of the filament 
are formed in the field of the instrument, and the intensity is very 
much greater than that obtainable with the frosted-bulb lamp. 

T. S. P. 


Temperature of Non-homogeneous Flames. Hepwiec Koxun 
(Physikal. Zeitsch., 1914, 15, 98—105).—If a Nernst filament is placed 
in close proximity to a flame containing the vapour of a metallic 
salt, so that the rays emitted by the filament pass through the 
heated salt vapour on their way to the slit of a spectrometer, it is 
found that the lines emitted by the vapour appear bright or dark 
according to the intensity of the continuous spectrum which is 
emitted by the filament. The temperature at which transition 
occurs from one condition to the other has been termed the inversion 
temperature, and measurements of this temperature have been made 
by Kurlbaum and Schulze (A., 1906, ii, 726) for a number of 
metallic salts. Similar experiments have been carried out by the 
author, who finds that the inversion temperature for a Bunsen 
flame containing the chlorides of lithium, sodium, potassium, 
thallium, and rubidium depends on the nature of the salt introduced 
into the flame. In the case of the lithium line A\=670 up, it was 
found that the inversion temperature increases when sodium, 
potassium, or rubidium chloride is simultaneously introduced with 
the lithium chloride into the flame. These results are in general 
agreement with the observations made by Kurlbaum and Schulze. 

The theoretical discussion of the observed changes in the inversion 
temperature indicates that these can be satisfactorily explained on 
the assumption of pure temperature radiation if the inhomogeneity 
of the flame is taken into consideration. H. M. D. 


The Critical Condition. Paut Hein (Zeitsch. physikal. Chem., 
1914, 86, 385—426).—The phenomena occurring at the critical 
temperature have been examined in the case of carbon tetrachloride, 
sulphur dioxide, and carbon dioxide. In the case of the two last- 
named substances, experiments have been carried out in which air 
has not been entirely removed, and in which the gas was not con- 
taminated by more than 1 part of air in 40,000 of the gas. The 
substances under examination were placed in narrow, cylindrical 
tubes, together with a number of “density pellets,” and sealed up. 
The temperature was then slowly changed from a few degrees 
below the critical temperature to a few degrees above, and observa- 
tions made on the density and the formation of fog in the tube. 
It is shown that the presence of impurities in the substances 
examined affect the phenomena occurring near the critical tempera- 
ture in a marked degree. Density differences are observable with 
pure substances above the critical temperature, but these vanished 
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in the case of carbon dioxide at a temperature 0°46° above the 
temperature at which the meniscus disappeared, and they were only 
of the smallest character. On the other hand, with carbon dioxide 
containing air, density differences amounting to 13% were observable 
at a temperature 3°2° above the temperature at which the meniscus 
disappeared. The author is of the opinion that his results are in 
accord with the two-phase theory at the critical temperature rather 
than with the one-phase theory. J. F. 8. 


Determination of the Transformation Points of Sodium 
and Potassium Sulphates, Molybdates and Tungstates. UH. 
S. van Kiooster (Zeitsch. anory. Chem., 1914, 85, 49—64).—In place 
of cooling curves, heating curves have been adopted. The trans- 
formation point may be overstepped in this way, but by cooling 
until reconversion is complete, and again heating, the true point 
may be found, and recognised by the fact that it is independent of 
the rate of heating. The temperature is reproducible within +1°. 
The following transformation and melting points have been deter- 
mined with this degree of accuracy: 


Trans- Trans- Trans- 

formation I. formation IT. formation ITI. M. p. 
NigSO, ....co0ee 241° -- — 884° 
Na,MoO, ...... 445 592° 640° 687 
Na, WQ\......... 5387 —_ — 694 
Ss diskem 0 582 oe 1067 
K,Mo0, ......... 327 454 479 919 
KW, ......000 388 = _ 921 


C. H. D. 


Matter in the Superfused State. R. Nasini and U. Brescrani 
(Mem. R. Accad. Lincei, 1913, [v], 9, 735—750).—The authors have 
repeated and extended their investigations on sulphur (compare A., 
1913, ii, 555), solidifying at 114°, and have confirmed the con- 
clusions previously deduced. 

Study of the superfusion phenomena of triphenylmethane, m. p. 
90°4°, solidifying point 87°8°, and of trimethylcarbinol, solidifying 
point 23°4°, reveals no appreciable abnormality in either the 
ordinary or the differential cooling curves, so that these substances 
do not exhibit the ‘“ Moreschini effect.” 

Experiments on sodium thiosulphate indicate unexplained dis- 
cordance between Bruner’s data for the specific heat (A., 1895, ii, 
482) and those afforded by the cooling curves. 

Superfused thymol contains no nucleus capable of inducing 
crystallisation. Ultramicroscopic observations on acetic acid and 
anethole reveal no change occurring when the superfused liquids 
pass through the melting point. Even in the superfused state these 
liquids must therefore be regarded as optically empty, and if 
crystalline nuclei are formed, these must be of less than ultra- 
microscopic magnitude. T. H. P. 


The Temperature of Solid Carbon Dioxide Cooling Baths. 
A. Turet and E. Caspar (Zeitsch. physikal. Chem., 1914, 86, 257—293). 
—The temperatures of mixtures of carbon dioxide snow with ether, 
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alcohol, and acetone have been determined by means of a vapour- 
pressure thermometer. The method of measurement consisted in 
immersing a bulb containing pure carbon dioxide snow in the 
freezing mixture and measuring the vapour pressure of carbon 
dioxide in the bulb by means of a manometer, and from the known 
temperature-coefficient of the vapour pressure (57°0 mm. Hg per 
degree) calculating the amount by which the temperatures of the 
various baths differed from that of pure solid carbon dioxide. 
Theoretically, the temperatures ought in all cases to be the same as 
that of carbon dioxide snow itself, but experimentally they were 
found all to be a little higher; in the case of the ether mixture the 
temperature was about 0°09° higher. It is shown that the lower 
temperatures found for acetone mixtures are to be explained by 
the heat of solution of carbon dioxide, and that they do not repre- 
sent the true equilibrium temperature. The vapour pressure of the 
ether in the ether mixture is so small that it cannot influence the 
temperature to a measurable amount. The reason for the slightly 
higher temperature is found in the fact that, in addition to the 
atmospheric pressure, the hydrostatic pressure of the liquid column 
has to be overcome. Calculations made show that the pressure of 
this column of liquid corresponds exactly with the experimentally 
found temperature differences. The phase-rule diagram (6c) is 
worked out and described for the binary system carbon dioxide- 
ether, and the three-phase points characterised. J. F. S. 


Freezing Points of Organic Substances. JEAN TIMMERMANS 
(Bull. Soc. Chim. Belg., 1913, 2'7, 334—342. Compare A., 1911, ii, 854). 
—The reduced melting point is defined as the ratio of the melting- 
point temperature to the critical temperature, both being expressed 
on the absolute scale. These reduced melting points have been 
compared for a large number of substances, but the results afford 
no evidence of the existence of general relations connecting the 
reduced temperature with the composition and constitution. ‘he 
values range from 0°20 for helium and 0°235 for propane to 0°714 


for carbon dioxide and 0°929 for phosphonium chloride. 
H. M. D. 


Properties of Iodine as a Cryoscopic Solvent. I. F. 
Ouivart (Atti R. Accad. Lincet, 1913, [v], 22, ii, 697—702).—The 
marked solvent power of iodine towards many organic solvents and 
various salts has been noted in the author’s previous investigations 
(A., 1909, ii, 37, 39, 128, 226). 

Determinations of the velocity of crystallisation of iodine give 
results which are of considerable magnitude near the melting point, 
and increase rapidly with the degree of superfusion. The crystal- 
lisation of iodine hence responds to the requirements of good 
thermometric readings, and this is confirmed by direct cryoscopic 
measurements. Dilute solutions of stannic, antimony, arsenic, and 
mercuric iodides give the mean value 213 for the molecular de- 
pression of the freezing point. Beckmann (A., 1909, ii, 642) gave 
204 and Timmermans (A., 1906, ii, 429) 253°5. 
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The uncertainty of the value, 11°7 Cal., obtained by Favre and 
Silbermann for the latent heat of fusion of iodine, renders it 
impossible to calculate the cryoscopic constant by means of van’t 
Hoff’s formula. From Dewar’s indirect data (P., 1899, 15, 241) 
Beckmann calculated the value 14°87 Cal., which gives 201°4 for 
the cryoscopic constant. 

Cryoscopic investigation of solutions of iodoform, pdibromo- 
benzene, azobenzene, naphthalene, diphenyl, p-dinitrobenzene, 
benzoic anhydride, phenanthraquinone, and f-iodopropionic and 
benzoic acids, in fused iodine, confirm the earlier indications, that: 
(1) the molecular weights are normal in very dilute solution, but 
increase more or less rapidly with the concentration, even with 
compounds which exhibit no appreciable tendency to polymerise, 
and (2) this increase becomes more marked in passing from hydro- 
carbons to hydroxyl derivatives. 

For solvents of high specific gravity, such as iodine, the weight- 
concentrations commonly adopted in osmotic calculations are much 
smaller than the volume-concentrations, which, according to van’t 
Hoff’s theory, should be used. Assuming, as a rough approxima- 
tion, that solutions in iodine have D about 4, weight-concentrations 
of 1, 2, 3, ete., would correspond with volume-concentrations of 
4, 8, 12, etc. For hydrocarbons and halogenated derivatives, the 
abnormalities disappear if volume-concentrations are used in the 
calculations, but for B-iodopropionic and benzoic acids they persist 
in diminished degree; intermediate behaviour is shown by benzoic 
anhydride and phenanthraquinone, which therefore exhibit a slight 
tendency to polymerise. T. H. P. 


Cyanamide as a Cryoscopic Solvent. U. Pratotoneo (Att 
R. Accad. Lincei, 1913, [v], 22, ii, 716—720).—The latent heat of 
fusion of cyanamide, m. p. 42°9°, is 49°8+0°7 cals., and the value 
of the cryoscopic constant, calculated by means of van’t Hoff’s 
relation, 39°8. Direct determination of the cryoscopic constant 
with the following solutes gives the numbers: water, 28°4—26'1; 
ethyl alcohol, 28°1—26°6; formamide, 30°7—30°2; carbamide, 
29°7—29°1; dicyanamide, 32°1—32°8. Thus, as in the case with 
solvents of analogous constitution, the calculated and experimental 
values of the cryoscopic constant for cyanamide differ appreciably. 
Further, this solvent shows marked associating properties, which 
are most clearly manifested with hydroxylic solutes. T. H. P. 


Description of the “Cryoscope,” and Several Freezing- 
point Determinations of a Single Sample of Fresh Milk 
with Varying Degrees of Supercooling. M. C. Dekauyzen 
(Chem, Weekblad, 1914, 11, 126—131).—A modified form of Beck- 
mann apparatus, designed to facilitate accurate measurement and 
rapid working. The cooling bath is large, and consists of two con- 
centric glass cylinders, the inner one 17x27 cm., and the outer 
23 x 30°5 cm. The copper cover is replaced by a thick plate of 
ebonite. The freezing tube is round at the closed end, and is 
surrounded by a two-walled Dewar vacuum tube. The part project- 
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ing above the ebonite cover is protected by a wooden air chamber 
to prevent change of temperature. Rapid cooling is promoted by 
immersing in the cooler a wide test-tube containing mercury cooled 
to a suitable temperature. The results of a series of experiments 
on a sample of milk are given. A. J. W. 


New Formula for Determining the Latent Heat of Evapor- 
ation of Different Compounds. (Mile.) ALexanpra Ropzevitscu 
(J. Russ. Phys. Chem Soc., 1913, 39, Phys. Part, 355—361).—All the 
ordinary empirical formule for calculating the latent heat of 
evaporation are inapplicable for high temperatures, and especially 
for temperatures approaching the critical point. This is also the 
case with the thermodynamical formula, p= AT'(o-s).dp/dT, where 
p is the latent heat of evaporation, A4=1/425, o is the specific 
volume of the saturated vapour, s the specific volume of the liquid, 
and p the vapour pressure at the absolute temperature 7’; little is 
known of the values of o and s at high temperatures. 

The author shows that the above formula may be converted into 
the form p=NT?(x—p)/mmp.dp/dT, N representing a coefficient, 
m the critical pressure, and m the molecular weight. The coefficient 
N is derived as follows. The value of (o—s) depends on p and 7, 
the simplest assumption being that o—s=k7(x—p)/p, from which 
follows k=(o—s)p/T(m—p); with water and carbon disulphide, & is 
found to be independent of the temperature. It is further shown 
that, for a number of compounds of different chemical characters, 
the value of the product k.A.m.za is practically constant and 
equal to 1°95 x 10% (1°90—2°03 x 10%), and this product represents the 
coefficient V of the author’s equation. The latter gives values for 
the latent heat of evaporation of water at various temperatures 
from 0° to 200° in good agreement with the experimental numbers 
obtained by different investigators. tT. H. P. 


Ebullioscopic Constants. Ernst Beckmann and Orro LIEscHE 
(Zettech. physikal. Chem., 1914, 86, 337—348).—A simple deduction of 
the following five formule for calculation of the ebullioscopic 
constant is given: (1) k=M/100.p.(dt/dp); (2) k=mGA/1009; 
(3) K=RT?/w; (4) k=0°0096MT; and (5) k=0°00110897?/a’, in 
which & represents the constant, m the molecular weight of the 
dissolved substance, J that of the solvent, g the weight of the 
dissolved substance and G that of the solvent, p the vapour pressure 
of the solvent, dp the lowering of the vapour pressure, dt the boil- 
ing-point elevation due to dp, A the elevation of the boiling point 
when 1 gram molecule of a substance is dissolved in 100 grams of 
solvent, w the heat of vaporisation per gram of the solvent, and a? 
the specific cohesion of the solvent at the boiling point. The second 
expression is also worked out for the case where the dissolved sub- 
stance is volatile, and then has the form m=100kg/AG(1—a), where 
a is the ratio of the concentrations of the solvent and dissolved 
substance in the vapour and liquid phases (that is, n/V/nN’). The 
trustworthiness of the five formule is discussed, and the un- 
certainty in the case of (4) and (5) has led to the deduction of the 
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formula (6), k=0°004343M7(1-7/@)/loga/p. This is based on 
work of Cederbergs (A., 1911, ii, 854), and is not limited like (4) 
and (5), which are based, respectively, on Trouton’s rule and 
Walden’s formula. This last formula is tested by means of data 
taken from the literature, and found to be trustworthy. J. F.S. 


The Experimental Handling of Small Quantities of Volatile 
Substances. A.trrep Stock (Ber., 1914, 47, 154—156).—The 
author describes the advantages of the apparatus he has used 
extensively in his investigations of the boron hydrides and carbon 
sulphidotelluride and sulphidoselenide. The apparatus is so 
designed that fractional distillations can be carried out at low 
temperatures, during which it is completely closed, so that no sub- 
stance is lost ; a high vacuum is maintained in the apparatus during 
the operations. 

The fractionation is carried out by using different freezing 
mixtures, by which temperatures varying from — 20° to —190° are 
obtained, for cooling the various tubes in which condensation is to 
take place. The purity of each fraction is ascertained by deter- 
mining its vapour tension at some particular temperature, a mano- 
meter forming part of the apparatus for this reason. z..&. PB. 


Heats of Combustion of Octanes. Errata. T. W. Ricuarps 
and R. H. Jesse (J. Amer. Chem. Soc., 1914, 36, 248).—A list of 


corrections to the authors’ previous paper (A., 1910, ii, 269). 
2. & 2. 


Higher Valencies in Oxygenated Organic Compounds. 
III. Basic Properties of Oxygen in Alcohols of the Aro- 
matic Series. V. V. Tscuexincev (J. Russ. Phys. Chem. Soc., 1913, 
45, 1904—-1911).—The author has measured the heat effects accom- 
panying the formation of complexes of the three types, 
Pr-OMgI,R-OH, PrOMgI,2R-OH, and PrOMgI,3R-OH, for phenyl- 
carbinol, diphenylcarbinol, triphenylcarbinol, phenylmethylcarbinol, 
y-phenylpropyl alcohol, and cinnamyl alcohol (compare A., 1913, 
li, 924, 925). 

The results show that the aromatic nucleus has a very marked 
influence on the manifestation of higher valency by hydroxylic 
oxygen. Thus, the amounts of heat developed in the formation of 
the complex, Pr-OMgI,3R:°OH, are 23°42 Cal., 17°94 Cal., and 0 
for phenyl-, diphenyl-, and triphenyl-carbinol respectively; for 
methyl-, dimethyl-, and trimethyl-carbinol, the corresponding 
numbers are 29°63, 22°50, and 13°58. 

The effect of replacement of niethyl groups by phenyl is shown 
by the values 22°50, 18°68, and 17°94 Cal. for dimethyl-, phenyl- 
methyl-, and diphenyl-carbinol respectively. 

The influence of the distance of the phenyl group from the 
hydroxylic oxygen on the higher atomicity of the latter is illustrated 
by the values 14°18, 23°42, and 27°07 Cal. for phenol, pheny]l- 
carbinol, and y-phenylpropyl alcohol respectively. 

That unsaturation of the carbon chain is almost withcut influence 
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is seen from the practical identity of the values obtained for 
y-phenylpropyl (27°07 Cal.) and cinnamyl alcohols (27°87 Cal.). 
T. H. P. 


Higher Valencies in Oxygenated Organic Compounds. 
IV. Basic Properties of Oxygen in Alcohols of the Terpene 
Series. V. V. Tscne.incev (J. Russ. Phys. Chem. Soc. 1913, 45, 
1912—1917).—Measurements similar to those already described 
(see preceding abstract, and A., 1913, ii, 924, 925) have been made 
with menthol, terpineol, d-borneol, and isoborneol. Each of these 
alcohols forms complexes of the types PrOMgI,R-OH and 
PrOMglI,2R-OH, but in no case is a tri-aleoholic complex formed, 
owing either to weakening of the higher valency in these alcohols 
or to steric influences. 

The number of Calories developed by the addition of the first and 
second molecules of the alcohol to PrOMglI are: 7°44 and 2°30 for 
menthol ; 5°76 and 2°14 for terpineol ; 7°78 and 4°29 for d-borneol ; 
7°46 and 4°17 for isoborneol. The approximation of the values for 
menthol, borneol, and isoborneol is in correspondence with the 
characters of these alcohols, which are all secondary, and all possess 
substituents in the 2- and 5-positions to the hydroxyl. The lower 
values for terpineol are in accord with its tertiary structure, which 
in the aliphatic series is generally accompanied by a lower heat 
effect, and with the presence of the hydroxy! in the side-chain. 

Tt. EL P. 


Higher Valencies in Oxygenated Organic Compounds. 
V. Relation between Principal and Supplementary Valencies 
in Alcohols, V. V. Tscne.inoev (J. Russ. Phys. Chem. Soc., 1913, 
45, 1917—1925).—The author has measured, for a considerable 
number of aliphatic alcohols, phenols, aromatic alcohols, and 
alcohols of the terpene series, the heat effect of the reaction, 
R-OH +MgPrI=ROMgI+C,H, (1), in benzene solution. The 
numbers thus obtained, which correspond with the functioning of 
the principal valencies of the oxygen, are then compared with those 
given in the preceding papers for the reaction, 

PrOMglI + 3R-O8H (II), 
in which the supplementary valencies of the oxygen function. 

In general, it is found that if a change from one alcohol to 
another is accompanied by increase of the heat effect of reaction (I), 
the heat effect of reaction (II) exhibits a decrease. 


Acoustic Method for the Measurement of the Density of 
Gases and Liquids. A. Kariune (Ber. Deut. physikal. Ges., 1914, 
16, 81—92).—The frequency of an acoustic vibrator varies to some 
extent with the density of the surrounding medium, and this 
variation is made the basis of a method of determining the density 
of gases or liquids. In order to obtain effects sufficiently large for 
this purpose, it is essential that the mass of the vibrating system 
should be small and the surface relatively large. 

The apparatus designed and employed by the author for density 
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measurements consists of a seamless aluminium tube, which is 
clamped at the nodal points, and is made to vibrate transversely 
by striking it with a small hammer. The change in frequency when 
the tube is made to vibrate in air, and afterwards in the gas under 
investigation, can be ascertained by counting the beats which are 
produced when a suitable tuning-fork is made to vibrate simul- 
taneously. This change is found to be proportional to the differ- 
_ in the densities, but is otherwise unaffected by the nature of 
the gas. 

The acoustic pyknometer is recommended for the measurement of 
the densities of compressed gases, and modified types of the instru- 
ment are described which have been designed for technical purposes. 


Density of Some Metals in the Liquid State. Pavut Pascau 
and A. Jouniaux (Compt. rend., 1914, 158, 414—416).—The authors 
have determined the density in the liquid state of some six metals, 
at their melting points and at various temperatures up to 1300°, by 
weighing a flask of quartz suspended in the molten metal. 
Formule are given for each metal, by means of which it is possible 
to calculate their specific volumes at any femperature inside a 
given range. In the case of tin, the curve of specific volumes 
possesses a point of inflexion at 620°, corresponding with a very 
rapid increase of dilatation at high temperatures, and suggests a 
possibility of dynamic allotropy. 


Theory of Molecular Volumes. Gervaise Le Bas (Phil. Mag., 
1914, [vi], 27, 344—356).—An examination of the relations between 
the molecular volumes of substances at their boiling points has 
shown the necessity of changing many of the values previously 
assigned to_the elements as representing their atomic volumes. The 
values deduced by the author are as follows: carbon, 14°8; 
hydrogen, 3°7; oxygen-hydroxyl, ester and phenolic 7°4, ethereal 
11-0, in combination with sulphur, nitrogen, or phosphorus, 8°3 ; 
sulphur, bivalent, 22-1 and 25°6, quadrivalent and sexavalent, 25°6 ; 
phosphorus, tervalent and quinquevalent, 27'1; nitrogen, tervalent 
and quinquevalent, 15°6, in primary amines, 8°6, in secondary and 
tertiary amines, 10°0—11°5. It is said that double and triple link- 
ings have very little influence on the volume of carbon compounds 
at their boiling points, but that benzene ring formation is accom- 
panied by a contraction represented by —14°3. 

When a comparison is made between the volumes of phosphorus 
trichloride and pentachloride, and of phosphorus tribromide and 
pentabromide, it is found that the combination of the two halogen 
atoms is accompanied by a contraction of about 8 units, and it is 
suggested that this may be due to ring formation. 

The existence of periodic relations between the atomic volumes 
of the elements is discussed in reference to the available data. If 
the volumes are plotted against the atomic weights, four curves are 
obtained which pass through the points corresponding with elements 
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of the same fundamental valency. The univalent elements fall on 


the lowest, and the quadrivalent elements on the highest, curve. 
H. M.D. 


Contraction on Mixing Abnormal Liquids. E. V. Biron and 
(Mile.) O. M. Moreuteva (J. Russ. Phys. Chem. Soc.. 1913, 45, 
1985—2002).—The object of the work described in this and the 
following papers was to explain the form of the curves showing 
the contraction occurring on mixing, on the one hand, associating 
liquids, and, on the other, liquids which enter into chemical com- 
bination one with the other. 

The liquids here considered are aniline and nitrobenzene; the 
latter is usually regarded as non-associating, but the magnitude of 
its dielectric constant and other properties tend to indicate that it 
is not quite normal. Besides mixtures of aniline and nitrobenzene, 
mixtures of each with a typical normal liquid, benzene, were 
investigated. The following symbols are used: z is the molecular 
content of the component named first, S the specific gravity of the 
mixture, V its actual molecular volume, and SV that calculated 
from the law of mixtures, ) the contraction accompanying 
mixing = SV—V, and M/,, M, the molecular weights of the liquids. 

For aniline and nitrobenzene a few mixtures were examined by 
Dutoit (Thesis, “ Effets theriniques produits par les mélanges des 
liquides organiques,” 1897), but his results are insufficient to show 
whether the variable character found for the coefficient A of the 
relation holding for normal liquids, namely, D=Ka(1—~) (I), is 
accidental or characteristic of these liquids. More complete 
measurements by the authors show that for 30—70 mol. % of 
aniline the contraction is expressed approximately by the above 
formula; the other mixtures show abnormal contraction. This 
behaviour the author regards as due to dissociation of the associated 
aniline (or nitrobenzene) molecules by dilution with the other con- 
stituent of the mixture; association being slight in amount, the 
aniline (or nitrobenzene) soon reaches concentrations such that its 
condition is that of a normal liquid, that is, composed of simple 
molecules. A similar explanation has been advanced by Schroeder 
to account for the variation of the specific heat of alcohol dissolved 
in normal liquids. If such explanation is correct, a solution of 
aniline or nitrobenzene in a normal liquid should give contraction 
curves which obey the law for normal liquids in the region where 
the molecules of the abnormal liquid are completely dissociated, and 
which depart from the simple law when the aniline or nitrobenzene 
is in considerable excess. 

With aniline and benzene, the simple law is obeyed by solutions 
containing about 30—65 mol. % of aniline, the maximum contrac- 
tion corresponding with 50 mol. %. 

With benzene and nitrobenzene, the maximum contraction is 
shown by the solution containing about 65 mol. % of benzene, so 
that formula (I) cannot hold. Solutions containing excess of 
benzene obey the law, D=K12°(1—~) (II), but for those contain- 
ing excess of nitrobenzene the curve assumes a complex course. 
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Mixtures of aniline and o-toluidine obey the law for normal 
liquids. 

Doroschevski’s data (A., 1911, ii, 468) have been employed for 
calculating the contractions for various binary mixtures of mono- 
hydric alcohols. With methyl and ethyl alcohols, all mixtures 
exhibit expansions, but these are so small as to lie almost within 
the limits of error; the same is the case with ethyl and propyl 
alcohols. With methyl and propyl, and with ethyl and isobutyl 
alcohols, appreciable expansions occur, and these obey the law for 
normal liquids. With methyl and isobutyl alcohols, however, the 
curve follows a course completely analogous to the benzene-nitro- 
benzene curve. 

It will be seen from these results that mixtures of typical 
associating liquids, such as alcohols, may represent solutions of 
different degrees of complexity, some forming isofluidic mixtures, 
others obeying, and others again not obeying, the law of contrac- 
tion for mixtures of normal liquids. The one cr the other degree 
of complexity is conditioned by the positions of the components in 
the homologous series. a. Ee Be 


Contraction on Mixing Liquids which Unite to Form 
Chemical Compounds. LE. V. Biron, N. I. Nikitin and S. G. 
Jaxonson (J. Russ. Phys. Chem. Soc., 1913, 45, 2002—2013. Compare 
preceding abstract).—At 35° aniline and phenol, which form the 
stable crystalline compound NH.,Ph,PhOH, undergo considerable 
contraction on mixing, the maximum contraction corresponding 
with 50 mol. % of aniline, and the coefficient A of the expression 
D=Ka(i-—«x) (1) (see preceding abstract) gradually diminishing 
as the concentration of the aniline increases. This diminution in 
the value of A occurs also with mixtures of other liquids with 
aniline, and is evidently a secondary phenomenon, probably con- 
nected with change in the degree of association of the relatively 
strongly associated component. Indeed, for all the liquids used 
in the present investigation, the temperature-coefficient of the 
surface energy is less than the normal value, 2°12. 

Aniline and m-cresol, and aniline and pecresol, at 20° exhibit 
behaviour exactly analogous to that of aniline and phenol. With 
o-toluidine and phenol, at 35°, A is practically constant for the 
range 30—60 mol. % of the amine, but has lower values outside 
these limits. 

Each of the above four pairs of liquids forms one compound, 
R-OH,R’NH,, and each shows very marked contraction, varying 
from 0°35% to 0°7% of the volume for the 50 mol. % mixture. It 
may be assumed that the contraction depends on two factors, one 
determined by a physico-mechanical and the other by a chemical 
modification of the molecules. If such factors are characterised by 
the constants AK, and K,, then D=K,a(1—2)+K,2(1-—2z)= 
(K,+K,)a(1—2), so that K=K,+X,, and the mixtures should 
obey the law for normal liquids. 

Phenol and acetone form the compound CH,*COMe,2PhOH, 
containing 66°67 mol. % of phenol. From the law of mass actioii, 


12—2 


ii. 176 ABSTRACTS OF CHEMICAL PAPERS. 


it follows that the contraction formula takes the form 
D=K,a*(1—2) + K,2(1-2). 

If the contraction is conditioned almost exclusively by the chemical 
factor, this equation will become D=X,22(1—.2), and the maximal 
contraction will correspond with 66°67 mol. % of phenol. But if the 
physico-mechanical factor plays the chief part, the equation takes 
the form D=K,2(1—2z). If neither factor is negligible, the curve 
will exhibit an intermediate form, and in this case A will not be 
constant, but will vary linearly with z, that is, K=A,c#+K,. At 
35°, the maximal contraction of 1°8% corresponds more nearly with 
50 than with 66°67 mol. % of phenol, so that the physico-mechanical 
factor exerts a predominating influence. The values X,=—177 
and K,= + 6°44 give calculated values in close agreement with the 
observed contractions. 

A series of measurements on mixtures of phenol and acetone was 
also made at 15°6°. It is not possible to supercool phenol to this 
temperature, so that the molecular volumes of phenol, and mixtures 
containing it in excess, could not be ascertained. The character 
and magnitude of the contraction may, however, be determined in 
the following manner: D=V,2+V.(1—x2)—V, where V is the 
volume of a gram-mol. of the solution, and V, and V, the molecular 
volumes of the components. If the contraction obeys equation (1), 
so that D = Ka(1—2), substitution gives 

V=V,¢+V,(1-—2)—Ka(1-2), 
or if |V—V.(1—2)]/z be termed & @®=V,—KA(1—~), which isa 
linear function of z, but if D=K,a2*(1—~2), then 

®=V,—K,2(1-2), 

which represents a curve of the second order with respect to 2, and 
gives a maximum or minimum for z=0°5. Calculation from the 
results obtained at 15°6° shows that the values of ® increase 
gradually with 2, the method of least squares applied to the ex- 
pression ®=1)',—A(l—z) giving V,=87'577 and K=5°44. The 
values of @ obtained with the help of these constants do not agree 
well with the experimental values, the greatest divergence corre- 
sponding with a 50 mol. % solution. The use of the more complex 
expression, ®= V,— K,2(1—2z)—X,(1-—2), gives slightly improved 
agreement, but the experimental data are evidently of insufficient 
accuracy for such complicated calculations. The results obtained 
show, however, that both at 35° and at 15°6° the contraction of 
mixtures of phenol and acetone is conditioned principally by the 
physico-mechanical factor. Zz. Mt. P. 


Minimum Temperatures for Annealing. Hayriot and 
Lanure (Compt. rend., 1914, 158, 262—264) —The hardness of a 
metal after annealing varies with the temperature and duration of 
the annealing, and in the case of silver and zinc, the two metals 
studied, the annealing effect was found to be marked at compara- 


tively low temperatures, providing sufficient time was allowed. 
W. G. 


Ascending and Descending Hammer Hardening. Hanrior 
and Lanure (Compt. rend., 1914, 158, 404—406).—A comparison of 
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the physical properties of plates of the same metal having the same 
hardness, but prepared on the one hand by annealing the plates 
from maximum hardness, and on the other by hardening the 
metal from complete annealing. The results obtained for physical 
measurements differ considerably in the two series, those for the 
plates obtained by annealing varying the more regularly with vary- 
ing hardness. These plates have greater breaking strains, elongate 
further, and harden more readily under the same effort than the 
corresponding plates obtained by hardening. The former also 


anneal more rapidly at the same temperature than the latter. 
W. G. 


Viscosity of Undercooled Water as Measured in a New 
Viscometer. Gerorce F. Waite and Ratpn H. Twininea (Amer. 
Chem. J., 1913, 50, 380—389).—A method is described for deter- 
mining the viscosity of liquids which obviates many of the known 
sources of error, and is applicable to the exceptionally viscous, 
undercooled liquids. The accuracy of the method has been tested 
by measurements of the viscosity of undercooled water, and the 
results obtained agree closely with those recorded by previous 
observers. For details of the method and a description of the 
apparatus, which is a modified form of that devised by Bingham 
and White (A., 1912, ii, 1144), the original should be consulted. 

E. G. 


Viscosity of Liquids under High Pressures. O, Faust 
(Zettsch. physikal. Chem., 1914, 86, 479—495).—A method of measure- 
ment of viscosity at high pressures is described and employed for 
the measurement of the viscosity of ether at 0°, 20°, and 34°; ethyl 
alcohol at 0°, 20°, 40°, and 54°; and carbon disulphide at 0, 20°, 
and 40°. The determinations were carried out at pressures up to 
3000 kilograms per sq. cm. It is shown that in the region of small 
volumes, in which, according to Tammann (A., 1912, ii, 538), the 
molecular attraction is constant, the viscosity is approximately a 
linear function of the volume. All three liquids exhibit a viscosity 
which increases with the pressure in a manner which is almost linear 
up to a pressure of 1500 kilograms per sq. cm. Above this pressure 
all three substances have viscosities which increase more rapidly 
with pressure, that of ethyl alcohol increasing the most and that of 
carbon disulphide the least. J. F. S. 


Relationship between the Viscosity, Density, and Tem- 
perature of Salt Solutions. W. J. Warker (Phil. Mag., 1914, 
[vi], 2'7, 288—297).—Measurements have been made of the viscosity 
and density of aqueous solutions of sodium and calcium chloride at 
temperatures between 0° and 100°. For sodium chloride solutions 
at 17°, the connexion between the viscosity (u) and the density () 
is given by the equation 

p= 0°042265 + 0°04428(p — 1) + 0°09228(p — 1)”. 

If log(p—1) is plotted against log (1—p'/m), where p’ is the 

viscosity of pure water at the same temperature, it is found that 
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straight lines are obtained for both the sodium and calcium chloride 
solutions. The relation between viscosity and density may there- 
fore be expressed by the equation (p—1)"=A(1l—p'/p), where n 
and A depend on the nature of the dissolved salt and also on the 
temperature. In the case of sodium chloride, m is given by the 
equation n=1°4—0°0047, and for calcium chloride by the equation 
n=0°95—0°0027, where 7 is the temperature on the Centigrade 
scale. The corresponding variations of A with temperature are 
given by log A = —0°6790+0°003747 for sodium chloride, and 
log A = —0°3580 + 0°00057' for calcium chloride. H. M. D. 


The Sorption of Hydrogen by Wood Charcoal at the 
Temperature of Liquid Air. James B. Firtn (Zeitach. physikal. 
Cham.. 1914, 86, 294—308).—The author has examined the sorption 
of hydrogen by cocoanut charcoal by means of pressure determina- 
tions effected at measured times after the introduction of the gas 
to the charcoal. The charcoal prepared from the shell of the 
cocoanut absorbs more hydrogen than that made from the nut 
itself when equal volumes of the two charcoals are compared, but 
if equal weights are compared, the amount of gas absorbed is 
similar in both cases. The sorption of hydrogen by charcoal is made 
up of two processes: (1) an adsorption, that is, a condensation of 
gas on the surface, which is complete in a very few minutes, and 
(2) an absorption, that is, the formation of a solid solution, which 
takes place slowly, and only reaches an equilibrium after several 
hours. One gram of charcoal dissolves 15 c.c. of hydrogen, after 
the gas has stood in contact with the charcoal for twelve hours at 
atmospheric pressure and at the temperature of liquid air. This 
volume, although constant for a given specimen of charcoal, varies 
when other specimens are employed. It is shown that all forms 
of wood charcoal contain both a crystalline and an amorphous 
variety of carbon, the former of which has little absorptive power ; 
the absorptive power of a given specimen of charcoal depends 
mainly, therefore, on the percentage content of amorphous carbon. 

J. F. 8. 


Sorption of Hydrogen by Palladium. Franz Hatta (Zeitsch. 
physikal. Chem., 1914, 86, 496—505. Compare Holt, Edgar, and 
Firth, A., 1913, ii, 330; Andrew and Holt, A., 1913, ii, 839)—The 
work of the above-mentioned authors is discussed. It is shown that 
the palladium characterised by Graham as inactive is not in reality 
inactive, but apparently so owing to a film of occluded oxygen on 
its surface. It is also shown that the occlusion of hydrogen by 
active palladium is not affected by the contact of inactive palladium 
with the active variety. The author’s absorption curves are shown 
to be in agreement with those of the above-mentioned authors. 

J. F. S. 


Theory of Dyeing. Witpver D. Bancrort (J. Physical Chem., 
1914, 18, 1—25).—The nature of the process involved in the dyeing 
of wool, silk, and cotton fibres is discussed in reference to the 
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experimental data recorded in the literature. The author arrives 
at the conclusion that dyeing is generally due to adsorption, 
although definite cmpeneile may be formed in certain special cases. 

On the assumption that all the constituents of the dye-bath are 
adsorbed to a greater or less extent, it has been found possible to 
give a satisfactory interpretation to many facts recorded by previous 
observers. 

Since the hydrogen and hydroxyl ions are readily adsorbed, it 
follows that the acid or alkaline nature of the dye-bath will have 
an important influence on the adsorption of the dye. The adsorp- 
tion of hydrogen as ion will tend to increase the adsorption of an 
acid radicle, whilst the adsorption of hydroxyl as ion will tend to 
increase the adsorption of a basic radicle. In accordance with this, 
it is found that an acid dye is taken up most readily in an acid 
solution, that a readily adsorbed anion decreases the adsorption of 
an acid dye, and that a readily adsorbed cation increases the 
amount of an acid dye taken up from solution. Since the sulphate 
ion is adsorbed more readily than the chloride ion, it follows that 
the addition of sulphates to the dye-bath will have a greater effect 
in diminishing the adsorption of an acid dye than the addition of 
chlorides. This is quite in accordance with practical experience. 


H. M. D. 


[Tension of Metal Ammonias.] Fritz Epararm (Zeitsch. 
physikal. Chem., 1914, 86, 506—507).—Polemical. An answer to 
Biltz (this vol., ii, 34; compare also Ephraim, A., 1913, ii, 677; 
Biltz, zbid., ii, 404.) J. F. S. 


The Thickness and Structure of the Capillary Layer. 
G. Bakker (Zeitsch. physikal. Chem., 1914, 86, 129—176).—A 
theoretical paper in which the capillary layer of liquids is studied 
with respect to its thickness, energy relationships, and tension. 
The general results arrived at are investigated by means of experi- 
mental data in the case of a large number of substances. It is 
shown that the cohesion of a liquid cannot be explained by either 
the Boltzmann or the van der Waals forces. The author adopts 
the Laplace force as that acting between the molecules, and finds 
that the radius of the sphere of influence of this force is between 
six and seven times the molecular diameter. According to van 
der Waals, the dimension of the radius of the sphere of influence 
is given by 2H /K, where H is the surface tension and K the mole- 
cular pressure. Kelvin gave the thickness of the capillary layer 
as H/K, this being the lower limit; the author deduces as the 
thickness of the capillary layer (=14H/K, and calculates the 
value of ¢ for water as 1—2 millimicrons. The expression 

£= 4-066 x 10~%- 1-7/7) x A, - ¢,)* 
is also found for water, in which ¢, represents the density of the 
liquid, and ¢, that of the vapour. As far as the determination of 
the values of H, ¢, and ¢, have been made, it is shown that for 
water the value of ( is independent of the temperature, and between 
0° and 140° has a value of 1°6 millimicrons, and by extrapolation 


ii. 180 ABSTRACTS OF CHEMICAL PAPERS. 


it is shown to have the same value at 200°. In the case of-ether, 
the value of ¢ is shown by two different methods to be 2°6 and 
2°1 millimicrons respectively. If the ratio of the energy change 
from liquid to capillary layer, and from capillary layer to vapour, 
is represented by q, then g=(e,—€)/(€—€,), and a general ex- 
pression for the thickness of the capillary layer is obtained which 
has the form 
C=(1+9)/($,-9¢2) x 2(H — 1. dH /dt) |r, 
in which 7; is the internal heat of vaporisation. At lower tempera- 
tures, where ¢., the density of the vapour, can be neglected, 
qg={7(11+7/T,)/Q-—T/H.dH/dt)}-—1. This formula gives a 
value for water at 46° of g=5°2, and for mercury at 0° g=5°3. If 
the temperature-coefficient of the surface tension is represented by 
y, and the coefficient of expansion of the liquid by &, then 
y/k=3°6—3'7 for all liquids except water and amyl alcohol. If a 
is the coefficient of the Laplace expression for the molecular pressure, 
then (=14///a(¢,— ¢$,)’, and if a is given the value 
a=constant x ¢¥(1- T/T), 
where v is a constant, then y=2k+¥y/7,, and it is shown that for 
many substances this formula evaluated has the form 
y =2k+1°15/7T*. 
J. F. 8. 


Osmotic Pressure and Moist Air. Wuitper D. Bancrorr 
(J. Physical Chem., 1914, 18, 67—69).—An extract is given from a 
paper (Ferguson, this Journ., 1854, 6, 122) describing the absorp- 
tion of water vapour by molasses contained in wooden casks which 


had been stored for a considerable period in a damp cellar. 
H. M. D. 


The Molecular Condition of Some Substances in Solution. 
Nizratan Dwar (Zeitsch. anorg. Chem, 1913, 85, 206—213).—The 
molecular condition of some substances dissolved in water is calcu- 
lated by van’t Hoff’s formula from the known solubilities at 
different temperatures. The results obtained with carbon, dioxide, 
sulphur dioxide, hydrogen sulphide, chlorine, bromine, ammonia, 
mercuric cyanide, cadmium iodide, thallium chloride, arsenious 
oxide, boric, acetic, and oxalic acids, and barium and calcium 
hydroxides, are in qualitative agreement with those obtained by 
other methods. The heat of solution thus calculated for mercuric 
chloride is too low. C. H. D. 


Crystallisation and Solution in Aqueous Solution. II. 
Max Le Buanc (Zeitsch. physikal. Chem., 1914, 86, 334—336. Com- 
pare tbid., 1911, 77, 614).—The author has repeated a series of 
experiments on the velocity of crystallisation and solution of 
crystals of potassium dichromate in a saturated solution of the 
same salt. The method adopted differs from that in the earlier 
experiments (/oc. cit.) in the fact that instead of exposing the whole 
crystal to the solution, only one face was exposed ; this was carried 
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out by embedding the crystal in paraffin wax and leaving the 
brachypinacoid only free to the solution. Using the formula 
dxz/dt=KO(C—c), in which O is the uncovered surface, values 
of K are obtained which show that the process of solution is a pure 
diffusion phenomenon, whilst that of the growth of the crystal is 
not. These results are in accord with the earlier work, but they 
emphasise more clearly the difference in the nature of the two 
processes. J. F.S. 


Analysis of Crystals by the X-Ray Spectrometer. W. 
Lawrence Brace (Proc. Roy. Soc., 1914, A, 89, 468—489. Compare 
ibid., 1913, A, 88, 428).—The structure of a number of crystalline 
substances has been determined from observations on the reflection 
of X-rays with the aid of the X-ray spectrometer. 

If monochromatic radiation, such as is emitted by an X-ray bulb 
with an anti-cathode of palladium, falls on a series of equally 
spaced planes, each of which can reflect only a small fraction of 
that radiation, reflection is practically inappreciable except when 
the relation nA=2dsin@ holds good. In this equation, A is the 
wave-length of the incident radiation, @ the glancing angle of 
reflexion, d the distance between the successive planes, and n a 
whole number. Reflection of the incident radiation is therefore 
observed at a series of angles, 6;, 05, 03, etc., the sines of which are 
in arithmetical progression. 

In order to obtain the requisite data for the deduction of the 
structure of a particular crystal, the faces (100), (110), and (111) 
are examined in detail one by one. From the known value of 
\=0°576 x 10-8 cm., and the observed angles of reflection, 0,, 4, 
etc., d may be obtained from the above equation. 

The ‘“‘normal”’ spectra reflected from a simple series of identical 
planes have intensities which diminish according to the series 1, 0°2, 
0°07, 0°03, 0°01. If one of these spectra is missing or is abnormally 
strong, the.reason is to be found in the existence of reflecting 
planes which occur in groups, each group containing several planes 
of different nature. By combining together the results obtained 
from the examination of the different faces, a number of equations 
are obtained, from which it is possible to obtain a solution of the 
structure of any crystal. 

In this way the author has obtained the structure of zinc blende, 
fluorspar, calcite, and iron pyrites. As was anticipated from its 
close structural relationship with calcite, sodium nitrate gives spectra 
in every way analogous to calcite. Rhodochrosite (MnCO,), 
chalybite (FeCO,), and dolomite, have also been examined, and on 
the basis of their X-ray spectra found to be structurally identical. 

It has been previously found from observations on potassium 
chloride that atoms of approximately the same weight have the 
same diffracting power. A similar relation holds good when the 
diffracting power of a single atom (Ca=40) is compared with that 
of two atoms of half the atomic weight (F=19). According to 
these relations, the diffracting power of an atom is proportional to 
its atomic weight. This general relationship has been found to be 


ii. 182 ABSTRACTS OF CHEMICAL PAPERS. 


of considerable assistance in the deduction of the structural 
relations. H. M. D. 


A Sudden Change in the Form of Liquid Crystals, Caused 
by a Molecular Transformation. O. LEHMANN (Compt. rend., 
1914, 158, 389—-393).—An account of the changes, observed under 
‘a microscope, in liquid crystals of ammonium oleate and of protagon 
at their transformation temperatures. The different forms of the 
crystals are described, and the way in which they change into one 
another. W. G. 


The Results of Colloid Investigation. Tue. Sveppere (Br, 
1914, 47, 12—38).—A lecture before the German Chemical Society, 
giving a review of the present knowledge of colloids. D. F. F. 


Colloidal Solutions. III. Influence of Colloids on the 
Dissociation of Electrolytes. EE. Paternd and M. Cinco.ant 
Gazzetta, 1914, 44, i, 36—50; Kolloid-Zeitsch., 1914, 14, 74—8l. 
ompare Paternd and Salimei, A., 1913, ii, 849).—From numerous 
series of experiments (chiefly cryoscopic, but in some cases by deter- 
mination of the electrical conductivity) the authors find that solu- 
tions of electrolytes (potassium chloride, sulphate, and phosphate) 
do not alter in m. p. on addition of ‘considerable quantities of 
colloids (gum arabic, dextrin), so that the latter do not appear to 
exert any influence on the electrolytic dissociation of salts. Experi- 
ments of the same kind with some other substances exhibit slight 
anomalies, for which specific explanations can be found. R. V.S 


Influence of Capillary Active Substances on Suspensoid 
Hydrosols. H. R. Kruytand ©. F. van Duin (Koll. Chem. Buthefie, 
1914, 5, 269—298).—The coagulation of arsenious sulphide 
hydrosol by electrolytes has been found to be influenced by the 
addition of organic substances, and experiments have been made 
to determine the change in the limiting concentration of the 
electrolyte, which is attributable to the added non-electrolyte. The 
organic substances examined were ethyl, propyl, isobutyl and iso- 
amyl alcohols, and phenol, and from the observations made with 
them it appears that the limiting concentration of the electrolyte 
is diminished in the case of uni- and ter-valent inorganic cations, 
and increased for bi- and quadri-valent cations. 

From the experiments with barium chloride, it is found that the 
increase in the coagulating concentration runs parallel with the 
absorbability of the organic substances by charcoal. In the case 
of univalent cations, the effect of phenol on the coagulating con- 
centration is greater than that of isoamyl alcohol, whilst the reverse 
holds true for tervalent cations. The effect of the two substances 
is the same towards quadrivalent cations. 

The added non-electrolytes have no appreciable effect on the 
ultramicroscopic appearance of the colloidal particles, on the 
viscosity of the suspension, or on the movement of the particles in 
an electrical field, 
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Some observations on the influence of phenol and isoamyl alcohol 
on the coagulation of a ferric hydroxide sol show that the limit- 
ing concentration of the electrolyte is diminished both in the case 
of uni- and bi-valent anions. From experiments with colloidal 
gold, it was found that the concentration of the electrolyte which 
produces a change in the colour of the gold solution is increased by 
ethyl ether and ‘soamyl] alcohol in the case of uni- and ter-valent 
cations, and diminished when the coagulating ions are bivalent. 

In connexion with the above experiments, some measurements 
have been made on the adsorption of phenol from solutions of 
potassium chloride. It is found that adsorbed phenol is not sensibly 
displaced by the electrolyte. On the other hand, both potassium 
and chlorine ions are displaced to a considerable extent by phenol. 

The results are discussed from the point of view of the adsorption 
theory of Freundlich, and also in reference to the view that the 
dielectric constant of the dispersive medium is an essential factor 
in the determination of the stability of the colloidal particles. In 
neither case is it possible to obtain an entirely satisfactory explana- 
tion of the observed results. H. M. D. 


The Precipitation of Colloids by Salts. K. Sptro (Biochem. 
Zeitsch., 1914, 59, 337—338).—A reply to a criticism of Pechstein 
(this vol., ii, 38). 8. B.S. 


Swelling of Gelatin in Aqueous Solutions, Rupoir Enren- 
rena (Biochem. Zeitsch., 1913, 53, 356—390).—Experiments have 
been made on the swelling of gelatin jellies containing 10 or 20% 
of gelatin in aqueous solutions of acids, bases, and salts. The 
influence of salts on the swelling action of acids has also been in- 
vestigated, and comparative observations made on the behaviour 
of pure aqueous jellies, and jellies containing various salts or 
dextrose. It has not been found possible to give any satisfactory 
explanation of the results obtained, but it seems quite certain that 
the facts are inconsistent with any simple osmotic interpretation. 

From the results obtained with approximately isosmotic solu- 
tions (freezing point 0°5°), it appears that at these concentrations 
the order in which the salts arrange themselves is not the same as 
that in which they are arranged according to the swelling powers 
of more concentrated solutions. The reduction in the swelling power 
of acids on the addition of small quantities of salts leads, however, 
to the same series, and in this case the order of the salts remains 
unchanged when the concentration is increased. H. M. D. 


Experiments on Emulsions. F. R. Newman (.J. Physical Chem.. 
1914, 18, 34—54).—The author has investigated the nature of 
the emulsions which are formed by benzene and water, and has 
determined the conditions under which different types of emulsions 
can be obtained. 

When benzene and water are emulsified by shaking in presence 
of small quantities of sodium oleate, water always forms the 
external phase. Emulsions can be obtained containing up to 
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0°5% of benzene by volume, and also from about 80 to 90% of 
benzene. In the preparation of the latter series it was found 
necessary to add the benzene gradually. When the quantity of 
sodium oleate per c.c. of water is decreased from 0°05 to 0°02 gram, 
the maximum volume percentage of benzene in the emulsions 
decreases from 99 to 98. 

When magnesium oleate is used as emulsifying agent, emulsions 
are obtained in which benzene is the external phase. These 
emulsions are much more stable if a little sodium oleate is also 
present. By varying the proportions of magnesium oleate and 
sodium oleate, it is possible to prepare emulsions of water in 
benzene or of benzene in water. Emulsions of the former type, 
which were obtained with the author’s shaking apparatus, con- 
tained from 75 to 96% of water, but it is considered that these 
limits are of no particular significance, and would be changed by 
more perfect emulsification. 

Whether one liquid is emulsified in a second, or the second in 
the first, depends on the nature of the emulsifying agent. <A 
hydrophile colloid will tend to cause water to become the external 
phase, whilst a hydrophobe colloid will have the opposite effect. 
An active emulsifier must be capable of forming a coherent film 
round the external phase. 

For determining which of two liquids is the external phase in 
an emulsion, the so-called drop method is recommended. A small 
drop of the emulsion is placed on a glass plate, and a drop of 
water placed on fhe drop of emulsion, and the two stirred together 
by means of a glass rod. If the emulsified globules spread in the 
water, water is the external phase, whereas if no spreading is 
observed, water is present in the emulsion as internal phase. 

Some observations are also recorded with respect to the emulsions 
formed by carbon disulphide, olive oil, and linseed oil with water. 
In mixed paints, water is the internal, and oil the external, phase, 


and it has been found that rosin acts as the emulsifying agent. 
H. M. D. 


Equation of Condition, Equilibrium Diagram, and Asso- 
ciation Hypothesis. Lton Scnames (Ber. Deut. physikal. Ges., 
1914, 16, 121—122).—A correction of certain statements made in 
a previous paper (A., 1913, ii, 1036). — H. M. D. 


Equilibria in Ternary Systems. XI. F. A. H. Scureine- 
MAKERS (Proc. KX. Akad. Wetensch. Amsterdam, 1913, 16, 597— 609. 
Compare this vol., ii, 41, 113).—A discussion of the nature of the 
equilibria in ternary systems for the case that a binary compound 
occurs as one of the solid phases. H. M. D. 


Chemical Equilibria in Gaseous Systems. II. Uao Grass 
(Nuovo Cim., 1913, [vi], 6, ii, 164—172. Compare A., 1913, ii, 395). 
—The author deduces formule which permit of the confirmation 
of Nernst’s formule regarding the chemical equilibria in gaseous 
systems by experiments similar to those described in the earlier 


~~ 


GENERAL AND PHYSICAL CHEMISTRY. li. 185 


paper (loc. cit.), and his results with acetone, methyl ethyl ketone, 
diethyl ketone, and dipropyl ketone confirm these formule in the 
interval of temperature in which the reactions were studied 
(137—182°). R. V. S. 


The Equilibrium between Lead Chloride and Potassium 
Chloride in Aqueous Solution. (Mme.) Demassieux (Compt. rend., 
1914, 158, 183—184. Compare Lorenz and Riickstiihl, A., 1906, 
ii, 853)—A study of the equilibrium between lead chloride and 
potassium chloride in aqueous solution at 14°, 50°, and 100°. 
The curves obtained, with the results at each temperature, are 
similar in character, and show three transition points, namely, 
PbCl, to 2PbCl,,KCl; 2PbCl,,KCl to PbCl,,KCI,4H,O; and 
PbCl,,KC1,4H,O to KCl. W. G. 


Theory of Binary Mixtures and Concentrated Solutions. 
The Mixture Benzene-Carbon Tetrachloride. ALFRED ScHULZE 
(Zeitsch. physikal. Chem., 1914, 86, 309—333. Compare Dolezalek 
and Schulze, A., 1913, ii, 482).—The vapour pressures of mixtures 
of benzene and carbon tetrachloride have been determined at 
temperatures from 10° to 65°. Measurements are also given of 
the specific heats of the various mixtures, and of the refractive 
power for light of long wave-length. The object of the work is 
to examine the Dolezalek vapour-pressure hypothesis in the case 
of a binary mixture which contains an associated component. The 
hypothesis has previously (loc. cit.) been applied to the case of a 
mixture (ether—chloroform), the components of which combine to 
some extent. A theory is put forward on the basis of the law of 
mass action and the Dolezalek hypothesis, which enables the mole- 
cular constitution of a binary mixture to be deduced from the 
vapour-pressure measurements. It is shown that on mixing un- 
saturated benzene vapour with unsaturated carbon tetrachloride 
vapour, a dilation occurs, which points to the association of one 
of the constituents in the vapour phase; this is shown to be the 
carbon tetrachloride, which at 90°, and under a pressure of one 
atmosphere, is associated to form double molecules to the extent 
of 0°3% in the vapour phase. The vapour-pressure curves of the 
benzene-carbon tetrachloride mixtures are concave to the composi- 
tion axis, and they can all be obtained by calculations based on 
the Dolezalek hypothesis. The divergence of the curves from the 
straight-line curve, which would be obtained if the simple mixture 
law held, decreases as the temperature rises, a fact which is in 
accordance with the hypothesis. The specific heats of the mixtures 
are smaller than those calculated by the mixture law, but if the 
degree of association is taken account of in the calculations, the 
experimental values agree well with the calculated values. The 
same relationships are found for the refractive power for light of 
long wave-lengths, and quite generally it is shown that the whole 
physico-chemical behaviour of the mixture can be characterised 
from a single determination of the mass-action constant obtained 
from the vapour pressure of a single mixture. J. F. 8. 
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Binary Mixtures. The Mixtures Benzene-Ethylene Di- 
chloride and Benzene-Stannic Chloride. ALFrrepD ScuuLze and 
Heinricu Hock (Zeitsch. phusikal. Chem., 1914, 86, 445—457 
Compare Dolezalek and Schulze, A., 1913, ii, 482; Schulze, pre- 
ceding abstract).—The vapour pressure of mixtures of benzene and 
ethylene dichloride have been detezmined at 8°75°, 25°, 85°, and 
95°, and from the results it is shown that the vapour-pressure 
curve is a straight line, which is in accord with the Dolezalek 
theory (Joc. cit.), since both substances are non-associated. In the 
same way, the molecular heat at 50° and 35° of mixtures also lies 
on a straight-line curve, but at 20° a slight divergence from the 
straight line is observed for mixtures containing a large amount 
of ethylene dichloride. This indicates that at lower temperatures 
ethylene dichloride is somewhat associated. The mixture benzene- 
stannic chloride was also investigated. The vapour-pressure curve 
is concave to the composition axis. On mixing the two liquids 
there is with decreasing temperature a considerable dilation and 
a negative heat change. It is shown that at 100° stannic chloride 
consists of double molecules to the extent of 80%, and that at 30° 
it is completely associated, and contains, in addition to double 
molecules, also more complex molecules. Knowing that stannic 
chloride is an associated liquid, its behaviour when mixed with 
benzene is strictly in accord with the Dolezalek theory of binary 
mixtures. J. F. S. 


Deflagrations in a Steady State in Conducting Media. 
L. Crussarp (Compt. rend., 1914, 158, 125—128. Compare Jouguet, 
tbid., 1913, 156, 872).—The author shows that it is possible to 
write directly a first integral of the equation of conductivity, the 
consideration of which notably simplifies all researches on 
combustion. W. G. 


Influence of Temperature on the Velocities of Transform- 
ation of Physico-chemical Systeins. R. Marce.in (Compt. rend.. 
1914, 158, 407—409. Compare this vol., ii, 115)—A mathematical 
discussion of a method for evaluating, by the application of the 
Boltzmann-Gibbs law of distribution, the critical energy, 7, neces- 
sary to transform a molecule from the mean state into the active 
state, this being a measure of the energy necessary to convert a 
system into an unstable state, such that it will react to give a 
new system. A formula is given showing the variation with 
respect to temperature, and the author has shown that his results 
are in agreement with the experimental data for evaporation and 
sublimation in a vacuum, the former in the case of nitrobenzene, 
and the latter in the case of naphthalene and iodine. W. G. 


Expression of the Velocities of Transformation of Physico- 
chemical Systems as a Function of the Affinity. R. Marcein 
(Compt. rend, 1914, 158, 116—118. Compare this vol., ii, 115).— 
A deduction from the Boltzmann-Gibbs rule, of the formula already 
given, expressing the relationship between the -velocity of trans- 
formation of physico-chemical systems and their affinities. W. G. 
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Limits of Inflammability and Specific Retardation of 
Ignition. L. Crussarp (Compt. rend., 1914, 158, 340—343).—A 
theoretical discussion of the conditions governing the specific 
retardation of ignition and retardation of the temperature of 
ignition of gaseous mixtures. ’ W. @. 


A Case of Decrease in Reaction Velocity with Rise in 
Temperature. A. Skrapat and S. R. Weseritsca (Der., 1914, 47, 
117—119).—Skrabal (Chem. Zeit., 1913, 37, 1169) has shown that 
the temperature quotient, Kes ralke, of a reaction must undergo a 
change if the substances taking part in the time reaction are 
transformed into complexes. The relation between the tempera- 
ture quotient, 7, of the original reaction, and the quotient 7’ of 
that between the complexes, is given by the relation 

or = elds +P +1Qgt nn VRTT+1V) 
where the (’s-represent the heat effects of the reactions forming the 
complexes, and the sum (n+p+r+ .. .) represents the order of 
the reaction. 

From this equation it follows that a decrease in reaction velocity 
with rise in temperature may be realised, if one starts with a 
reaction of high order and possessing a small temperature quotient, 
and causes at least one of the reacting substances to be trans- 
formed into a complex, with absorption of heat. The form of the 
above equation shows that such cases will be rare. 

The authors have realised such a case with the reaction between 
iodate and iodide, which Dushman (A., 1904, ii, 718) has shown 
to proceed according to the equation 

= d{10y/]/dt = MH PV P{10,'], 
and to have the small temperature quotient 1°3. If sodium 
sulphate is added in sufficient quantity to a solution made acid 
with sulphuric acid, the hydrions are transformed into the complex 
HSO,/-ions, according to the reaction H’+S0,”=HSO,’, which 
takes place with the absorption of 5000 cal. The velocity of 
reaction is then represented by the equation 
— d[10,']/dt =k’ (1' P[10y/]| HSO,'P/[$0,", 

and the calculated temperature quotient is 0°73, which indicates 
that the reaction velocity should decrease with rise in tempera- 
ture. Experiments with a solution of the composition 

0°0025-M KI + 0°0005-/ K TO, + 0°0015-4/H,SO, + 1°0-1/Na,SO, 
showed that the reaction proceeded more slowly at 80° than at 
17°5°, and that the temperature quotient was 0°83. Zz &. FP. 


Measurement of Velocity of Reaction by means of 
Colloidal Precipitation. H. Freunpiicn and H. Pape (Zeitsch 
physikal. Chem., 1914, 86, 458—478).—The coagulation of arsenic 
sulphide sols, containing about 3 grams per litre, is investigated 
for the following binary mixtures of electrolytes: potassium 
nitrate and sodium nitrate; potassium nitrate and strychnine 
nitrate; potassium nitrate and barium nitrate; potassium 
nitrate and cerous nitrate; and barium nitrate and cerous 
nitrate. The precipitation value was determined for a large 
number of different mixtures for each pair of electrolytes, 
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and the values obtained exhibited regularities which are strictly 
in accord with the absorption theory of colloid precipitation. The 
presence of even a small quantity of a cation of high valency or 
of one which is easily absorbed in a solution of a cation of lower 
valency, ot one which is not easily absorbed, causes the concentra- 
tion required for complete precipitation of the colloid to be very 
much reduced. With the help of the data collected in the fore- 
going experiments, the velocity of two reactions, in which there is 
a change in the valency of the cation, was determined. The 
reactions studied were: (1) the change of chloropurpureo- 
chromium chloride into roseochromium chloride, 
[Cr(NH;),Cl)Cl, + H,O =[Cr(NH3);,H,O CI; ; 
(2) the change of cisdichlorodiethylenediaminechromium chloride 
into i an ne chloride, 
|Cr(C,H,).(NH,),Cl,]Cl + 4H,0 =[Cr(C,H,).(NH;).(H,O)2)Cl3. 
Both reactions are shown to proceed according to the scheme for 
unimolecular reactions. In the first case, the reaction velocity 
was measured at 25°, 30°3°, and 35°, and the temperature 
coefficient is found to be 3°3 per 10° between 25° and 35°, and 
the reaction is in accord with the formula of Arrhenius, 
log.k=—A/T+B. 
The second reaction was investigated at 0° and 25°, and the 
temperature-coefficient calculated to 3°1 per 10° between 25° 
and 35°. J. F.S. 


Completely Unstable Forms [of Substances]. A. H. Ricnaro 
Mo.iER (Zeitsch. physikal. Chem. 1914, 86, 177—242).—Totally 
unstable substances are characterised by the fact that their 
thermodynamic potential (that is, the ¢ surface) lies above the 
corresponding surface of the stable form at all temperatures and 
pressures. The author has measured the velocity of crystallisation 
and the velocity of transformation, the volume changes, surface 
tension, heat of crystallisation, and heat of transformation of both 
the stable and unstable forms of 4-bromo-l: 2-dinitrobenzene, 
phthalide, acetamide, monochloroacetic acid, sodium thiosulphate, 
aB-dibromopropionic acid, ethyl f-aminocrotonate, erythritol, 
glycollic acid, nitro-p-acetotoluide, m-chloronitrobenzene, m-bromo- 
nitrobenzene, m-dinitrobenzene, 4-chloro-1 : 2-dinitrobenzene, 
p-nitrotoluene, pbromotoluene, piodotoluene, acetanilide, benz- 
amide, ethylearbamide, and thymol. It is shown that the volume 
change (Av) on melting, and the heat of fusion, r,, can be the 
same in the case of both the stable and unstable forms or widely 
different. If 7 and 7’ are the melting points of the stable and 
unstable varieties, the relationships 7>7’, r,>r,', and Av>Av! 
hold, and consequently it is extremely unlikely the two forms can 
be in equilibrium at any point, and the unstable forms are there- 
fore to be regarded as totally unstable forms. That these sub- 
stances never can be in equilibrium with the stable forms is con- 
firmed from the direction of the curves, which are calculated from 
the expression d7'/dp=TAv/r,. From the molecular surface 
tension temperature-coefficient it is shown that, with the exception 
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of ethyl aminocrotonate and benzophenone, the whole of these sub- 
stances are strongly associated. It is shown that in many of the 
cases examined, the velocity of crystallisation is abnormally 
dependent on the amount of supercooling, in the sense that in 
regions where the velocity of crystallisation should be independent 
of temperature, it increases with further supercooling. This 
abnormality is found only in those substances which are shown 
from the temperature-coefficient of the molecular surface tension 
to be associated. The maximum velocity of crystallisation of the 
stable form is shown to be greater than that of the unstable form 
in nine cases, and smaller in eighteen cases. A comparison of the 
maximum velocity of transformation of a substance with the maxi- 
mum velocities of crystallisation of the stable and unstable forms 
shows that the velocity of transformation is not always the 
greatest, as might have been expected. It is shown that in many 
cases the velocity of transformation is nearer the velocity of 
crystallisation of the stable form than that of the unstable form. 

J. F. 8. 


Action of Hydrochloric Acid on Alcohol. Suto Kuitp1 
(Zeitsch. physikal. Chem., 1914, 86, 427—444).—Equations have been 
deduced for calculating the velocity of the reaction between alcohol 
and hydrochloric acid in the presence of water. Three cases are 
treated in the equations: (1) that undissociated hydrogen chloride 
molecules alone take part in the change; (2) that chlorine ions 
only take part in the reaction ; and (3) that both hydrogen chloride 
molecules and chlorine ions react. The action of hydrogen chloride 
on a 46°2% alcohol-water mixture has been observed at 97°, 102°, 
and 110°. The concentration of the hydrogen chloride was 0°25/, 
05, and 1°0N in the various cases. A further series of experi- 
ments were carried out, in which the influence of ammonium 
chloride on the reaction was investigated. In the calculations 
made from the experimental data, it is assumed that any action of 
the chlorine ions can be neglected. It is shown that the influence 
of temperature on the reaction between alcohol and hydrogen 
chloride is greater than that in the case of the reverse reaction, 
ethyl chloride and water. The relationship between the tempera- 
ture and the velocity of reaction is in accord with the Arrhenius 
equation. J. F. 8. 


Velocity of Reaction between Mercuric Acetate and 
Aniline. G. Rosst (Gazzetta, 1913, 43, ii, 665—669).—The author’s 
measurements verify the law of chemical equilibria for this 


reaction, the value of the reaction constant being 0°000841 at 25°. 
R. V. 8S. 


Velocity of Reaction in Catalytic Hydrogenations in the 
Presence of Platinum Black. G. Vavon (Compt. rend., 1914, 
158, 409—412. Compare A., 1911, i, 657; 1912, i, 628).—From 
a study of the rate of hydrogenation of limonene first into carvo- 
menthene, and finally into menthane, by means of platinum black, 
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the amount of the catalyst employed being varied, the author 
shows that the curve of the velocities of hydrogenation of sub- 
stances, capable of taking on several molecules of hydrogen, pre- 
sents varied forms, according to the quantity and quality of the 
catalyst. By prior heating of the catalyst to temperatures between 
300° and 500°, the second stage in the hydrogenation was hardly 
apparent, although on the introduction of more limonene this was 
still reduced to carvomenthene. By heating platinum black to 
suitable temperatures, it is possible to diminish its activity, and 
thus render it incapable of effecting difficult hydrogenations, 
although it is still capable of catalysing easy oS 


The Combustion of Oxalic Acid in Contact with Blood 
Charcoal and the Retardation of this Reaction by Indifferent 
Narcotics. Orro Warsure (Pfliiger’s Archiv, 1914, 155, 547—560). 
—The author shows that at 38° oxalic acid is oxidised to carbon 
dioxide and water at the surface of blood charcoal; the tempera- 
ture quotient of the reaction for 10° is 2°1. 

Investigation of the action of the indifferent substances methyl, 
ethyl-, propyl-, and phenyl-urethane shows that they diminish the 
velocity of oxidation, the order of their effect being the same as 
that already observed by the author in his experiments with red 
blood corpuscles (A., 1911, ii, 49). The influence of increase in 
concentration of the narcotic is, however, not so great as in the 
case of the blood corpuscles. a 2 


Application of Spectroscopy to the Study of Chemical 
Equilibria. The Systems Formed by Oxalic Acid and Uranyl 
Salts. Vicrok Henrt aud Marc Lanpau (Compt. rend., 1914, 158, 
181—183).—The quantitative measurement of the absorption 
spectra in the ultra-violet can be used to study chemical equilibria 
and velocities of reaction in the case of substances which possess 
absorption spectra different from those of the initial substances. 
This method has been applied to mixtures of oxalic acid and uranyl 
salts in aqueous solution. The mixture oxalic acid+uranyl salt 
produces a greater absorption of the ultra-violet rays than the 
sum of the absorption of the two constituents, this being a further 
proof of the general law that chemical lability causes an increase 
in absorptive power for ultra-violet rays. The increase of absorp- 
tion produced by oxalic acid is greatest with uranyl sulphate and 
nitrate, and least for the chloride and acetate. 

Uranyl acetate and oxalate absorb ultra-violet rays much more 
strongly than the chloride, nitrate, and sulphate. There is a 
direct relation between the photocatalytic power of uranyl salts 
and the increase in absorption produced by these salts on oxalic 
acid. W G. 


Study of Diazotisation by the Spectroscopic Method. E. 
Tassitty (Compt. rend., 1914, 158, 335—338).—The author has 
applied the spectroscopic method for studying the progress of 
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diazotisation of aniline (compare this vol., ii, 42) to the diazotisa- 
tion of a number of other bases, and has found in each case the 
time necessary for complete diazotisation. W. G. 


Velocity of Reaction in Phototropic Transformations. M. 
Papoa and Teresa Mineanti (Atti R. Accad. Lincei, 1913, [v], 22, ii, 
500—505. Compare Padoa and Tabellini, A., 1912, ii, 879).—The 
preparation of solutions of the two forms of the phototropic sub- 
stance salicylidene-8-naphthylamine (Senier, Shepheard and 
Clarke, T., 1912, 101, 1950) has enabled the authors to pre- 
pare mixtures containing known proportions of the two modifica- 
tions in this case. By matching the colours of these mixtures with 
suitable dyes, standard tints are obtained, by means of which the 
phototropic change can be followed quantitatively. The value for 
the reaction constant obtained (which ‘is the product of the true 
reaction constant and the intensity of the light) is constant on 
the assumption that the reaction is unimolecular. The tempera- 
ture-coefficient is 1°47. Similar experiments on the decolorisation 
of the substance indicate that this reaction is bimolecular, and the 
temperature-coefficient has the value 2°0. From these results it 
appears that phototropic change in the solid state is due to a poly- 
merisation. 

The observations made in the case of benzaldehydepheny]l- 
hydrazone are similar. The colouring reaction is unimolecular, 
and its temperature-coefficient is 1°065—1°068. The decolorising 
action is bimolecular, and in this case the temperature-coefficient 


is 1°7. R. V. 8. 


Temperature-coefficients of Phototropic Transformatione. 
II. M. Papoa and B. Forestt (Atti R. Accad, Lincet, 1913, [v], 22, 
ii, 576—579. Compare preceding abstract).—From the results of 
their previqus work on this subject, the authors deduce the law 
that the ratio of the intensities of light required to maintain in a 
phototropic substance the same coloration at two temperatures 
differing by 10° is equal to the ratio between the temperature- 
coefficient of the colouring reaction and that of the inverse reaction. 
Experiments with salicylidene-8-naphthylamine and benzaldehyde- 
phenylhydrazone yield results in accordance with this law. 

R. V. 8S. 


Heterogeneous Catalysis in Rigid Systems. Rosert Marc 
(Zettsch. anorg. Chem., 1914, 85, 65—74).—The view that the lowering 
of the velocity of crystallisation by the presence of impurities is 
due to adsorption (Freundlich, A., 1910, ii, 1045) is preferable to 
the view that the effect is merely one of lowering of melting point 
(Tammann, A., 1912, ii, 1147), as the latter would require an 
abnormally high temperature-coefficient of the velocity. The idea 
of adsorption must also be applicable to the crystallisation of 
glasses, and to the polymorphic transformation of solids. The 
acceleration of the change Se,—»>Se, by the presence of silver 
selenide (A., 1906, ii, 742) is probably a case of heterogeneous 
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catalysis in a rigid system. The two modifications of selenium 
probably form a compound, Se,, (A., 1906, ii, 280), which would 
be adsorbed by metallic selenides (compare this vol., ii, 196). 

C. H. D. 


Experiments on Abel’s Theory that Incombustible Dusts 
Act Catalytically in Igniting Weak Mixtures of Methane 
and Air. Haroip B, Dixon and H. M. Lowe (Mem. Manchester 
Phil. Soc., 1913, 5'7, No. 15, 1—10).—A critical discussion of 
the available evidence is first given, and then new experiments are 
described. Two series of experiments were made: (1) the direct 
combustion of weak mixtures of coal-gas and air with and without 
non-combustible dust (calcined magnesia), in order to see whether 
any difference in the propagation of the flame could be noticed ; 
(2) the heating of a length of platinum wire in weak mixtures by 
an electric current, to show that by this means a non-explosive 
mixture could not be made to explode, as Abel supposed, but 
rather that an explosive mixture thus treated would become non- 
explosive owing to the combustion on platinum wire. 

Great care was taken in mixing thoroughly the gases, this being 
the weak point of Abel’s experiments. It was found that the 
presence of a non-combustible substance does not cause the ignition 
of a weak gas mixture which is not ignited by a flame or spark, 
and that if any local combustion takes place on the dust, causing 
self-heating, such an action causes the remainder of the gas to be 
less, and not more, explosive. T. S. P. 


The Structure of the Atom. W. Peppisz (Phil. Mag., 1914, 
[vi], 27, 257—268).—A theoretical paper in which the question 
of atomic structure is discussed in reference to recent work on 
radiation. Although the phenomena of radiation have led to the 
postulation of a unit of energy which is regarded as an actual 
physical entity, it — be doubted whether the emission or absorp- 
tion of energy in multiples of definite quantities is not really due 
to structural peculiarities of the emitting or absorbing mechanism. 
Bohr’s deduction of formule for line spectra (A., 1913, ii, 689, 943) 
is referred to in particular, and it is shown that atomic structures 
are possible, for which it does not appear to be necessary to throw 
over the ordinary dynamical laws in order to explain the proper- 
ties of the atom. H. M .D. 


Constitution and Structure of the Elements. HawkswortH 
Cotuins (Chem. News, 1914, 109, 26—28. Compare A., 1913, ii, 
1045).—If the nearest whole numbers to the atomic weights of the 
elements in the second horizontal row of the Periodic Table are 
taken, they may be written as 23, 23+1, 23+1+3, 234+1+3+1, 
23+1+3+1+3, etc. The number of parts into which the atomic 
weight (nearest whole number) is thus divided corresponds with 
the maximum valency of the element. Assuming that one valency 
emanates from a mass of 23(Na), one from a mass of 1(H), and 
two from a mass of 4(=1+3=He), the author deduces that sodium 
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is the basis of all these elements, the expulsion of helium from 
any element giving the element with next but one lower atomic 
weight. 

Other elements of higher atomic weight are then considered in 
pairs, consisting of elements which are especially associated in 
chemistry or mineralogy or both. The differences between the 
atomic weights of the pairs are found to be approximate multiples 
of 23; for example, 112°40(Cd) — 65°37(Zn) =2 + 23°515, and ‘hence 
it is deduced that Cd=Na,Zn. Eight pairs of elements have a 
difference of 90, which corresponds with the atomic weight of 
zirconium; this element is assumed to contain three atoms of 
sodium in its constitution. From such results the author states 
the principle: ‘sodium takes a prominent part in the formation 
of all elements of greater atomic weight than itself.” T. 8S. P. 


The Electron Conception of Valence. V. Polar and Non- 
polar Valence. K.Grorce Faux and J. M. Nevson (J. Amer. Chem. 
Soc., 1914, 36, 209—214).—Polemical against the views of Bray and 
Branch (A., 1913, ii, 945), the authors maintaining that vaience 
is of a polar nature in all cases. T. &. P. 


Stratified Systems. Rapnart Ep. Lresrcane (Kolloid. Zeitsch., 
1914, 14, 31—34).—The formation of stratified systems may be 
modified, not only by external rhythmic disturbances, but also by 
internal disturbances of a similar rhythmic type. The question 
as to. whether it is possible to distinguish between the effects pro- 
duced by external and internal rhythm is discussed, and the 
author arrives at the conclusion that this is not possible in the 
case of natural objects, or even of laboratory preparations which 
have not been under observation during the period of their 
evolution. H. M. D. 


Some Exercises in Physical Chemistry. Antonio BaccarRinI 
(Nuovo Cim., 1913, [vi], 6, ii, 286—290).—A scheme of work based 
on the reaction studied by Fraenkel (A., 1907, ii, 746). R. 8S. V. 


Contributions to the History of Science (Period of 
Priestley— Lavoisier—Dalton) Based on Autograph Docu- 
ments. Kurt Loewenretp (Mem. Manchester Phil. Soc., 1913, 
57, No. 19, 1—50).—Historical, dealing (1) with Dalton and 
his contemporaries, William Henry, William Charles Henry, and 
letters by Berzelius, Schénbein, and Volta; (2) with Priestley and 
Lavoisier. Tt. &. P. 


A New Steam Generator. J. Atan Murray (Chem. News, 
1914, 109, 29—30).—The apparatus consists of a copper cylinder 
5 inches high by 4 inches in diameter, and fitted with an air- 
tight lid; the bottom is externally concave. A copper tube, half 
an inch in diameter, which passes through the bottom and projects 
to within about 1} inches from the top, is coiled in two folds in 
the hollow outside the bottom, A space of about one-eighth of an 


ii. 194 ABSTRACTS OF CHEMICAL PAPERS. 


inch is left between the two folds of the coil, and also between 
the upper fold and the bottom of the cylinder, to allow the 
proper spread of the flame used for heating. Water is maintained 
at a constant level by the usual arrangement. 


Steam is generated very quickly, and is superheated in the coil. 
a OH 


An Apparatus for Extraction with Hot Solvents. H. 
Tar (Brochem. Zeitsch., 1914, 58, 503—505).—The apparatus is on 
the principle of that of Soxhlet. The condenser has a wide pro- 
longation, which is ground at the lower end to fit the flask in 
which the solvent is heated. In this is suspended the cylinder 
with the syphon, which contains the material to be extracted. The 
apparatus is figured in the text. S. B. S. 


A New Gas Generator for the Permanent Generation of 
Large Quantities of Gases. Broptmann and Ropewatp (Chem. 
Zit., 1914, 38, 187).—The apparatus consists essentially of an outer 
vessel containing the acid and an inner bell-jar fitted with a twe- 
holed rubber bung. Through the one hole passes an outlet tube 
fitted with a stop-cock, and through the other central hole a glass 
rod supporting a special cage, open at both ends, containing the 
material to be acted on by the acid, which can be raised and 
lowered at will. 

The outer vessel is constricted at the bottom, thus supporting 
the inner bell-jar, and then expands to form a foct, into which 
is fitted a stoppered tube for running off the waste acid. T.S. P. 


A Modified Kipp Apparatus. Lau (Chem. Zeit., 1914, 38. 
147).—The middle globe is not fused to the lower half-globe, but 
drawn out funnel-shaped, and then ground into the neck cf the 
lowest portion. The prolongation of the upper globe opens towards 
the bottom of the funnel, the lower end of the prolongation being 
drawn out and turned upwards. The side tube of the lowest globe 
is placed on the upper part, and fitted with a two-hcled bung, 
through which pass a syphon tube and a T-tube. The manipula- 
tion of the apparatus is described, many advantages being claimed 
for it. 7..8. P. 


Arrangement for Emptying Kipp’s Apparatus. Geronre 
LocKEMANN (Chem. Zeit., 1914, 38, 222).—The side-tube of the middle 
bulb is fitted with a two-holed rubber bung; through one hole 
passes the usual gas tap, and through the other another tube fitted 
with a stop-cock. Connected with the latter tube by means of a 
piece of indiarubber tubing is a glass tube, which passes down into 
the bottom part of the kipp. By opening the stop-cock, the 
pressure of the gas in the apparatus forces the acid out through 
the tube. ye 
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Inorganic Chemistry. 


Plumboxan Process for the Separation of Air into Oxygen 
and Nitrogen. Grora Kassner (Arch. Pharm, 1913, 251, 
596—609).—The author describes his plumboxan process for the 
separation of the oxygen from the nitrogen in air. Plumboxan, 
Na,PbO;,Na,MnO,, is an emerald-green compound or solid solu- 
tion of sodium metaplumbate and sodium manganate. This is con- 
tained in a combustion tube, which is placed in a slightly sloping 
position in a furnace, and heated at 430—450°. The ends of the 
tube are bent at obtuse angles, and are connected at the one end 
to supplies of steam and air (freed from carbon dioxide), and at 
the other end to the gasometers, water-pump, and a vacuous 
vessel. By passing steam over the plumboxan, oxygen is obtained ; 
subsequently air is passed through the tube, whereby the 
plumboxan is regenerated, the issuing gas being practically pure 
nitrogen during the first stages of the regeneration. The oxygen 
obtained by the action of the steam on the plumboxan is also 
practically pure provided the combustion tube has been put, after 
the passage of the air and before the passage of the steam, into 
communication with the vacuous vessel, in order to remove the 
last traces of nitrogen from the pores of the plumboxan. 

The plumboxan process has an advantage over the barium oxide 
process in that the absorption of the oxygen oY the plumboxan 
and its regeneration by steam are two distinct and, at temperatures 
above 400°, irreversible reactions. According to the author’s ex- 
planation, the liberation of the oxygen is not due to a mere thermal 
dissociation, but is a catalytic process in which the water in com- 
bination with the sodium metaplumbate in the plumboxan acts as 
the catalyst. 

Several experimentally ascertained facts, taken in conjunction 
with the results of the author’s previous researches on the behaviour 
of calcium ortho- and meta-plumbates, serve to indicate the course 
of the whole reaction. In the first place, free sodium hydroxide 
is not produced by the action of steam on plumboxan (as is the 
case in the Tessié du Motay process). Secondly, sodium plumbite 
is present, not in plumboxan itself, but only after it has been 
treated with steam. The following equations indicate the reactions 
which are supposed to occur: (1) 2Na,MnO, + 2H,0 =O, + 2MnO, + 
4NaOH; (2) 2NaOH + Na,PbO,=H ,0 + Na,PbO, ; (3) Na,PbO; + 
H,O = Pb(ONa), (OH), ; (4) 2Pb(ONa), (OH), + 2Na,MnO, = 
2H,O + 2PbO,(ONa), + 2Na,MnO, ; (5) PbO,(ONa),. =O, + 
Na,PbO,; (6) Na,PbO,+ Na,MnO,=Na,PbO, + Na,MnO3. 

C. S. 


Ebullioscopy of Sulphur. Ernst Beckmann and Otto LiescHE 
(Zeitach. anorg. Chem., 1914, 85, 31—43) —The boiling vessel is of 


borosilicate glass with electrical heating (A., 1908, ii, 663), the 
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jacket being also of borosilicate glass, containing sulphur vapour, 
heated by a tin bath. The temperature is measured by means of 
a platinum resistance thermometer. 

The ebullioscopic constant of sulphur is calculated to be 157°6 
from determinations of the boiling point under different pressures. 
This is on the assumption that liquid sulphur at the boiling point 
contains 33% of 8S, molecules, an assumption which is justified by 
recent determinations (Smith and Holmes, A., 1906, ii, 157; 
Kruyt, A., 1913, ii, 132). The heat of evaporation per gram is 
64°8 cal. The following numbers of atoms in the molecule are 
found by ebullioscopic measurements at atmospheric pressure: 
Se, 2°42; Te, 1°32; As, 1:0; Sb, 1°17. 


Preparation of Sulphuric Acid Free from Oxygen Com- 
pounds of Nitrogen. Acu. Gricorre (Bull. Soc. chim. Belg., 
1914, 28, 32—33).—The acid to be purified is diluted with its own 
volume of distilled water, and then boiled vigorously in a Kjeldahl 
flask until concentrated once more. If oxygen compounds of 
nitrogen still remain, the process is repeated. az. 6. PB. 


The Nature of the Catalysis of the Transformation of 
Selenium by Silver Selenide. Epwin Bercer (Zeitsch. anorg. 
Chem., 1913, 85, 75—117. Compare Mare, this vol., ii, 191).— 
The true melting point of selenium is not readily determined, 
owing to the viscosity and the low velocity of crystallisation. 
Heating curves indicate that selenium rich in Se, has a higher 
melting point than that rich in Se,. but that equilibrium is reached 
during melting. Silver selenide does not appreciably lower the 
melting point of selenium. The sudden change of the electrical 
conductivity on melting allows of a more accurate determination, 
the result being 220°2°+0°5°. 

Silver selenide in quantities of 0°1% is recognisable under the 
microscope in amorphous selenium. It is also insoluble in crystal- 
line selenium, and the devitrification is not directly proportional to 
the silver content. 

The electrical conductivity of selenium pastilles containing the 
maximum quantity of Se, increases slowly with time at 25°. In 
presence of silver selenide the increase is more rapid, the effect 
being approximately proportional to the silver content up to 4% 
Ag,Se. The catalysis thus occurs in a heterogeneous rigid system. 
A comparison of the electrical conductivity of selenium quenched 
from different temperatures favours the hypothesis of a compound, 
Se,,, which forms solid solutions with both components. 

. The electrolytic potential of selenium in a solution of sodium 
selenide (0°3%) is —0°05 volt, and is independent of the previous 
treatment of the selenium. C. H. D. 


Active Nitrogen. III. Enricn Trepe and Emit Domcke (Ber., 
1914, 47, 420—425).—In continuation of their previous work 
(this vol., ii, 122), the authors have devised an apparatus by means 
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of which oxygen may be removed completely from nitrogen by 
heating with copper. With such nitrogen the Strutt phenomena 
are not observed ; it is necessary, however, in removing the oxygen 
by this method not to heat the copper to a temperature above the 
dissociation temperature of copper oxide, otherwise the glow is 
always formed. 

Using the pure nitrogen thus obtained, the authors have repeated 
Strutt’s experiments with iodine, sulphur, sodium, and thallium 
chloride, and in no case obtained the phenomena he describes; the 
addition of the least trace of oxygen gives rise to the various 
phenomena. T. S. P. 


The Nitrites. Marcet Oswatp (Ann. Chim., 1914, [ix], 1, 
32—112).—The only practical method for the preparation of pure 
nitrites of the alkali and alkaline-earth metals is by double decom- 
position of silver nitrite with the chlorides of these metals (compare 
A., 1913, ii, 135). Two new nitrites have been isolated, namely, 
calcium nitrite, Ca(NO,).,4H,O, and lithium nitrite, LiNO,,H,O. 

In the action of heat on sodium nitrite, in addition to the 
ordinary reactions, the following take place: NaNO,+ 
NO,—> NaNO,;+NO; 2NaNO,+NO,—>2NaNO,+N (compare 
the action of heat on silver nitrite, A., 1911, ii, 281). The dis- 
covery of these reactions has enabled the author to explain the 
actions occurring in the action of nitrogen peroxide on lime and 
on the alkali and alkaline-earth carbonates, and in the decomposi- 
tion of the complex nitrites of cobalt, nickel, and silver. When 
nitrogen peroxide acts on calcium oxide there is always a loss of 
free nitrogen, no matter what the conditions of temperature, in 
accordance with the equation 2CaO + 5NO,—> 2Ca(NOs),.+0°5 Ng, 
a fact which is of industrial importance. 

The hydrated nitrites can be dehydrated in a vacuum over phos- 
phoric oxide without undergoing decomposition; in concentrated 
aqueous solutions lithium nitrite and the alkaline-earth nitrites 
undergo hydrolysis at 100°. 

The solid nitrites or their saturated solutions are not oxidised 
by oxygen at atmospheric pressure, neither are the dry salts acted 
on by nitric oxide, so long as decomposition of the salt itself does 
not occur. Oxidation of solutions of the nitrites only occurs in 
the presence of acids, and is then due to oxidation of the decom- 
position products (nitric oxide) of nitrous acid. 

The solubility curves of the various nitrites have been determined 
(compare A., 1913, ii, 701, for that of sodium nitrite), and also 
the mutual solubilities of silver nitrite and the nitrites of 
potassium, sodium, lithium, barium, strontium, and calcium. The 
following double salts were the only ones _ formed: 
Na,Ag,(NO,),,H,O, K,Ag.(NO,),,H,O, and BaAg,(NO,),,H,0. 
The physical properties of the various salts and solutions, and the 
action of heat on the various salts, were also studied in detail. 
The nitrites readily give supersaturated solutions, and barium and 
strontium nitrites, Ba(Sr)(NO,),,H,O, were shown to _ be 
isomorphous by the method of inoculation. T. 8. P. 
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The Melting Point of Arsenic. R. Goupau (Compt. rend., 1914, 
158, 121—122).—A determination of the melting point of arsenic, 
the metal being heated in a quartz flask immersed in sand, and 
the temperature measured by an electric thermometer. Arsenic 
melts at 817°, and if the heating is continued there is a violent 
explosion at 900°. The vapour pressure of arsenic is very high 
long before the melting point is reached. 


Melting Point of Arsenic. Prexre Jottnois (Compt. rend , 1914, 
158, 184—185. Compare A., 1911, ii, 720).—A claim for priority 
over Goubau (preceding abstract). 


Colloidal Carbon Obtained by a Chemical Method. L. 
SappaTaNni (Kolloid. Zeitsch., 1914, 14, 29—31).—A method for the 
preparation of a colloidal solution of carbon is described in which 
2 grams of finely-powdered sucrose are slowly added to 20 c.c. of 
well-stirred sulphuric acid. After the dark-coloured solution has 
been kept for twenty-four hours at room temperature, it is poured 
slowly into 80 c.c. of distilled water, the mixture being shaken con- 
tinuously during the process. The liquid is then filtered and di- 
alysed until free from sulphuric acid. The solution prepared in 
this way is very stabie, and the ultra~microscopic particles which it 
contains are found to be negatively charged both in acid and 
alkaline solution. 

A form of gelatinous carbon has also been obtained. The solu- 
tion prepared by dissolving 2 grams of sucrose in 20 c.c. of sulphuric 
acid is kept at room temperature for three or four days, and then 
poured into a shallow dish, which, together with a vessel containing 
water, is placed under a glass globe. Water vapour is absorbed 
by the sulphuric acid solution, and at the end of about a week it 
is found that the solution has been transformed into a gelatinous 
mass. This is transferred to a vessel containing distilled water, 
which is renewed from time to time until the sulphuric acid has 
been completely removed. During this process, the gelatinous mass 
retains its original form, but when removed from the water and 
dried in the air, it contracts very considerably. The dry powder 
swells to a slight extent in contact with water, and with alkalis, 
traces of carbon dissolve forming a colloidal solution. H. M. D. 


The Electrolytic Reduction of Carbon Dioxide and Carbon 
Monoxide in Solution under Pressure. Franz Fiscuer and 
Oskar Prziza (Bor., 1914, 4'7, 256—260).—With the same apparatus 
as that used in the electrolytic reduction of dissolved oxygen (A., 
1913, ii, 285), the authors find that with the very high current 
densities of 10—-15 amperes per sq. dem., carbon dioxide may be 
reduced quantitatively to formic acid (compare Coehn and Jahn, 
A., 1904, 1i, 614; Ehrenfeld, A., 1906, ii, 83). High concentrations 
cannot be obtained owing to the migration of the anion of formic 
acid in the anolyte. 

Carbon monoxide, under similar conditions, except that low 
current densities must be used, gives a poor yield of methyl alcohol. 
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For the above experiments, galvanised and afterwards amal- 
gamated copper foil was used as cathode. Lead, purified according 
to Tafel’s method, was also used, it being necessary then to use 
a lead anode and not one of platinum. The electrolyte used was 
an almost saturated solution of potassium sulphate; solutions of 
sodium and lithium sulphates gave similar results. Zz. 8. P. 


Carbon Sulphidotelluride, CSTe. Atrrxep Srock and Paut 
Praetorius (Ber., 1914, 47, 131—144).—When an arc is maintained 
under carbon disulphide between a graphite cathode and an anode 
of graphite and tellurium containing 10 parts or more of graphite 
to 100 parts of tellurium, the anode is disintegrated and reddish- 
brown solutions are obtained in which black particles of tellurium 
and graphite are suspended. The solution contains non-volatile 
decomposition products of carbon disulphide and the compounds 
C,8, (compare A., 1913, ii, 46) and CS8Te, which are volatile with 
carbon disulphide vapours. The separation of these two compounds 
is a very difficult matter, owing to the extreme ease with which the 
carbon sulphidotelluride decomposes; it was accomplished by the 
authors by a combination of the following two methods: (1) The 
repeated fractional extraction of the solution with carbon di- 
sulphide vapours in a special apparatus, the distillate becoming 
poorer and poorer in carbon subsulphide, C,S,. (2) Transforma- 
tion of the carbon subsulphide into a non-volatile compound and 
subsequent distillation of the solution; the non-volatile compound 
was thiomalononaphthylamide, produced by interaction of the sub- 
sulphide and B-naphthylamine (compare A., 1913, ii, 46). 

The dilute solution of carbon sulphidotelluride thus obtained, 
after drying with phosphoric oxide, was concentrated on the water- 
bath to a strength of 5—10%, using a Hahn fractionating column 
(A., 1910, ii, 583). The isolation of the pure product could then 
only be carried out in a weak light, and when the temperature was 
maintained below —30° continuously. This was accomplished by 
means of a special apparatus (this vol., ii, 171), when carbon 
sul phidotelluride, CSTe, was obtained as yellowish-red crystals, melt- 
ing at — 54° to a brilliant red liquid of high refractive power, which 
becomes blcod-red at room temperature, then black, and decomposes 
completely after a short time. The substance has a slightly 
penetrating, garlic odour; if it is smelled for a short time the 
breath retains a strong odour of garlic for a considerable time. 
Cryoscopic and ebullioscopic measurements in benzene and carbon 
disulphide respectively gave molecular weights varying from 
176 to 181, theory 172. D~-*° 2°9 and vapour pressure at 10°, 
about 2 mm. 

Carbon sulphidotelluride, either pure or in solution, decomposes 
very rapidly on attaining room temperature; it is very sensitive 
towards light, decomposition taking place even at -—50°. The 
solution in carbon disulphide gives a precipitate of tellurium tetra- 
bromide with bromine; mercury extracts all the compound from 
solutions. 

By the refined methods used in this investigation, no evidence 
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could be obtained of the existence of a carbon telluride, CTe,; the 
phenomena observed in a previous communication (Stock and 
Blumenthal, A., 1911, ii, 722) were due to the decomposition of 
carbon sulphidotelluride. a & FP. 


Carbon Sulphidoselenide. A.trrep Stock and Ernst WILLFROTH 
(Ber, 1914, 47, 144—154).—Carbon sulphidoselenite, CSSe, was 
obtained in carbon disulphide solution by a method similar to that 
used in the preparation of carbon sulphidotelluride (compare 
previous abstract), the anode containing 17°5 parts of graphite to 
100 parts of selenium. It was much more readily isolated from 
solution than the sulphidotelluride, owing to its greater stability. 

At room temperatures, carbon sulphidoselenide forms an intense 
yellow liquid, stable in the air, and possessing a pungent odour of 
onions. It does not take fire when brought in contact with a flame, 
although the vapours of the boiling liquid burn with a beautiful 
blue flame. It has m. p. — 85°, b. p. 84°, ue 1°7349, vapour pres- 
sure at 10°, 45 mm., D® 1°979. It is decomposed by light, by 
heating, and on long keeping at room temperature, but is very 
much more stable than carbon sulphidotelluride. The decom- 
position products do not contain any substance corresponding with 
a compound of the formula CSe,, nor has it been possible to pre- 
pare such a compound. 

That carbon sulphidoselenide is analogous to carbon disulphide 
was shown by the fact that with an alcoholic solution of sodium 
ethoxide, sodiwm monoselenoxanthate, SeC(SNa)(OEt), is produced. 
A solution of this very deliquescent, yellow, crystalline substance 
gives characteristic precipitates with solutions of the salts of the 
heavy metals, behaving very similarly to sodium xanthate. 

Selenium vapours when passed over charcoal heated at 1000° in 
a vacuum do not give rise to the formation of any compound of 
carbon and selenium. Under similar conditions, sulphur gives 
carbon disulphide. zt. B. P. 


Action of Hydrogen Peroxide on the Silicic Acid Gel. A. 
Komarovsky (Chem. Zeit, 1914, 38, 121—122).—The evaporation on 
the water-bath of a silicic acid gel with a slight excess of 30% 
hydrogen peroxide gives a vitreous, amorphous residue, which can 
be triturated to a white powder. It liberates chlorine from hydro- 
chloric acid, iodine from potassium iodide, decolorises permanganate, 
and liberates ozone with concentrated sulphuric acid. It gradually 
and continuously evolves ozonised oxygen; analysis of the freshly- 

repared substance gives a formula corresponding with either 
H,Si0,,1°5H,O or H,SiO;,H,0,,0°5H,O, that is, either a persilicic 
acid or a perhydrogel of silicic acid. 

A similar compound is obtained when hydrogen peroxide is 
added to the hydrosol of silicic acid. It is not possible yet to 
say whether it is a peracid or a perhydrogel. T. 8. P. 


Persilicates. Epvuarp Jorpis (Chem. Zeit., 1914, 38, 221223). 
—The author confirms many of the results of Komarovsky 
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(preceding abstract) with respect to the possibility of the existence 
of persilicates. He has also found that when sufficiently concen- 
trated solutions of sodium silicate are left exposed to the air for 
several months, and then hydrochloric acid added, chlorine is 
evolved. z. &. P. 


Attempts to Observe the Production of Neon or Helium 
by Electric Discharge. Hon. R. J. Strutt (Proc. Roy. Soe., 1914, 
A, 89, 499—506).—The experiments described were begun in the 
hope of confirming the work of Collie and Patterson (T., 1913, 108, 
419; P., 1913, 29, 217), according to which helium and neon are 
to be found in tubes containing hydrogen which have been sub- 
jected to the action of an electrical discharge. The author’s results 
are negative. 

Special attention was devoted to the possibility of atmospheric 
contamination, for it has been found that the neon in less than 
1/100 c.c. of air can be readily detected by the spectroscopic test. 
The capillary discharge tube employed in the detection of the neon 
was made from the finest thermometer tubing, and the discharge 
from an induction coil was passed through the tube by means of 
wires twisted round the outside of the tube. From a series of 
experiments in which varying small quantities of air were admitted 
into the apparatus and in which, after the oxygen had been ab- 
sorbed by cooled charcoal, the residual gas was transferred to the 
capillary discharge tube, it would seem that the neon in 1/1000 
c.c, of air is nearer the true limit of sensitiveness of the spectro- 
scopic test. 

In order to avoid the possibility of air contamination of this 
order of magnitude, a method was adopted by which the hydrogen 
could be removed in the discharge tube itself, and the test for 
neon applied without pumping the gas out of the apparatus or 
manipulating it over a pneumatic trough in any way. This result 
was attained by the attachment of a small tube to the apparatus 
which contained a small quantity of potassium permanganate. 
When the current had been passed through the hydrogen in the 
discharge tube for a sufficient length of time, a little oxygen was 
admitted and the discharge passed intermittently for a few seconds 
at a time. The water vapour formed was rapidly condensed in 
a cooled tube in close proximity to the discharge tube. The re- 
sidual gas was then subjected to the action of well-cooled charcoal, 
and then transferred by means of freshly-distilled mercury into 
the capillary detection tube. The conditions of the discharge 
through the hydrogen were suitably varied in different experiments, 
but in no case, in which air contamination could be said to be 
rigidly excluded, was any evidence of either neon or helium ob- 
tained. The author is confident that the negative results are not 
due to any defect of the technique in looking for neon. 

In two of the experiments which are described, potassium chloride 
and iodide respectively were introduced into the discharge tube 
and subjected to bombardment by the cathode rays. Although 
evidence of helium would have been expected in these circumstances 
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according to Thomson’s results (A., 1913, ii, 820), its absence may 
possibly be due to deficient sensitiveness of the spectroscopic as 
compared with the positive ray method of analysis. H. M. D. 


Metastability of the Metals in Consequence of Allotropy 
and its Significance for Chemistry, Physics, and Technics. 
Erxsst Conen (Froc. K. Akad. Wetensch. Amsterdam, 1913, 16, 
632—634. Compare A., 1913, ii, 779; this vol., ii, 52).—In view 
of the fact that a number of metals have been shown to consist of 
mixtures of two allotropic modifications, and the probability that 
many others will be found to be similarly constituted, it is pointed 
out that the physical constants of metals have in general no definite 
significance, since these constants refer to mixtures of undefined 
composition. It will be necessary to redetermine all the physical 
constants and study the physico-chemical properties by making 
use of the pure allotropic forms. H. M. D. 


New Crystalline Silicates of Potassium and Sodium, 
Their Preparation and General Properties. Grorce W. Morey 
(J. Amer. Chem. Soc., 1914, 36, 215—230. Compare Niggli, A., 1913, 
ii, 1036).—Known quantities of water and finely-pulverised glasses 
were heated to high temperatures, up to 500°, in a gold crucible 
contained in a specially constructed bomb, and the products ob- 
tained were investigated. The glasses were made by fusing mixtures 
of quartz and alkali carbonate in different proportions; the same 
components were also introduced into the bomb in other forms: 
the alkali as chloride, carbonate, hydroxide, and as silicate glass ; 
the silica as quartz and as an amorphous precipitate; these varia- 
tions, however, had no influence on the resultant product. 

Four new crystalline alkali silicates have been prepared, namely, 
K,Si,0;, KHSi,0;, Na,.Si,O;, and Na SiO, The first three are 
derivatives of disilicic acid, and form ortho-rhombic crystals, which 
differ markedly in their behaviour towards water. K,Si,O, is 
quickly attacked by water, Na,Si,O, less readily, whilst KHSi,O, 
may be left in contact with water, even for some hours at 100°, 
without appreciable decomposition. The fourth compound is an- 
hydrous sodium metasilicate, which has hitherto been known only 
as a somewhat indefinite hydrate; it is readily attacked by water. 

In addition to the crystalline products, a series of hydrated 
glasses was obtained, consisting of supercooled liquids, each of which 
represents the composition of a solution unsaturated under the, 
conditions of experiment. They are perfectly hard, even though 
they contain up to 25% of water; when heated in the air, water 
is lost, and they swell up in the process to a sponge-like structure, 
often with extremely thin vesicular walls. . & F. 


Preparation of Potassium Manganifluoride. I. Ber.tucci 
(Atti I, Accad, Lineei., 1913, [v], 22, ii, 579—582).—This salt may 
be readily prepared in quantity by adding ether drop by drop, with 
constant stirring, to a solution of 2 grams of potassium perman- 
ganate in 20 c.c. of 40% hydrofluoric acid, the reaction being 


Mitte 
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carried out in a platinum dish. The addition of ether is continued 
until the solution has almost lost its purple tint. The product 
settles in the form of a yellow, microcrystalline precipitate. 


R. V. 8S. 


Tne Preparation of Sodium. Brrnnarp Neumann and Sicurp 
GieRsTEN (Zeitsch. angew. Chem., 1914, 2'7, 65—70).—The authors 
have constructed a large, experimental apparatus, on the principle 
of the Castner apparatus, for the preparation of sodium by the 
electrolysis of fused sodium hydroxide, using, however, a special 
arrangement by which the water formed at the anode is evaporated 
largely by the heat of the fusion and is prevented from coming 
‘into contact with the sodium at the cathode. 

The best conditions of current and temperature were investigated, 
and are discussed in detail, as also the various phenomena which 
occur during electrolysis. The most important factor for success- 
ful electrolyses is the temperature, which, in the catholyte, must 
be maintained very close to that of the melting point of the sodium 
hydroxide. Pure sodium hydroxide does not give such good 
results as the commercial substance, owing to its high melting 
point. 

Current yields of 53% were obtained, whereas the average yield 
in the manufacturing process is 30—40%. 

The details of the authors’ experiments and considerations can 
only be appreciated by reference to the original paper. 

T. &. P. 


The System Sodium Sulphate-Water. J. P. WuitE (Zeiisch. 
physikal. Chem., 1914, 86, 349--382).—A résumé of the fusion curves 
of the system sodium sulphate—water is given, as far as this is 
known from previous work. The present paper gives an account 
of the determination of the missing details of these curves. The 
non-agreement of Tilden and Shenstone (A., 1884, 254) and 
Etard on the solubility at high temperatures is explained by 
the fact that some of the values of both are incorrectly deter- 
mined. The transition point of the rhombic anhydrous salt 
into the monoclinic anhydrous salt is determined as 235° from 
solubility determinations on both sides of it. The P7' curves for 
the different three-phase equilibria are drawn from the experi- 
mental data, and the two transition points at 24°4° and 32°4° 
accurately determined. The difference in the vapour pressure of 
pure water and that of the three-phase system at the equilibrium 
point 235° is experimentally shown. J. F. S. 


Double Salts of Haloids with Silver Nitrate. G. Scarpa 
(Atti R. Accad. Lincei, 1913, [v], 22, ii, 452—459)—The paper 
deals with the thermal analysis of the systems AgNO,—AgCl, 
AgNO,-AgBr, and AgNO,—Agl. 

Silver nitrate and silver chloride do not form any compound. 
There is an eutectic corresponding with 160° and about 75 mol. % 
of silver nitrate. Mixed crystals are formed between certain limits. 
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Silver nitrate and silver bromide form a compound, 
AgNO,,AgBr, m. p. 188° (decomp.). There is an eutectic corre- 
sponding with 155° and 75 mol. % of silver nitrate. Mixed crystals 
are formed in mixtures rich in silver nitrate. 

Silver nitrate and _ silver iodide form a compound, 
3AgNO,,2AgI, m. p. about 105°, which does not decompose on 
melting. There is an eutectic corresponding with about 80° and 
45 mol. % of silver nitrate. Mixed crystals of each of the forms 
of silver iodide, with the compound 3AgNO,,2AgI, are formed. 

R. V. S. 


Tendency of Alkali Haloids to Combine with Silver 
Haloids. If. C. Sanponnini and G. Scarpa (Atti R. Accad. Lincei, 
1913, [v], 22, ii, 517—524. Compare Sandonnini, A., 1912, ii, 
941).—This paper deals with the thermal analysis of the systems 
LiBr-AgBr, NaBr—AgBr, Lil—AglI, and NaI—Agl. 

Lithium bromide and silver bromide form solid solutions which 
crystallise at temperatures intermediate between the melting points 
of the components. 

Sodium bromide and silver bromide behave similarly. 

Lithium iodide and silver iodide form solid solutions within very 
wide limits. The diagram of the system belongs to the fifth type 
of transformation of mixed crystals described by Roozeboom. 

Sodium iodide and silver iodide are insoluble in the solid state, 
the eutectic mixture corresponding with 394° and about 60 mol. % 
of silver iodide. R. V. 8. 


The Binary Systems of Calcium Chloride with Barium 
Chloride and Strontium Chloride. Water Scuarrer (Jahrb. 
Min., 1914, i, 15—23).—Calcium and barium chlorides form the 
double salt CaCl,,BaCl, (m. p. 631°), but no mixed crystals. 
Calcium and strontium chlorides form a continuous series of mixed 
crystals with a minimum melting point at 658° with 66 mol. % 
CaCl. L. J. S. 


Carbonate Fusions under Carbon Dioxide Pressure. H. E. 
Borkxe (Jahrb. Min., 1914, i, Ref. 9—10; from Mitt. Naturf. Ges. 
Halle, 1913, 3).—Barium carbonate undergoes two reversible trans- 
formations: at 811° passing from the y form (witherite, ortho- 
rhombic and pseudo-hexagonal) to the 8 form (hexagonal), and at 
982° to the a form (cubic); m. p. about 1740°. The system 
barium carbonate—calcium carbonate (represented by the minerals 
alstonite and barytocalcite) gives isodimorphous mixed crystals with 
an eutectic at 1139° and 52} mol. % CaCO;. Up to 30 mol. % 
CaCO, the orthorhombic alstonite is the stable form, but with more 
calcium carbonate this is replaced by trigonal barytocalcite. Mono- 
clinic barytocalcite is not present in the fusions. Strontium 


carbonate shows an inversion at about 929° and melts at 1497°. 
L. J. 8. 


Magnesium Chloride as a Mineral Former; and Spectro- 
chemistry of the Rare Harths. K. A. Hormann and Kurt 
Hoscuxre (Ber., 1914, 47, 238—247).—The authors have found that 
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fused, anhydrous magnesium chloride is an excellent solvent and 
crystallising medium for many inorganic oxides. In some cases 
interaction takes pace with the oxides, or especially with the 
sulphates, if they are used, giving the volatile chlorides, for ex- 
ample, of glucinum, zinc, iron, and tin; in other cases spinelle- 
like compounds are formed, owing to the decomposition of the 
magnesium chloride by water vapour from the flame or by oxygen 
from the air, for example, magnesium ferrite, Mg(FeO,)., and its 
— products, (Mg,Fe)(FeO,)., towards magnetic iron oxide, 
e€,0,. 

Magnesium orthoborate, 3MgO,B,03, and magnesium uranate, 
Mg;U,0,, were obtained by using boric and uranic acids respec- 
tively. Cerium and zirconium sulphates give the corresponding 
dioxides, the latter readily dissolving other rare earths, giving 
coloured crystals. 

Erbium, neodymium, praseodymium, and samarium sulphates 
gave the corresponding oxychlorides, the spectra of which in 
reflected light were examined and compared with the spectra of 
other salts. z. 8. 2. 


Equilibrium of the Double Salts of Cadmium-Sodium 
Chloride and Cadmium-Potassium Chloride with their 
Aqueous Solutions. Kare Supmaus (Jahrb. Min., 1914, Beil.-Bd. 
37, 1—50).—Crystallisation experiments and solubility determina- 
tions made for the ternary systems CdCl,-NaCl-H,O and CdCl,- 
KCl-H,O between 19° and 55° show that the following crystalline 
phases occur: the simple chlorides of sodium and potassium; two 
hydrates of cadmium chloride, CdCl,,2}H,O and CdCl,,H,O; and 
the three double salts CdCl,,4KCl, CdCl,,KCl,H,0, and 
CdCl,,2NaCl,3H,O. L. J. S. 


Anhydrous Sulphates. VII. Cadmium Sulphate with 
Lithium, Sodium, and Potassium Sulphates. G. CatcacGni and 
D. Marorta (Atti R. Accad. Lincei, 1913, [v], 22, ii, 442—445. 
Compare this vol., ii, 52).—-Continuing this paper, the authors now 
give the results obtained in the thermal analysis of the system 
CdSO,-K,SO,. Two compounds are formed, namely, 


2Cd8O,,K,SO, (at 763°) and 3CdSO,,K,SO, (at 813°). 
R. V. 8. 


Crystallographic and Thermal Investigation of the Binary 
Systems of Thallous Chloride and Chlorides of Bivalent 
Metals. E. Korrena (Jahrb. Min., 1914, Beil.-Bd. 37, 51—124).— 
The binary systems investigated were cuprous chloride with 
chlorides of the alkali metals lithium, sodium, and potassium, and 
thallous chloride with chlorides of the bivalent metals magnesium, 
calcium, strontium, barium, zinc, cadmium, tin, and lead. Mixed 
crystals were formed only with the systems CuCl—LiCl and TICI-— 
ZnCl,; in all other cases (except CuCl-NaCl and TICl—BaCl,) 
double salts were obtained. L. J. S. 


Allotropy of Copper. I. Ernst Conen and W. D. HELtpDERMAN 
(Proc, K. Akad. Wetensch. Amsterdam, 1913, 16, 628—632).—From 
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dilatometric observations it has been found that there are two 
allotropic modifications of copper with a transition point at 71°7°. 
The experiments were made with electrolytic copper, which was 
melted in an electric furnace and poured out into cylinders of 
asbestos paper. As soon as the metal had solidified, the cylinders 
were chilled in water and turned into thin shavings on a lathe. 
If the copper is in a finely divided state, the reversible change 
takes place with considerable velocity, but the rate of change is 
very much smaller in the case of the solid metal. The experi- 
ments show that ordinary copper must be considered as a meta- 
stable mixture of a- and B-copper which is continually changing 
into the stable modification (a-copper) at temperatures below 71°7°. 
That the allotropic transformation has not been previously 
observed is due to the extreme slowness of the change in the case of 
the compact metal. It is pointed out, however, that several observa- 
tions recorded in the literature afford evidence of some change in 
copper at the ordinary temperature. Special reference is made to 
the experiments of Matthiessen and Bose (Ann. Phys. Chem., 1862, 
115, 353), who found changes in the electric conductivity (at 0°) 
of pure copper wires after these had been heated for several days 
at 100°. H. M. D. 


Approximate Melting Points of Some Commercial Copper 
Alloys. A. B. Norton and H. W. Gituerr (J. Physical Chem., 1914, 
18, 70—77).—-The authors have determined the melting points of 
a number of ternary and quaternary alloys containing copper, zinc, 
tin, and lead. The following values are recorded, the numbers in 
brackets giving the percentage amounts of copper, zinc, tin, and 
lead, respectively, in the alloys: gun-metal (88, 2, 10, —), 995°; 
leaded gun-metal (85°5, 2, 9°5, 3), 980°; red brass (85, 5, 5, 5), 
970°; low-grade red brass (82, 10, 3, 5), 980°; ‘leaded bronze, 
(80, —, 10, 10), 945°; bronze with zinc (85, 5, 10, —), 980°; cast 
yellow brass (67, 31, —, 2), 895°; half yellow, half red (75, 20, 2, 3), 
920°; naval brass (61°5, 37, 1°5, —), 855°; manganese bronze 
(Cu 56, Zn 41, Fe 1°5, tin 0°9, Al 0°45, Mn 0°15), 870°. The re 
corded temperatures are those at which freezing begins, and 


measurements in duplicate were found to agree within +5°. 
H. M. D. 


Influence of Shaking on the Solution of Copper in Nitric 
Acid. Mavaice Drapisr (Compt. rend., 1914, 158, 338—340).—For 
a given strength of nitric acid, the amount of copper dissolved in 
a given time is very considerably reduced by shaking or rotating 
the copper, and if the velocity of rotation is increased sufficiently, 
may be reduced practically to zero. This is not due to the destruc- 
tion of local heating effects, since the flow of cold water through a 
copper tube has no effect on its rate of solution in nitric acid. 
The author considers that the effect is due to the distribution of 
the nitrous acid primarily produced at the surface of the metal, 
and to the consequent inhibition of its catalysing effect on the 
solution. The addition of increasing quantities of sodium nitrite 
to the nitric acid gradually nullifies the shaking effect. W. G. 
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Cupric Oxide Jellies. L. 8S. Fincn (J. Physical Chem., 1914, 18, 
26—33).—Cupric oxide jellies have been prepared by the addition 
of a suitable quantity of ammonia to a saturated solution of copper 
acetate. The jellies are not permanent, cupric hydroxide separating 
out sooner or later. The stability of the jelly is increased if a 
small quantity of manganous sulphate, potassium sulphate, or 
sulphuric acid is added to the copper acetate solution previous to 
the addition of the ammonia. The best conditions are obtained 
by mixing together 50 c.c. of saturated copper acetate solution, 
4 drops of concentrated sulphuric acid, and 3—4 c.c. of diluted 
ammonia (1:1). If such a jelly is allowed to dry up, it can be 
regenerated by shaking the dried mass with water. H.M. D. 


Modification of Lothar Meyer’s Apparatus for the Purifi- 
cation of Mercury. Fritz Friepricus (Zettsch. angew. Chem., 
1914, 27, 24).—In this apparatus the mercury is allowed to fall 
through dilute nitric acid contained in a vertical tube about 
1 metre in length, the lower end of the tube being connected with 
a capillary, which is bent upwards for a short distance and then 
outwards. The modification described consists in making a number 
of indentations at opposite sides of the vertical tube so that the 
drops of mercury are deflected from side to side and caused to 
take a longer passage through the nitric acid. The mercury is 
admitted to the top of the tube through a funnel, the stem of 
which is drawn out to a fine jet; the mercury may be filtered 


previously through muslin. W. P. S. 


Mercuric Polyhaloids in Solution. W. Herz and W. Pau 
(Zeitsch. anorg. Chem., 1914, 85, 214—216).—The solubility of iodine 
and mercuric chloride, and of bromine and mercuric bromide, in 
water indicates the formation of readily soluble polyhaloids. 
Partition experiments, using carbon tetrachloride, indicate the 
existence of HgBr,I,, HgBr,, and HgCl,I,, and probably of other 
polyhaloids. C. H. D. 


Basic Compounds of Mercury and Copper. B. Finzi 
(Gazzetta, 1913, 43, ii, 708—712. Compare A., 1912, ii, 158).— 
When yellow mercuric oxide is dissolved in a hot, almost saturated 
solution of copper nitrate, the compound Cu(NO;).,HgO,3H,O is 
precipitated (in small quantity) in the form of tufts of pale blue 
needles. R. V. 8. 


The Preparation of Cerium and its Alloys. Max Mo.pen- 
HAUER (Chem. Zeit., 1914, 38, 147).—Cerium oxide is not reduced ta 
cerium by the Goldschmidt method, using either aluminium, may- 
nesium, or calcium. Cerium fluoride is, however, readily reduced 
by excess of calcium, giving an alloy containing 12% Ca and about 
86% Ce; it is necessary to cover the crucible with a layer of calcium 
fluoride during the reaction, in order to prevent oxidation. If 
the cerium fluoride is mixed with iron oxide, reduction with calcium 


14—2 
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gives'an alloy of cerium and iron containing 40% Ce. If the 
calcium is replaced by aluminium, an aluminium (10°2%)-cerium 
(25°3%)-—iron (62°5%) alloy is produced. 

All the above alloys show the properties of the ordinary iron— 
cerium alloy. T. 8. P. 


Physical Nature of Colloidal Hydrous Aluminium Sili- 
cates. H. Srremme (Centr. Min., 1914, 80—85).—A reply to 
R. Gans (this vol., ii, 55). L. J. 8. 


The Transformation Points and the Structure of Nickel 
Chrome Steels. Lion Guitter (Compt. rend., 1914, 158, 412—414. 
Compare A., 1913, ii, 603).—The action of chromium on the trans- 
formation points of nickel steels by cooling is not proportional to 
the amount present. In a steel containing between 3 and 5% 
nickel the influence of chromium is very slight. Chromium in 
small amounts acts far less on nickel steels with low nickel content 
than on those with high nickel content. 

Chrome nickel steels can be divided into three classes: (1) those 
in which the transformation point on cooling is but little different 
from that on heating; (2) those in which this difference increases 
proportionally with the chromium content up to a value of 500°; 
(3) those which still show this difference, but in which the influence 
of the chromium is only slight. This classification is in fairly close 
agreement with the structures of the alloys, Class (1) corresponds 


with perlitic structure; (2) corresponds with steels containing 
martensite; (3) corresponds with steels containing carbide, and in 
which, in consequence, all the chromium is not in solution. 

The martensite structure commences when the transformation 
point on cooling is about 350°. W. G. 


Ternary Alloys of Nickel, Copper, and Gold. P. pe Crsaris 
(Gazzetta, 1914, 44, i, 27—35. Compare A., 1913, ii, 1061; 1914, ii, 
57).—A description of the space diagram of this system ‘pased on 
the diagrams of the constituent binary systems (loc. cit., and 
Kurnakov and Shemtschuschny, A., 1907, ii, 525), and on further 
experimental results here recorded. R. V. 8. 


Peroxides. 8S. Tanatar (Ber., 1914, 47, 87—89).—A reply to 
Tubandt and Riedel (A., 1911, ii, 987). The author has carried 
out repeated experiments which show that a solution of nickel 
peroxide in sulphuric acid contains, not only persulphuric acid, 
but also hydrogen peroxide. The greatest amount of hydrogen 
peroxide is prodyced when the nickel peroxide is dissolved in a 
solution of hydrogen cyanide containing potassium cyanide; this 
cannot be due to the autoxidising action of the nickel-cyanogen 
complex produced, since neither nickel hydroxide nor nickel salts, 
when free from cobalt, give rise to hydrogen peroxide under the 
same conditions. The different results obtained by Tubandt and 
Riedel were probably due to the fact that the nickel peroxide used 
by them contained cobalt, it being well known that hydrogen 
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peroxide is produced during the oxidation of potassium cobalto- 
cyanide (compare Manchot and Herzog, A., 1900, ii, 546). 
T. S. P. 


The Apparent Explosibility of Uranyl Nitrate. Watrer 
Ercnnorn (Chem. Zeit., 1914, 38, 139).—A 3—4 year old specimen of 
uranyl nitrate showed triboluminescence, but no explosions could 
be heard on shaking it in a flask (compare Ivanov, A., 1912, ii, 
455). Uranyl nitrate obtained by the extraction of a concentrated 
aqueous solution with ether contains less water of crystallisation 
than the ordinary nitrate. No explosions could be obtained with 
such a product (compare Andrews, A., 1913, ii, 60). TB B. 


Isolation and Separation of Thorium from Other Rare 
Earths. Devutscne Gasciiaticnt Akt.-Ges. (AUERGESELLSCHAFT) 
(D.R.-P. 268866).—Solutions containing thorium and other rare 
earths, such as are obtained in the working up of monazite sand, 
and containing an excess of hydrochloric acid, are treated with 
hypophosphoric acid or its sodium salt, whereby thorium hypo- 
phosphate separates in a pure state. 


Iridium Chlorides. Marcet Dettpine (Compt. rend., 1914, 158, 
264—267.* Compare A., 1911, ii, 806).—The author has submitted 
the yellow powder obtained by the action of sulphuric acid on irido- 

chlorides to the action of dry hydrogen chloride at 200°, 300°, 400°, 

450°, and 500°. The colour remains practically the same, but there 
are progressive variations in eomposition, which approaches nearer 
and nearer to that of IrCl,, there being probably traces of hydrogen 
chloride and water still retained. The chlorides so obtained are 
distinguished from the anhydrous chloride by being hygroscopic 
and soluble in water. On evaporating the aqueous solution, re- 
dissolving the residue, and again evaporating the solution, there is 
obtained a black, feebly hygroscopic mass having the composition 
IrCl,,14H,O after desiccation at 100°. It is soluble in water and 
alcohol to a greenish-yellow solution, giving with silver nitrate a 
precipitate having the composition IrCl,AgOH at 110°. 
Anhydrous iridous chloride is rapidly transformed by concentrated 
alkalis on a water-bath into the blue oxide of iridium. W. G. 


Is there a New Element in the Platiniferous Minerals of 
the Urals? AnceLt peL Campo y Cerpan and Santiaco PiNa Ds 
Rusres(Anal. Fis. Quim., 1913, 11, 562—599).—Holtz (A.,1913, ii, 143) 
suspected the existence of a new metal in the copper—palladium 
fraction of the platiniferous Ural minerals. 

The authors have made a spectrographic analysis, not of the 
fraction examined by Holtz, but of a small specimen of metal 
“black” arising from the same mineral. Two spectrographs gave 
360 and 600 lines respectively, but no new lines were observed. 

Tin, lead, chromium, and magnesium were found to be present 
in addition to the metals observed by Holtz. G. D. L. 


* and Bull. Soc. chim., ists, tiv], 15, 231—241. 
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Mineralogical Chemistry. 


Tables for Crystallochemical Analysis. E. von Fsporov 
(Zeitech. Kryst. Min., 1914, 53, 337—388. Compare A., 1913, ii, 393). 
—Further remarks and conclusions based on the author’s tables. 
Not suitable for abstraction. L. J. 8. 


Temiskamite, a New Nickel Arsenide from Ontario. T. L. 
Waker (Amer. J. Sci., 1914, [iv], 37, 170—172).—This mineral 
occurs with niccolite, bismuth, and silver in calcite veins in the 
Moose Horn Mine, Elk Lake, Ontario. It is silver-white with a 
tinge of red and a metallic lustre; on exposure it tarnishes quickly 
to madder-grey ; streak, brownish-black. H5}, D7°901. It forms 
radiating fibrous masses with a botryoidal or arborescent surface. 
It is slowly attacked by hydrochloric acid, but readily by nitric 
acid, and is easily fusible. Analysis gives the formula Ni,As,, 
which is near to that of maucherite (A., 1913, ii, 516). 


Ni. Co. Fe. As. 8. Sb. Bi. Total. 
49°07 1°73 trace 46°34 1°03 n.d. 0°55 98°72 


L. J. 8. 


Syngenite from Sondershausen. Henrico Scureiser (Jahrb. 
Min., 1914, Beil.-Bd. 3'7, 247—284).—A detailed review of the 
literature is given. Crystals from Sondershausen, Germany, are 
tabular parallel to the orthopinacoid, with a: b:e= 
1°352: 1: 0°871; B=75°55’ at the ordinary temperature (20°), and 
a:b: e=1°359: 1: 0°894; B=76°3’ at 200°. Analysis agrees with 
the usual formula, CaSO,,K,SO,,H,O. 


(a0. K,O. SO, HO. Total. Sp. gr. 
17°20 28°80 48°40 5°41 99°81 2°579 


The crystals commence to become cloudy, owing to loss of water, 
at 220—-250°, minute crystals (probably of anhydrous calcium 
potassium sulphate) being formed. Detailed determinations were 
made of the optical constants at various temperatures up to 230°. 
With rise in temperature the optic axial plane changes. from being 
perpendicular to parallel to the plane of symmetry. L. J. S. 


Carphosiderite and Hydrozincite from Mexico. Enkngsto 
Wirticu (Jahrb. Min., 1914, i, Ref. 28—29; from Bol. Soc. Geol. 
Mexicana, 1913. 8, 47—51).—Carphosiderite occurs in fair amount at 
several localities in the State of Chihuahua, forming straw-yellow 
to dark yellow, crystalline masses with silky lustre, and consisting 
of minute, six-sided plates with basal cleavage, optically uniaxial 
character, and strong negative birefringence. The mineral has 
been deposited from solutions formed by the decomposition of 
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sulphides in mineral veins. Analyses approximate to the formula 
3Fe,0;,480;,10H,0. 

SO,. Fe,0;. MnO. -Al,0; H,0. Total. 

28°73 51°68 0°12 _ 19°42 99°95 

26°18 53°59 — 0°17 = 20°01 99°95 

32°83 47°07 —_ 010 8§=19°90 99°90 

Hydrozincite occurs as fibrous, silky aggregates and as white 

crusts on calamine and other zinc minerals. Analysis gave: 


ZnO. CO, 4H,0. 


13°50 69°17 17°10 
15°01 68°09 16°80 


Aurichalcite is also recorded from Chihuahua. L. J. 8. 


f,. Chemical Investigation of Certain Minerals from Ceylon 
Gravel. V. G. P. Tscnernik (Bull. Acad. Sci. St. Pétersbourg, 1914, 
41—50).—Gravel from the Uva Province contains variegated 
pebbles showing a large number of shining inclusions, some of which 
are well-developed cubical crystals. These crystals are steel-black, 
and those in the interior of the pebbles have a metallic, diamond- 
like lustre, whilst those near the surface are duller. In mass, the 
crystals are opaque, but the edges of thin sections transmit a faint 
brownish-red light. The mineral exhibits marked cleavage, and 
readily scratches apatite; D=4°13. Its chemical composition is: 


CaO. Ce,O5. Fe,0,. FeO. MnO. Nb,O,. (+Ta,0;). TiO, SiO,. NagO. MgO. Total. 
21°69 8°80 4°76 1°81 0°17 22°32 (trace) 39°90 trace trace trace 99°05 


These results are represented by the formula: 
(Ce, Y),03,14Ca0,Fe,O03,(Fe,Mn)O,3Nb,0,,18Ti0, 


or 
14(CaO,TiO,) + Fe,0,(Ti,O3)g + (Fe,Mn)O,TiO, + (Ce, Y),03,(Nb,0;)s. 
The physical and chemical properties indicate the mineral to be 
a modification of dysanalyte. 
The methods of analysis are described in detail. z. & P. 


Optical Study of the Amphiboles. W. E. Forp (Amer. J. Sci., 
1914, [iv], 37, 179—193).—The materials analysed by Penfield and 
Stanley (A., 1907, ii, 102) were examined optically. The mean 
index of refraction ranges from 1°61 to 1°71, increasing in a more 
or less regular manner with the percentages of iron and aluminium, 
and decreasing with increased amounts of silica and magnesia. In 
the tremolite—actinolite series (with SiO,., 51—58%) the angle of 
optical extinction on the plane of symmetry ranges from 8° to 20°, 
and in the hornblende series (Si0., 36—44%) it is J—33°; in both 
series the value of the extinction-angle increases with the per- 
centage of iron present. L. J. 8. 


Decomposition and Isomorphism of the Felspars. J. SpiicHau 
(Jahrb. Min., 1914, i, Ref. 12—15; from Abh. bohm. Akad., 1913, 
No. XII, 1—20).—Orthoclase from Krageré (D 2°549, analyses 
I—IITI) and anorthite from Miyake Island, Japan (D 2°69, anal. 
IV and V), were treated at the ordinary temperature for several 
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weeks with various acids (concentrated sulphuric, dilute hydro- 
chloric, formic, and carbonic acids), and the amounts of the several 
oxides dissolved were determined. The mineral acids and formic 
acid extract silica and alumina in amounts comparable with the 
lime and alkalis; but with carbonic acid the amounts of the latter 
are much greater, indicating that the reaction here tends to the 
formation of kaolin. The action of sodium hydroxide solution, 
chloric, perchloric, and acetic acids, was also determined. The 
character of the gelatinous silica obtained from anorthite varies 
greatly with the nature and the concentration of the acid 
employed. 
, Loss on 

SiO,. Al,0,. FeO; CaO. MgO. K,O. Na,O. ignition Total. 

I. 65°48 18°07 0°93 0°58 1°03 11°91 2:14 0°20 8 100°34 

II. 65°32 1813 0°62 078 094 10°83 3°47 0°15 100°24 

III. 65°75 17°84 1°08 053 O99 11°68 2°35 0°25 100°47 
IV. 44°17 34°53 1°47 19°50 0°44 _ trace 0°60 0°35 101°01[?] 
V. 44°90 3490 1°39 1832 0°72 trace 0°50 2°25 = =100°93|?] 

VI. 68°87 20°30 0°62 1:32 =1°07 _ 7°06 0°25 99°49 

VII. 63°30 23°44 0°73 4°83 0°25 1°30 36674 0°55 101°14 
Experiments were also made with a view to determine whether 
the solubility of mixed crystals of plagioclase is an additive 
character of the solubilities of albite and anorthite. Albite 
(‘‘tschermakite”) from Bamle (D 2°585, anal. VI) and oligoclase 
from Arendal (D 2°627, anal. VII) were used. It was found 
that hydrochloric acid extracts only 6°21% of the lime from oligo- 
clase, whilst from anorthite the whole of the lime is extracted. 
The conclusion is therefore drawn that plagioclase does not repre- 

sent mechanical mixtures of albite and anorthite. L. J. 8. 


Montmorillonite in the Granulites of Cala Francese (Island 
of Maddalena). Domenico Lovisato (Atti R. Accad. Lincei, 1913, 
[v], 22, ii, 670—675).—The author describes a sample of mont- 
morillonite of a peach-red to almost white colour occurring in a 
small pocket in a mass of granulites. It is greasy to the touch, 
can be scratched with the nail, and its lustre is faintly resinous, or, 
in its more compact portions, almost vitreous; D'™ 2°027. Its 
composition is: 

Loss 

SiO,  Al,O; FeO; CaO. MgO. Na,O. K,O. at130°. Total. 

42°12 21°98 5°90 0°84 1°88 2°77 0°42 22°37 98°28 


as oe Es 


Allophane-like Clays. B. Aarnro (Centr. Min., 1914, 69—75).— 
A greenish-grey talcose clay, from Transylvania, which becomes 
soapy in water, gave analysis I. A yellowish-brown, greasy clay 
from Galicia gave II. A white to yellowish, gelatinous substance 
(“‘rock-butter”) formed in the mine levels traversing pyritiferous 
chlorite-schist at Canezza, in southern Tyrol, gave III. 


H20 Loss on 
. pasa — Al,O3. FeoO3. CaO. MgO. KoO. NayO. P2O;5. SOz. at 105°. ign. Total. 
. . ce 14.01 2°65 2-60 2-95 1-69 0:96 0:12 — 14-60 3°29 100-45 
Il. 50-17 trace 15°58 2:18 2-51 3-95 0:96 0-16 0-16 — 19:13 4:75 99°55 
Ill, 7:48 — 1086 1:96 0-20 0-48 0-11 0-35 trace 0°44 71:93 65°94 99°75 
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In analysis I, Al,O,: Si0,=1: 7; and in III the ratio is 1°17: 1°0, 

corresponding with allophane. Hydrochloric acid (D 1°19) dis- 

solved from these three clays, 21°95, 27°81, and 92°89% respectively. 
L. J. 8. 


Meteoric Iron from Durango, Mexico. Juan S. Acraz (Zeitsch. 
Kryst. Min., 1914, 53, 405; from Bol. Soc. Geol. Mexicana, 1909, 6, 
9—91).—Analysis of this octahedral iron gave: 


Fe. Ni. Co, Cc. Total. Sp. gr. 
96°60 0°99 2°39 0°13 100°11 7°782 
L. J. 8S 


Meteoric Iron from Muonionalusta, North Sweden. A. G. 
Hoasom (Zeitsch. Kryst. Min., 1914, 53, 408; fiom Bull, Geol. Inst. 
Univ. Upsala, 1910, 9, 229—238).—This iror, found in 1906, weighs 
7°53 kilos. and has D 7°9. It consists of kamacite, tenite, and 
plessite, together with grains of troilite, the latter with a nucleus 
of daubreelite. The structure is octahedral with fine lamelle. 
The nickel-iron, which forms more than 99% of the mass, gave, on 
analysis by R. Mauzelius: 


Fe. Ni. Co. Cu. Cr. P. Total. 
91°20 8°02 0°69 0°01 0°01 0°05 99°88 
L. J. 8S. 


Composition of the Water of Lake Huacachina (Peru). 
M. Emm. Pozzi-Escor (Bull. Soc. chim., 1914, [iv]. 15, 96—100).—The 
author has analysed the water of Lake Huacachina and, in addition, 
has investigated the mud from the bottom of the lake, the more or 
less crystalline efflorescence from the shores, and the subsoil at a 
distance of 25 metres from the shore. The waters are rich in 
sodium and potassium salts, chiefly the chlorides, sulphates, and 
carbonates; thiosulphates are present in sensible amount together 
with traces of phosphates, bromides, and iodides; iron, nitrites, or 
nitrates are not present. 

The formation of the lake appears to be due to the infiltration 
of water from the subsoil of the region which accumulates in a 
depression without outlet and becomes progressively charged with 
saline matter from the neighbourhood. Production of hydrogen 
sulphide and of thiosulphates is due to the reduction of the 
sulphates by the living matter which pollutes the water. H. W. 


Analytical Chemistry. 


An Improved Absorption Tube for Spectral Analysis. 
Uxreicn MUtuier (Chem. Zeit., 1914, 38, 116).—Near the one end of 
the tube a narrow side-tube is fused in; on the opposite side, at 
the other end, a bulb tube with stopcock is fused. The ends of 
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the main tube are covered with glass plates as usual. By dipping 
the narrow side-tube in the solution to be investigated, and applying 
suction at the bulb tube, the main tube can be filled without loss 
of liquid, and is, of course, equally readily emptied. T. S. P. 


Modified Hempel’s Gas Pipette. R. P. AnprErson (Zeitsch. 
angew. Chem., 1914, 2'7, 23—-24).—In order to prevent drops of the 
absorption solution which may collect in the capillary from passing 
over into the burette, a small bulb, 3 mm. in diameter, i is blown 
on the capillary. When using fuming sulphuric acid in the pipette, 
the ends of the latter may be closed with glass caps during the 
time the pipette is not in actual use. W. P. 8. 


Determination of Weight by Titration. Huco Dvusovirz 
(Chem. Zeit., 1914, 38, 222).—It was necessary to determine the 
weight of a quantity of oil which was to be refined. The acid 
number of the oil was determined, and then a known quantity of 
sodium hydroxide, insufficient for complete neutralisation added, 
and the acid number again determined. From the results the 
weight of the oil was readily calculated. T. 8S. P. 


Filtration and Extraction Tubes. R. Peters (Zeiisch. angew. 
Chem., 1914, 2'7, 64).—The tube described by the author is very 
similar to the tube ordinarily used for collecting cuprous oxide 
in quantitative sugar estimations, except that a lipped funnel is 
fused on to the top, so that liquid in the tube can be poured out 
readily. Cotton wool is used as the filter medium. The tube is 
recommended for filtration of solutions in benzene, ether, light 
petroleum, etc., since the evaporation of the solvent, and also 
creeping, are prevented. a. mm 2s 


The Detection of Hydrochloric Acid in Medicine. O. 
Krummacuer (Zeitsch. Biol., 1914, 63, 275—304).—This is an 
experimental investigation of the value of Giinzberg’s reagent 
(phloroglucinol-vanillin ; A., 1888, 617) as a test for hydrochloric 
acid in the stomach contents, and a discussion of the meaning of 
the reaction. The conclusions drawn are that the reagent in 
question is a delicate indicator for hydrogen ions, and that its range 
of delicacy corresponds with a concentration of 2x 10~* to 3x 10-4 
gram ions of hydrogen per litre. W. Dz. #H. 


Detection of Bromides in Presence of Thiocyanates and of 
Ferrocyanides. Action of Chromic Acid on Cyanogen 
Bromide. VI. Ictt10 Guarescut (Atti R. Accad. Sci. Torino, 1914, 49, 
15—21. Compare A., 1913, ii, 333).—The detection of bromine in 
presence of thiocyanates by the ordinary analytical methods is 
difficult, and the author formerly experienced difficulties with his 
method also in these circumstances. He now finds, however, that 
if the substance to be tested is in solid form or in concentrated 
solution, and if an excess of chromic acid is added to destroy the 
thiocyanate, it is possible by his method to detect very small quan- 
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tities of bromide in the presence of much thiocyanate. The same 
modification of experimental conditions is effective also in the case 
of bromide in the presence of ferrocyanide or ferricyanide. 

The use of potassium permanganate instead of chromic acid for 
the liberation of bromide in these cases is undesirable as it leads 
to the evolution of ammonia, which reacts with the test paper 
used. 

Cyanogen bromide is decomposed by chromic acid with formation 
of bromine, chromium sesquioxide, carbon dioxide, and ammonia. 


R. V. 8. 


Estimation of Total Sulphur in Commercial Benzene. 
Konrap ScHenk (Chem. Zeit., 1914, 38, 83—84).—The author 
recommends the combustion of benzene from a specially constructed 
apparatus, absorption of the sulphur dioxide in 1% hydrogen per- 
oxide solution, and estimation of sulphuric acid by titration with 
NV /10-alkali, using methyl-orange as indicator. The acidity of the 
hydrogen peroxide is separately determined. 

To volatilise the benzene, the author uses a flask with a broad 

base. It is provided with two tubulures which can be closed by 
stopcocks ; through one tubulure a tube passes to the bottom of the 
flask, whilst the other carries a glass tube drawn out to a fine point, 
To increase the surface of the benzene, the flask is loosely filled 
with cotton wool. To carry out the experiment, the flask is weighed, 
and a suitable quantity of the sample introduced. A regulated 
stream of air is passed through it, and the mixture of benzene 
vapour and air ignited at the fine jet. The size of the flame should 
be about 0°5—0°7 cm., and the rate of air supply can easily be so 
controlled that deposition of soot does not take place. The products 
of combustion are drawn through three washbottles each con- 
taining 30 c.c. of 1% hydrogen peroxide solution, the arrangement 
of the apparatus being similar to that used in determining sulphur 
in coal gas. To aid the volatilisation of the sample, the flask is 
immersed in a water-bath the temperature of which is raised during 
the course of the experiment from 30° to 75°. Even at the latter 
temperature, commercial benzene is not completely vaporised, 
-but this is of no consequence since the sulphur compounds are 
completely removed with the more volatile portions. In practice, 
therefore, the temperature is not raised above 75°, and the ex- 
periment is discontinued as soon as combustible products are no 
longer obtained. Explosions, owing to striking back of the flame, 
are not to be feared. : 

The accuracy of the method is indicated by a series of experi- 
ments on the combustion of pure benzene to which thiophen and 
carbon disulphide have been added. About 1—1‘5 grams of 
benzene per hour can thus be burnt. H. W. 


New Method of Analysis by Reduction of Nitrates 
Chlorates, and Peroxides. C. Russo and G. Sensi (Gazzetta, 1914, 
44, i, 9—15).—The estimations depend on the mode of titra- 
tion of ferric salts described in a preceding paper (this vol., ii, 222). 
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Nitrates are estimated in the following way: two flasks are con- 
nected together by corks and tubes so that a current of carbon 
dioxide can be passed through both in series. In the first flask is 
placed the weighed quantity of nitrate, an excess (3 grams) of 
Mohr’s salt (ferrous ammonium sulphate), and, when all the air has 
been expelled, 10 c.c. of concentrated hydrochloric acid. In the 
second flask are placed 120 c.c. of water and a solution of two drops 
of methylene-blue (1%) which has been decolorised by boiling with 
one drop of V/5 stannous chloride. The contents of the first flask 
are now boiled, carbon dioxide passing meanwhile, until all nitrogen 
peroxide has been driven off. The water in the second flask is 
brought to the boiling point by the time this has been effected. 
Both flames being now extinguished, the aqueous solution of 
indicator in the second flask siphons back into the first, into which 
the tubes are also washed. The ferric salt in the first flask is then 
titrated with stannous chloride. 

For the estimation of chlorates, it is not necessary to work in 
the absence of air. The chlorate solution is boiled with an excess 
of Mohr’s salt and hydrochloric acid, and the ferric salt formed 
is titrated with stannous chloride. 

Manganese dioxide and lead peroxide can be analysed in the 
same way. R. V. 8. 


Volumetric Estimation of Nitro- and Nitroso-compounds 
by means of Titanium Trichloride. Hetnricn Satvarerra 
(Chem. Zeit.. 1914, 38, 90—91).—Knecht’s process of determining 
nitro- and nitroso-compounds by reduction with titanium trichloride 
at the boiling point, and subsequent estimation of the excess of 
reagent with ferric alum solution at the ordinary temperature, 
suffers from the defects that the end point is not sharp, and that 
the solutions must be allowed to cool before the experiment can 
be finished. The author proposes the following modification: the 
solution of the nitro- or nitroso-compound is treated at its boiling 
point with a measured excess of titanium trichloride solution ; after 
a short time, a known volume of methylene-blue solution (previously 
standardised against the titanium chloride solution) is introduced, 
and the process finished by gradual addition of titanium chloride 
solution. The end point, from green to pale yellowish-brown or 
yellow, is very distinct, and the accuracy of the process is established 
by experiments with known quantities of picric acid. 

A slight modification of the apparatus is recommended, in which 
the lip of the burette is connected with a tube bent twice at right 
angles. This tube is first somewhat constricted, then allowed to 
retain its normal diameter for a length of 1 cm. and, finally, drawn 
out to a point. In this manner, the burette is not ‘placed directly 
over the boiling liquid, whilst, ‘also, the addition of the reagent 
can be accurately controlled. H. W. 


Solubility of Calcium Phosphates in Ammonium Citrate 
Solution. T. Warynsk1 and J. Lancet (Ann. Chim. anal., 1914, 19, 
1—6).—Since mono-., di- and tri-basic calcium phosphates are soluble 
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in both water and ammonium citrate solution to an appreciable 
extent, the method of separating these salts, which depends on the 
insolubility of tribasic calcium phosphate in ammonium citrate 
solution and on the insolubility of dibasic and tribasic calcium 
phosphates in water, yields only approximately trustworthy results. 
The solubility of the salts in ammonium citrate solution reaches 
an equilibrium in about one hour at 30°, but this does not apply 
in the case of manures where the phosphates may be coated with 
other substances. The best separation is attained by treating the 
phosphates for one hour with a cold, saturated ammonium citrate 
solution. It may be noted that the solubility of the monobasic 
and tribasic phosphates varies with the concentration of the citrate 
solution, and reaches a maximum with a concentration of from 10% 


to 15%. W. P. S&S. 


Rapid Estimation of Boric Acid, Normal, or Introduced, in 
Foodstuffs. Gasriet Bertranp and H. AcuitHon (Compt. rend., 
1914, 158, 201—204).—The authors have applied their colorimetric 
method for the rapid estimation of minute quantities of boric acid 
(compare this vol., ii, 146) to the analysis of a number of fruits, 
vegetables, meats, and other common articles of food. It is neces- 
sary in such cases to distil off the methyl borate in order satisfac- 
torily to apply the test. W. G. 


The Estimation of Boric Acid in Substances, Alimentary or 
Otherwise. Jay (Compt. rend., 1914, 158, 357—358. Compare A., 
1896, ii, 76).—A claim for priority over Bertrand and Agulhon 
(compare this vol., ii, 146) for the estimation of boric acid in 
vegetables, fruits, and other foodstuffs, and in animal secretions. 

W. G. 


The Estimation of Carbon by the Wet Method. Simul- 
taneous Estimation of the Halogens. F. H. Tugs (Chem. Zeit., 
1914, 38, 115—116)—The author has improved his method (com- 
pare A., 1912, ii, 1001) in such a way that halogens can be estimated 
simultaneously with carbon. The products of oxidation with the 
dichromate mixture are passed through a heated lime tube to 
-absorb the halogen and part of the carbon dioxide, and then 
through a weighed soda-lime tube to absorb the remaining carbon 
dioxide. The halogens and the carbon dioxide are then estimated 
in the lime tube. If iodine is present, silver nitrate is added to 
the oxidation flask in order to retain the iodine as silver iodide ; 
bromine and chlorine are not thus retained. 

The results given are satisfactory. T. &. FP. 


Combustions with Tellurium Dioxide. R. Giauser (Chem. 
Zeit., 1914, 38, 187).—The author recommends the use of tellurium 
dioxide for combustions in dealing with substances such as alum- 
inium nitride, calcium cyanamide, ferrochrome, certain hard steels, 
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etc. The tellurium dioxide melts to a mobile, heavy liquid, in 
which the substances mentioned readily dissolve. T. 8. P. 


Carbon Dioxide Apparatus. III. Another Special Ap- 
paratus for the Estimation of Very Minute Quantities of 
Carbon Dioxide. Siro Tasntro (J. Biol. Chem., 1914, 16, 
485—494. Compare A., 1913, i, 313; ii, 725).—The author has 
modified his previous apparatus (loc. cit.) to make it suitable for 
a complete determination of the carbon dioxide production from 
a single tissue, the metabolic rate of which is constantly changing, 
and the available amount of which is not great. There is a device 
by which the air can be withdrawn into a tube from the respiratory 
chamber, and can be analysed subsequently. By this means it is 
possible, not only to make a complete analysis with one sample of 
the tissue, but also to make several complete estimations with it. 


A sketch of the apparatus is given and full details for using it. 
; W. G. 


Titration of Small Quantities of Carbon Dioxide. ALFRED 
Dorner (Zettsch. physiol. Chem. 1913, 88, 425—429. Compare 
Warburg, A., 1909, ii, 830).—In this method, the heating of the 
barium hydroxide previously recommended has been given up 
because it leads, in glass vessels, to appreciable changes of titre of 
the barium hydroxide. In the modified process here described, 
good results are obtained by absorbing the carbon dioxide with 
cold V/100 barium hydroxide, using an apparatus (which is figured) 
which permits of a prolonged contact between the gas and the 
absorbing solution. R. V. 8. 


Method of Correcting Silica for Included Salts. S. B. 
Kuzirian (Amer. J. Sci., 1914, 3'7, 61—64).—The silica is ignited, 
treated with a few drops of sulphuric acid, again ignited over a 
Bunsen flame, and weighed. After the silica has been removed 
by treatment with hydrofluoric acid, the residue is treated with 
sulphuric acid, ignited at the same temperature and for the same 
duration of time as was the silica, and weighed. The weight of 
this residue is deducted from the weight of the silica found in the 
first instance. W. P. 8. 


Estimation of Free Alkali Hydroxide in Soaps. E. BossHarp 
and W. Huacenserc (Zeitsch. angew. Chem., 1914, 2'7, 11—20).— 
Five grams of the soap are dissolved in 100 c.c. of 50% alcohol, 
the mixture being heated gently under a reflux apparatus to ac- 
celerate the solution of the soap; after cooling, the solution is 
treated with from 15 to 20 c.c. of 10% barium chloride solution, 
and the mixture is titrated with V /40-alcoholic stearic acid solution, 
using a-naphtholphthalein as indicator. This titration gives the 
quantity of free alkali present as hydroxide. When free alkali 
carbonate is also present, a further quantity of 5 grams of the soap 
is dissolved in 100 e.c. of 50% alcohol, and the cold solution is 
titrated with WV /40-stearic acid solution, the indicator being phenol- 
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phthalein or a-naphtholphthalein ; the difference between the two 
titrations gives the quantity of alkali carbonate. W. P. 8S. 


Estimation of Alkalis in the Blood. Max Fevrrer (Zeitsch. 
physiol. Chem., 1914, 89, 232—235).—Certain details of procedure in 
the estimation of the blood-ash of the alkalis present are given, 
which have for their object the increase of accuracy in the results. 

W. D. H. 


Estimation of Calcium in Solid Substances and Fluids 
Derived from the Animal Organism. 8S. Gutmann (Biochem. 
Zettsch., 1914, 58, 470—471)—In Aron’s method of estimating 
calcium (A., 1907, ii, 652), in which the calcium salts are precipi- 
tated by alcohol after destruction of the organic matter by a 
mixture of nitric and sulphuric acids, there is a source of error, 
due to the adherence of calcium sulphate to the flask. This is 
obviated if alcohol is added (after eliminating the excess of nitric 
acid by boiling the contents of the incinerating flask with water), 
and the precipitate formed is filtered off after remaining for a day. 
The precipitate is then returned to the flask and dissolved in 10% 
sodium carbonate solution, with which it is heated for half-an-hour. 
The sulphate adhering to the flask as well as the precipitate is 
thereby converted into carbonate, which can then be dissolved in 
acetic acid. From the neutralised solution, the calcium can be 
precipitated as oxalate. 8. B. 8. 


Separation of Calcium from Magnesium. Franz Hata 
(Chem. Zeit., 1914, 38, 100).—The following method is recommended 
for the separation of very small quantities of calcium in the pre- 
sence of large amounts of magnesium: the neutral solution con- 
taining the chlorides of the two metals is heated to boiling, and 
solid ammonium oxalate is added until the magnesium oxalate, 
at first precipitated, redissolves; the calcium oxalate remains 
insoluble. After a few hours, the calcium oxalate is collected on a 
filter, washed with hot water, then with cold water, ignited, 
sulphated, and weighed as calcium sulphate. The magnesium 
oxalate may be precipitated from the filtrate by the addition of 
acetic acid. W. P. 8. 


Method for Determining the Amount of Zinc Chloride in 
Treated Wood. Ernest Bateman (J. Ind. Eng. Chem., 1914, 6, 
16—18).—Five grams of the ground wood or sawdust are treated 
in a 500 c.c. flask with 50 c.c. of concentrated nitric acid saturated 
previously with potassium chlorate ; when the reaction has subsided, 
10 c.c. of sulphuric acid are added, the solution is boiled, a further 
quantity of nitric acid containing chlorate is added, and the boiling 
is continued until the solution is clear and practically colourless 
when all the nitric acid has been expelled. Either of two volu- 
metric methods may now be employed for the estimation of the 
zine in this solution. (1) The solution is boiled for five minutes 
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after the addition of 0°5 gram of sodium sulphite, cooled, diluted 
with 100 c.c. of water, and the ferrous iron in solution is oxidised 
by the addition of 25 c.c. of bromine water. The excess of bromine 
is expelled by boiling, the ferric salts are precipitated with ammonia, 
and the filtered solution is neutralised with hydrochloric acid. 
Five c.c. of concentrated hydrochloric acid are now added, the 
mixture is diluted to 175 c.c., heated to. 80°, and titrated with 
standardised potassium ferrocyanide solution, using uranium acetate 
as an outside indicator. It is advisable to add 25 c.c. of hydrogen 
sulphide solution immediately before the titration in order to 
ensure that the titration is carried out in a reducing solution. 
(2) The acid digestion solution is diluted with 100 c.c. of water, 
10 c.c. of 2% ferric chloride solution, and 1 gram of citric acid 
are added, the mixture is rendered slightly alkaline with ammonia, 
diluted to 200 c.c., and titrated at 80° with potassium ferrocyanide 
solution. The end of the titration is reached when a drop of the 
mixture yields a blue coloration with a drop of a solution con- 
sisting of equal volumes of glycerol and glacial acetic acid. Con- 
trol estimations, using untreated sawdust or filter-paper, should be 
made at the same time. W, ?. &. 


Application of a New Reaction of Copper, Cobalt, and 
Nickel. Guiuserrz Matatesta and Errore Di Nota (Boll. Chim. 
Jarm., 1913, 52, 819—823).—Uhlenhuth’s reaction for copper (A., 
1910, ii, 898) is given also by cobalt and nickel. All three reactions 
are modified, but in different ways, by the addition of electrolytes 
such as ammonium chloride, of ammonia or of sodium hydroxide. 
Details are given of the alterations in the nature and sensibility 
of the reaction so obtainable, and in this way it is possible to 
differentiate between the three metals. The reaction can be ap- 
plied to solutions in test-tubes, to drops of suspected liquids on 
filter-paper or even to metal objects direct. The following modi- 
fied reagent is recommended: 1 : 2-diaminoanthraquinone-3-sulph- 
onic acid (0°5 gram), concentrated ammonia solution (100 c.c.), 
water (360 c.c.), sodium hydroxide 40° Be. (40 c.c.). With this 
reagent, a blue coloration is obtained with all three metals. If it 
is due to nickel it turns reddish-violet on adding concentrated 
ammonia solution, if due to copper it becomes red on adding 
ammonium chloride, whilst a coloration due to cobalt is not 
changed by either of these substances. R. V. 8. 


Analysis of Bronze, German Silver, and Brass. L. Bertravx 
(Ann. Chim. anal., 1914, 19, 6—14. Compare A., 1913, ii, 731, 
1078).—The following is an outline of the method proposed for 
the estimation of copper, lead, tin, iron, nickel, cobalt, manganese, 
aluminium, zinc, arsenic, and antimony in these alloys. Five grams 
of the sample are dissolved in a mixture of sulphuric and nitric 
acids, and the copper is deposited electrolytically from the solution ; 
after the nitric acid has been removed by evaporation, the tin is 
precipitated from the solution as sulphide, the filtrate from this 
precipitate is oxidised with hydrogen peroxide, and the iron, alum- 
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inium, and manganese are precipitated as hydroxides. The iron 
is then estimated by titration with permanganate, the manganese 
colorimetrically, and the aluminium is taken by difference. Nickel 
and cobalt, and subsequently zinc, are deposited electrolytically 
from the residual solution. Lead is estimated by dissolving 
5 grams of the alloy in copper nitrate solution, adding nitric acid, 
and depositing the metal as peroxide; when antimony is present, 
the lead must first be separated as sulphate. For the estimation 
of tin, the alloy is dissolved in nitric acid, and the insoluble meta- 
stannic acid is collected and weighed. Arsenic and antimony are 
estimated by the distillation method. W. P. 8. 


New Method of Quantitative Estimation of Mercury in the 
Solid State. C. Ducctn1 (Gazzetta, 1913, 43, ii, 693—699).—The 
method depends on the separation of metallic mercury when solu- 
tions containing it are treated with a hydrazine salt in presence 
of alkali. Instead of measuring the volume of nitrogen produced 
(Rimini, A., 1904, ii, 207), the author weighs the mercury on a 
tared filter-paper. The results are accurate (0°10% error, using 
about 0°25 gram of substance). It is of general application, and is 
not affected either by the presence of free acid in solution or by 
the concentration of the solution. R. V. 8. 


Detection of Traces of Aluminium. G. H. Perir (J. Pharm. 
Chim., 1914, [vii], 9, 66—69).—The test depends on the solubility of 
barium aluminate, and is capable of detecting a quantity of 0°005 
gram of aluminium in the presence of 5 grams of iron. The pre- 
cipitate of ferric, chromium, and aluminium hydroxides, obtained 
in the usual way, is washed until quite free from ammonium salts, 
then rinsed into a beaker with water, 2 grams of barium hydroxide 
are added, and the mixture is boiled. After filtration, a slight 
excess of sulphuric acid is added to the filtrate, which is then 
evaporated to about 30 c.c., the barium sulphate is separated, and 
the solution is rendered faintly ammoniacal. On boiling, alum- 
inium hydroxide is precipitated. W. P. 8. 


Analysis of Aluminium. Harr Papa Baatracnaryya (Chem. 
News, 1914, 109, 38).—Silicon is estimated by dissolving the metal 
in nitric acid and evaporating with hydrochloric acid; copper is 
precipitated as sulphide from the filtrate from the silica, and the 
aluminium is precipitated as phosphate in the presence of sodium 
thiosulphate. The zinc present is precipitated as sulphide in the 
” filtrate from the aluminium phosphate. Iron is estimated by dis- 
solving the metal in sodium hydroxide solution, collecting the ferric 
hydroxide on a filter, dissolving it in hydrochloric acid, and re- 
precipitating it by the addition of ammonia. Sodium is estimated 


in the usual way, and carbon by the sodium copper chloride method. 
W. P. S. 


The Estimation of Iron According to Neumann. G. FenpLER 
(Zeitsch. physiol. Chem., 1914, 89, 279—288. Compare Neumann, 
A., 1902, ii, 176, 583).—The author’s experiments show that this 
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method fails when applied to products rich in the phosphates of 
the alkali earths and even in other cases is not very exact. The 
modification of Edelstein and v. Csonka (A., 1912, ii, 184) giv 
more trustworthy results. R. V. 8. 


New Method of Titration of Ferric Salts by Reduction. 
C. Russo (Gazzetta, 1914, 44, i, 1—8).—The method depends on the 
use of a standard solution (1/5) of stannous chloride to reduce the 
ferric salt present. The end-point is recognised with the aid of a 
1% solution of methylene-blue ; two drops of this are added to the 
solution and, when most of the ferric salt is reduced, the liquid is 
boiled, and the addition of stannous chloride is continued drop by 
drop until the blue coloration shows signs of disappearing. After 
boiling for two or three minutes, another drop of stannous chloride 
is added, and so on until decolorisation occurs. The solution must 
not contain more than a certain amount of acid, so that, if neces- 
sary, the liquid must previously be made just alkaline with 
ammonia, and then re-acidified with hydrochloric acid. R. V. S. 


Volumetric Estimation of Titanium. B. Neumann (Zeitsch. 
angew. Chem., 1914, 27, 56).—A reply to Knecht (this vol., ii, 73). 
W. P. 8. 


Loss of Noble Metals during Cupellation. J. Lorvy (Chem. 
Zeit., 1914, 38, 82—83).—Loss of metals during cupellation is 
attributed to evaporation and absorption by the cupel. The former 
cause is operative only in the case of silver, since the highest tem- 
perature reached in the muffle is insufficient to volatilise gold to 
an appreciable extent. Loss of the latter is, therefore, solely due 
to absorption by the cupel. 

The author has examined the capacity of absorbing gold of a 
large number of cupels obtained from different firms, and finds the 
loss of gold to vary from 0°197 to 0°370%, whilst the loss in silver 
varies between 1°190 and 1°710%, and, even with the most careful 
work, is partly due to volatilisation. Contrary to the opinion of 
the Commission of the Chem. and Metal. Soc. of South Africa 
(1899), he finds that French cupels possess no superiority over those 
of German manufacture. In agreement with F. K. Rose (ibid., 
1905), he finds that the quality of any batch of cupels obtained 
from any particular firm is very uneven, and that the absorptive 
capacity of any one kind can only be accurately estimated by 
repeated determinations after definite intervals of time. H. W. 


The Use of Pyridine as a Solvent in the Estimation of 
Hydroxyl Groups by means of Magnesium Alkyl Haloids. 
Artuur P. Tanperea (J. Amer. Chem. Soc., 1914, 36, 335—337).— 
It is stated that the use of pyridine as recommended by Zerevitinov 
(A., 1907, ii, 509; 1908, i, 593; 1911, i, 101; 1912, i, 841) as a 
solvent for the estimation of hydroxyl groups by magnesium methyl 
iodide is not generally satisfactory; with a-naphthol, for example, 
more than twice the theoretical volume of methane is produced. 
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The excess is at least in part due to the pyridine, for this substance 
in blank experiments at room temperature immediately gave rise 
to a considerable amount of gas. This result is the more surprising 
as the pyridine employed was of a higher degree of purity than 
that used by Zerevitinov. D. F. T. 


[Estimation of Methoxyl Groups.] Gurpo Go.pscumtept (Ber., 
1914, 47, 389—392).—The addition of acetic anhydride or of 
phenol in the estimation of methoxyl by Zeisel’s method, con- 
demned by Manning and Nierenstein (this vol., ii, 150), is strongly 
recommended by the author. In blank experiments in Meyer’s 
apparatus, the amount of silver iodide produced after five to twelve 
hours’ boiling is only a few mg., a quantity which is quite negligible 
in comparison with the experimental error of the method. C. 8. 


A Microanalytical Method for Estimation of the Sugar in 
the Blood. L. Micnmaetts (Biochem. Zeitsch., 1914. 59, 166—172).— 
For the method, about 1°5 c.c. of blood suffice. It depends on two 
processes. (1) Separation of the proteins by a combination of heat 
coagulation with iron hydroxide precipitation (according to the 
method of Michaelis and Rona). (2) Estimation of the sugar in 
the filtrate by Bertrand’s method. For the latter purpose, the 
cuprous oxide precipitated is separated by centrifugalisation, dis- 
solved in Bertrand’s ferric sulphate solution, which is then titrated 
from a small 3 c.c. burette with W/100-permanganate solution. 
The method is described in detail, and yield results which are 
accurate to within 3 or 4%. Ss. B. S. 


The Picrate Colorimetric Method for the Estimation of 
Carbohydrates. Wiit1am M. Deun and Frank A. Hartman (J. 
Amer. Chem. Soc., 1914, 36, 403—409).—The reddish-brown colour which 
develops on warming solutions of sugars with picric acid and alkali, 
and was first noticed by Braun (Zeitsch. anal. Chem., 1865, 
4, 185), can be adapted to the colorimetric estimation of the sugars 
provided that sodium carbonate is used in place of sodium 
hydroxide. 

Details as to the solutions and procedure are given. The stan- 
dard for comparison is prepared from a known weight of a pure 
sugar, preferably sucrose, the colour being fairly permanent if the 
solution is kept in the dark. D. F. T. 


Hydrogen Ion Concentration in Beer and in its Preparation. 
Fritz Emstanner (KXolloid. Zeitsch., 1914, 14, 44—48).—A method for 
the estimation of the acidity of beer is described which consists in 
the electrometric measurement of the hydrogen ion concentration 
in the original beer and of the concentration after the addition 
of 10 c.c. of 0°1N-alkali to 100 c.c. of beer. If, on a diagram, in 
which log [H"] is plotted as ordinate against volume of added alkali 
as abscissa, a straight line is drawn through the two experimental 
points, the point at which this intersects the horizontal line drawn 
through the ordinate log[H*]=—7-:0, gives a measure of the 

acidity. 

15—2 


ii. 224 ABSTRACTS OF CHEMICAL PAPERS. 


The relation between the albumin content of the beer and its 
acidity is discussed, and it is shown that the inclination of the 
titration line towards the abscissa diminishes as the relative amount 
of albumin increases. The slope of this line affords, therefore, some 
indication of the albumin content of the beer. 

It is also shown that the “keeping power” of a beer is related 
to the slope of the titration line, the “keeping power” increasing 
with the inclination of this line to the abscissa. . M. D. 


Estimation of Lactic Acid in Fluids containing Proteins. 
Max Oppennemmer (Zettsch. physiol. Chem., 1914, 89, 39—44).— 
The method suggested by Mondschein for the liberation of the lactic 
acid from the proteins by means of boiling 10% sodium hydroxide 
solution is open to serious objection, and the author recommends 
the precipitation of the proteins with hydrochloric acid and mer- 
curic chloride as proposed by Schenk. In comparative experiments 
with blood, muscle- and yeast-juice, it was found possible to deter- 
mine, by the latter method, upwards of 96% of the lactic acid 
added to the original fluids. Precipitation. by means of colloidal 
iron failed to give satisfactory results, about 30% of the lactic 
acid being retained by the proteins. H. B. H. 


Estimation of Pyruvic Acid. Jpa Smepiey MacLean (Bio- 
chem. J., 1913, 7, 611--615) —Pyruvie acid cannot he quantitatively 
estimated by precipitation as a hydrazone, owing to the solubility 
of the latter. In dilute solutions of the acid, a method involving 
such a process is useless. If a solution containing the acid is kept 
for half-an-hour with phenylhydrazine, the excess of the latter used 
can be estimated by treatment with Fehling’s solution in the cold. 
It undergoes oxidation according to the equation: 

2C,H,-NH-NH, + 30=C,H, + C,H,°OH + 2N, + H,0. 

It is not convenient to measure the nitrogen evolved, but the 
amount of phenylhydrazine in the solution can be determined 
by filtering off the precipitated cuprous oxide, dissolving this in 
Bertrand’s ferric sulphate solution, and titrating the ferrous salt 
thus formed with permanganate. By the difference in the titration 
numbers of the phenylhydrazine solution in the presence and 
absence of pyruvic acid, the amount of the latter can be calculated. 
The method is also available in the presence of dextrose, which does 
not reduce the Fehling solution in the cold. 8. B. 8. 


A Reaction of Succinic and Malic Acids. W. Cicusner DE 
Contnck (Bull. Soc. chim., 1914, [iv], 15. 93—94).—When a con- 
centrated aqueous solution of succinic acid is added to a suspen- 
sion of several grams of calcium salicylate in a little cold water 
and the mixture gently warmed, a pale pink coloration is quickly 
developed which persists for several days, even on exposure to 
direct sunlight. In similar circumstances, malic acid develops a 
fugitive, delicate pink coloration which gradually disappears on 
gently boiling the mixture, and is completely destroyed after several 
hours, the liquid becoming yellowish-brown. H. W. 
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Triketohydrindene Hydrate. A Method for the Quantitative 
Estimation of the -NH,°CO,H Group. E. Herzre.p (Biochem. 
Zettsch., 1914, 59, 249—259).—If ninhydrin (triketohydrindene 
hydrate) solution is evaporated on a water-bath to dryness, a 
coloured residue is obtained, which gives an almost colourless 
solution in water or alcohol. If, however, an amino-acid is present 
in the solution, the residue dissolves in alcohol with practically no 
diminution of the colour intensity, although the colour diminishes 
perceptibly when it is dissolved in boiling water. When the solu- 
tion in alcohol has a reddish shade, the latter can be converted 
into the violet shade by addition of traces of ammonia. The 
evaporation to dryness of the ninhydrin solution with the sub- 
stance under investigation, and the solution of the residue in hot 
alcohol, is now suggested as a technique for the use of the ninhydrin 
reaction. Several substances have been investigated in this way. 
Ammonium oxalate gives a violet solution, and ammonium thio- 
cyanate a red one. In most of the other substances investigated 
a negative result was obtained. The reaction is, however, very 
sensitive to amino-acids, anda method is described for the applica- 
tion to quantitative estimation of these substances (or -NH,*CO,H 
groups) by measuring the extinction coefficient of the solution pro- 
duced when 0°5 c.c. of a 1% ninhydrin solution is evaporated to 
dryness with the solution under investigation on a water-bath, and 
the residue is dissolved in alcohol. For this purpose, a spectro- 
photometer is employed. It was found that the percentage of 
—-NH,°CO,H groups was ¢/0°046, where ¢ is the extinction co- 
efficient, under the described conditions of the experiment. The 
method has been applied by the author with satisfactory results 
to Abderhalden’s pregnancy reaction. The sera of pregnant in- 
dividuals alone was found to give dialysates with higher ninhydrin 
values than normal sera. s. 


The Solidifying and Melting Points of Mutton Tallow and 
Its Fatty Acids. Roserr Metprum (Chem. News, 1914, 109, 
49—51).—Results of determinations of the solidifying and melting 
points of various samples of tallow and of the fatty acids obtained 
from the same are recorded. The difference between the lowest 
temperature to which a tallow falls during solidification and its 
melting point varies from 12° to 13°; in the case of the fatty 
acids, this difference amounts to from 2° to 4°. W. P. S. 


Estimation of the Reichert-Meiss] and Polenske Numbers 
(of Fats). A. Goskr (Zeitech. Nahr. Gennasm., 1913, 26, 651— 652). 
—The following method is recommended for the saponification of 
the fat: Five grams of the sample are placed in a flask, together 
with 6 c.c. of glycerol—potassium hydroxide solution (1 : 2), two 
small fragments of pipe-clay are added, and the flask is then 
heated on an air-bath so that its contents attain a temperature of 
200° within about ten minutes; the burner is now removed from 
beneath the air-bath, whilst the flask is allowed to remain until 
the temperature of the contents rises to 215°. Saponification will 
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then be complete, and the method is proceeded with in the usual 
way. A thermometer having a small bulb bent at a right-angle 
to the stem, so that the bulb may be immersed completely in the 
liquid, is employed; an ordinary thermometer will indicate the 
temperature of the mixture to be about 20° lower than the points 
mentioned. W. P. 8. 


Quantitative Analyses of Artificially-prepared Mixtures of 
Ethereal Oils. Camiitu Horrmetster (Chem. Zentr., 1913, ii, 2062 ; 
from Arb, Pharm. Inst. Univ. Berlin, 1913, 10, 147—154).—Benz- 
aldehyde may be quantitatively estimated in the presence of 
alcohol by converting it into the osazone by means of a solution of 
phenylhydrazine in acetic acid. The osazone can be estimated 
gravimetrically (Dumer, Zeit. anal. Chem., 1889, 29, 228) or 
volumetrically (A. von Mayer, Monatsh., 1891, 12, 525). Eugenol 
is determined under similar circumstances by transformation into 
benzoyleugenol. 

Benzaldehyde in the presence of oil of turpentine is estimated by 
conversion into its bisulphite compound. The latter is purified by 
repeated extraction with ether; benzaldehyde is liberated by succes- 
sive addition of sodium hydroxide and acetic acid, and converted 
into its osazone. Eugenol is separated from oil of turpentine by 
repeated extraction with sodium hydroxide, and estimated by the 
method of Thoms (A., 1904, ii, 93). In a mixture of benzaldehyde, 
eugenol, and oil of turpentine, the former is removed in the form 
of its bisulphite compound, and the eugenol is then extracted 
with sodium hydroxide, the two substances being then estimated as 
above described. 

In the estimation of linalool and linalyl acetate in oil of lavender, 
the total linalool content is determined by acetylation, and the 
linalyl acetate originally present (determined by saponification) is 
deducted. In this manner, 41°861% of the latter and 7°505% of 
the former were found in oil of lavender. 

Benzaldehyde, eugenol, linalool, linalyl acetate, alcohol and 
palmitic acid are determined as follows in the presence of oil of 
turpentine: The specimen is shaken three times with sodium hydr- 
ogen sulphite, and the bisulphite compound freed from the other 
substances by repeated treatment with ether. The benzaldehyde 
is estimated as previously described. Palmitic acid is then 
removed by cold 10% potassium carbonate solution, the solution is 
acidified, and the palmitic acid quantitatively extracted with ether. 
The ethereal solution of the remaining components is agitated 
with six portions each of 5 c.c. of cold 15% sodium hydroxide, and 
allowed to remain for an hour after each agitation. Eugenol is 
determined in the alkaline solution according to Thoms. The residue 
is made up to a definite volume with ether, and the linalool and 
linalyl acetate determined in aliquot portions. The content in 
oil of turpentine is estimated by difference. The estimation of 
alcohol in the mixture is not described in the original paper. The 
accuracy of the processes is shown by a series of tables. H. W, 
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Analysis of Fertilisers Containing Cyanamide. H. W. Hit. 
and W. S. Lanpis(J. Ind. Eng. Chem., 1914, 6, 20—22).—The authors 
discuss the reactions which take place between calcium cyanamide 
and “acid phosphates,’ and show that, in the case of a fertiliser 
containing these two substances, the American Official Method of 
Analysis in no way gives results indicative of the character of the 
sample as taken when free calcium hydroxide or cyanamide are 
present in the mixture. W. P. G. 


Estimation of Creatine in Muscle. Louis Baumann (J. Biol. 
Chem., 1914, 17, 15—17).—Hashed muscle is boiled with 5- 
sulphuric acid for three hours in a flask with reflux condenser. 
The product is filtered, and a measured amount of the filtrate after 
dilution is mixed with 10% sodium hydroxide, and the creatine + 
creatinine estimated by Folin’s method. The results are accurate, 
and the whole process is rapidly performed. W. D. H. 


Detection of “Saccharin” in Foods with a Modification 
of Schmidt’s Methods. MHatsey Duranp (J. Ind. Lng. Chem., 
1913, 5, 987—989).—The following modification of Schmidt’s 
method, in which the “saccharin” is converted into salicylic acid 
by heating with sodium hydroxide, was found to be trustworthy. 
An aqueous extract of the sample to be tested is acidified with 
phosphoric acid and extracted with ether. The ethereal solution 
is filtered, evaporated to dryness in a nickel basin, and a portion 
of the residue is tested for salicylic acid; if this acid is present, 
the residue is dissolved in hydrochloric acid, an excess of bromine 
is added, and the mixture filtered; the salicylic acid is thus 
removed completely as a bromine derivative. The filtrate is then 
rendered strongly alkaline with sodium hydroxide, evaporated, 
and the residue treated as described below. In the absence of 
salicylic acid, the residue obtained on evaporating the ethereal 
solution is moistened with 1 c.c. of saturated sodium hydroxide 
solution, the basin is placed on a piece of asbestos board, and 
heated for ten minutes over a Bunsen flame. After cooling, the 
mass is dissolved in dilute hydrochloric acid, the solution 
extracted with ether, and the ethereal solution is shaken in a test- 
tube with dilute ferric chloride solution. A violet coloration is 
obtained in the aqueous layer. W. P. G. 


Microchemical Reaction for Caffeine, Theobromine, Theo- 
phylline, and Their Derivatives with Mercuric Chloride. M. 
Wacenaar (Pharm. Weekblad, 1914, 51, 23—24).—Mercuric chloride 
is a delicate, microchemical reagent for the detection and identi- 
fication of purine derivatives containing one or more methyl 
groups. It yields characteristic crystals with caffeine, theobromine, 
theophylline, and their derivatives. A. J. W. 


Estimation of Creatinine and Creatine in Muscle. Victor 
C. Myers and Morris 8. Fine (J. Biol. Chem., 1914, 17, 65—69).— 
See this vol., i, 351. 
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Estimation of Tannin in Cider. C. W. Sprers (J. Agric. Sci., 
1914, 6, 76—83).—A modification of Kérner and Nierenstein’s 
method (detannising the solution with casein), in which the tannin 
removed is estimated by the difference in the permanganate 
titrations. 

The cider (5 c.c.) is added to 750 c.c. of water in a shallow 
porcelain dish, with 20 c.c. of indigo solution (5 grams of indigo- 
carmine per litre). The permanganate solution (1 gram per litre) 
is run in slowly and well stirred for five to ten seconds after each 
c.c. Afterwards it is added more slowly, until the liquid becomes 
a clear, golden-yellow, with a tinge of pink round the edge of the 
dish. At least three titrations should be made. 

For detannising, Kahlbaum’s pure casein is employed. It is 
first extracted with ether for thirty-six hours, and is added in two 
portions of 1 gram, the liquid being filtered after each addition, 
the second time through a barium sulphate filter. 

The permanganate is standardised with Schering’s tannin leviss. 
puriss. 

It was found that the commercial pure tannins are not homo- 
geneous, different samples of the same tannin giving somewhat 
different figures. Taking the average value of the tannins, it was 
found that 1 gram of ammonium oxalate=0°4648 gram tannin. 

N. H. J. M. 


Detection of Albumin in Urine. Apo.r Jouss (Zeitsch. angew. 
Chem., 1914, 2'7, 20—22).—With regard to a test described recently 
by O. Mayer (this vol., ii, 80), the author refers to similar tests 
proposed previously by himself (A., 1896, ii, 344;. 1900, ii, 516); 
a modification of the test has been given recently (A., 1913, ii, 83). 
Mayer’s test is trustworthy only in the case of urines containing 
small quantities of albumin. W. P. S. 


A Modification of Teichmann’s Test for Blood. CraupE 
TrevinE Symons (Biochem. J., 1913, 7, 596—598).—The use of a 
mixture of sodium iodide and lactic acid is recommended in place 
of sodium chloride and acetic acid for the preparation of Teich- 
mann’s hemin crystals. The benzidine test for blood is not charac- 
teristic. W. Dz. H. 


The American Method of Standardising Tetanus Anti- 
toxin. Atrrep MacCownxey (/. Hygiene, 1914, 13, 467—493).— 
This investigation confirms the statement that the American method 
is simple, accurate, and trustworthy. The deterioration in samples 
examined over two years is absent or almost negligible. Tetanus 
antitoxin can be heated at 57° for one hour on each of three 
successive days without loss of power, provided no antiseptic is 
added. In the presence of preservative there is a loss of 12%, and 
this occurs during the first hour. W. D. H. 
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The Refractive Indices and Dispersion of Liquid Hydrogen. 
H. W. W. Avaustin (Chem. Zenétr., 1914, i, 609; from Ber. K. Stichs. 
Ges. Wiss., 1913, 65, 229 —236).—The following values for the refrac- 
tive index of liquid hydrogen were obtained by Liveing and 
Dewar’s method, and are correct to two units in the last place: 


Acee.ssee. 656°3 579°0 546°1 435°9 404°7 
e-1 ... 0°10924 0°10974 0°10003 0°11179 0°11262 
The value for the density was D=0°07086. J. C. W. 


Selective Reflexion of Solutions of Nitrides. A. K. Anasrrém 
(Zeitsch. physikal. Chem. 1914, 86, 525—528).—The infra-red 
reflexion of saturated solutions of the nitrides of sodium, 
potassium, ammonium, calcium, and barium has been investigated 
by means of a spectroscope and a Nichol’s radiometer. It is shown 
that in the region 1—10p there is only one selective reflexion 
position for the nitrides of sodium, potassium and ammonium, and 
this lies approximately at 4°9p. It is shown from the reflexion 
curves that these nitrides have a strong absorption band between 
4°6p and 4°8y which can be regarded as characteristic of the N, 
group. This band is not exhibited by the saturated solutions of 
calcium and barium nitride, but its absence is attributed to the 
small concentration of the salts in saturated solution. These 
nitrides show the characteristic reflexion at 4°9 p. J. F. 8. 


Determination of Tertiary Normals in the Region \ 2987 to 
44118 in the Arc Spectrum of Iron. Henrich Viersaus 
(Zeitsch. wiss. Photochem., 1914, 13, 209—234, 245—264).—Recent 
work on the are spectrum of iron, which has been carried out by 
different observers with the object of determining the wave-lengths 
of lines which may be used as tertiary normals in spectroscopic 
investigations, indicates that the conditions of the arc discharge 
have not been sufficiently sharply defined in the recommendations 
of the International Union. The requirement that the strength 
of the current should be from 5 to 10 amperes is quite insufficient, 
and a more complete specification of the conditions of the dis- 
charge is found to be essential to the attainment of agreement 
between the results of different observers. The author’s own 
measurements were made with an arc between cylindrical iron rods 
of about 1 cm. diameter, the strength of the current being 
7 amperes. 

Each line on the photographic plates was measured eight times 
under stipulated conditions, and from these data the wave-lengths 
and the probable error of the measurements are deduced. Those 
lines for which the mean error does not exceed 0°003 A. are recom- 
mended for use as tertiary normals. The whole of the lines are 
grouped in a series of tables according to the magnitude of the 
mean error. 
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A comparison of the results with those obtained by Burns (A., 
1913, ii, 541, and following abstract) shows that the agreement 
between the wave-length values of lines which have been measured 
by both observers is not nearly so good as would be expected from 
the magnitude of the errors which are assigned to the measurements 
by the individual observers. H. M. D. 


Arc Spectrum of Iron. H. Burns (Zettsch. wiss. Photochem., 
1914, 13, 235—244. Compare A., 1913, ii, 541).—-Further measure- 
ments of wave-lengths have been made by the method described 
previously. The recorded data have reference to lines between 
A 5434 and A 8824. 

From observations made with an are between two nickel elec- 
trodes, and also with an arc between a nickel and an iron electrode, 
it has been found that the nickel lines obtained under the latter 
conditions are too diffuse for use as normal lines. 

From the measurements of barium lines in the iron are, it is 
found that the wave-lengths are shorter than those recorded for 
the same lines in a carbon arc. 

Similarly, it is found that the manganese lines measured by the 
author in the iron arc spectrum have wave-lengths greater than those 
recorded by Kilby (Astrophys. J., 1909, 30, 243) in the case of 
75% of the lines examined. In some few cases, however, the 
author’s values indicate that the lines are displaced towards the 
violet end. H. M. D. 


The Optical Effect of the Different Alkali and Alkaline 
Earth Metals in Salt Formation in the Ultra-violet. A. 
Hantzscu (Zettsch. physikal. Chem., 1914, 86, 624—632. Compare 
Hantzsch, Garrett and Gajevski, A., 1913, ii, 893)—The absorp- 
tion spectra of the acetates and trichloroacetates of the metals of 
the alkalis and aikaline earths have been determined in various 
solvents at a series of concentrations in the neighbourhood of 
44000. It is shown that ionisation, even in the extreme ultra- 
violet, is an optically indifferent process, and that sometimes, but 
not always, the solvate formation, preceding ionisations, as well 
as the salt formation of carboxylic acids, bring about small optical 
and chemical changes. Normal salt formation is also an optically 
indifferent process, and the hypsochromatic and bathochromatic 
effects sometimes produced are due to a difference in constitution 
between the acid and its alkali salt. All alkali and alkaline earth 
salts of the same acid possess an identical absorption. From the 
last fact the conclusion is drawn that every noticeable difference 
in the absorption of alkali and alkaline earth salts of the same 
acid, even in the presence of two polychromatic forms of the same 
salt, is a direct proof that the salts in question can exist in two 
chemically different chromatic isomerides. J. F.S. 


Influence of the Ethenoid Linking and the Carbonyl and 
Carboxyl Groups on the Absorption of Ultra-violet Rays. 
JeaN Bieveckt and Victor Henri (Compt. rend., 1914, 158, 567—570. 
Compare this vol., ii, 7).—In continuation of the study of the 
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influence of constitution on the absorption of the ultra-violet rays, 
the authors have now obtained the following results. The band 
characteristic of the carbonyl group is displaced towards the red 
by a carboxyl group in a conjugated position, whilst if it is in the 
y-position there is no displacement of the band, but an increase in 
the absorption. Similar results are obtained by an ethenoid 
linking in a conjugated and a y-position, and, at the same time, in 
the first position a new band appears in the extreme ultra-violet 
towards A=2350. If the molecule contains a carbonyl group and 
two ethenoid linkings, which latter occur, either one or both, in 
conjugated positions, in the first case the band characteristic of 
the carbonyl group is displaced slightly towards the red, whilst in 
the second case this displacement is twice as great. In both cases 
the band due to the ethenoid linking is present, but in the second 
case it also is displaced towards the red. 

When a molecule contains two chromophores, they influence one 
another mutually. If they are not too close to one another in the 
molecule, there is simply an increase in the absorption or a hyper- 
chrome effect, whilst if they are in conjugated positions there is a 
displacement of the characteristic bands of each chromophore 
towards the red, or a hypsochrome effect. W. G. 


Absorption Spectra and Constitution of Benzene Deriv- 
atives. IV. Binuclear Compounds: Diphenylamine, Diphenyl 
Ether, and Diphenylmethane. N. A. Vatiascuko and G. M, 
Drusuinin (J. Russ. Phys. Chem. Soc., 1913, 45, 2014—2063),—In- 
vestigations similar to those previously published (A., 1913, ii, 
367) have been made on aniline, methylaniline, diphenylamine, 
p-aminodiphenylamine, p-phenylenediamine, acetanilide, methyl- 
acetanilide, diacetanilide, acetyldiphenylamine, anisole, diphenyl 
ether, toluene, and diphenylmethane. 

The results obtained show that aniline, methylaniline, dimethyl- 
aniline, and p-phenylenediamine are completely analogous to the 
alkali derivatives of phenols, their molecules existing in a strongly 
developed phenolic form in dynamic equilibrium with a feeble 
a-modification. Acetanilide, methylacetanilide, and diacetanilide 
possess molecules oscillating between very weak phenolic and 
a-forms. Toluene exhibits an absorption band intermediate to that 
of benzene, on the one hand, and those of anisole and phenol on 
the other, and must be regarded as feebly phenolic. 

With binuclear benzene derivatives, two similar forms, a and ¢, 
exist. The presence of the two rings favours increased develop- 
ment of the two forms, each ring inclining alternately to one or 
the other; at one and the same time the two rings are in different 
forms, ¢,;+@, = a,+¢,. When the two rings are united by way 
of an imino-group or an oxygen atom, the conditions exist for the 
development of a strongly phenolic form; the absorption spectra 
of diphenylamine and acetyldiphenylamine are perfectly analogous 
to those of aniline and acetanilide, and the spectrum of diphenyl 
ether to that of anisole. 

Connexion of the two benzene rings through a methylene group 
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creates conditions favouring the development of the a-modification, 
determined by the so-called quinonoid character of the compound ; 
introduction of a third benzene ring intensifies this modification. 

The above results have an intimate bearing on the various hypo- 
theses which have been advanced concerning the origin of the 
triphenylmethane colouring matters. They do not, for example, 
confirm von Baeyer’s hypothesis (A., 1907, i, 757), since they 
indicate that even mononuclear, non-colouring benzene compounds 
give rhythmic motion and possess characteristic absorption spectra, 
the presence of two nuclei united by carbon atoms only resulting 
in conditions especially favourable for the development of such 

motion. 

' The authors’ results also lead further than the conclusions of 
Meyer and Fischer (A., 1913, ii, 167), who compared the absorp- 
tion spectra of fuchsone and benzaurin, and those of fuchson- 
imonium chloride and Débner’s violet, and found that no funda- 
mental difference exists between simple quinones and quinones 
containing an auxochrome group. The observations described 
above show that the absorption spectra of triphenylmethane colour- 
ing matters exhibit no essential difference from that of dipheny]l- 
methane. The introduction of a third benzene ring or of an amino- 
or hydroxyl group, or the conversion into carbinol and the removal 
of water from the latter with the formation of a quinonoid struc- 
ture—if this really occurs—exerts an intensifying influence on the 
motion already in existence in the molecule, and at the same time 
retards it, and consequently displaces the absorption spectrum 
towards the red. The spectrum of diphenylmethane is, indeed, the 
forerunner or original type of the spectra of the triphenylmethane 
colouring matters, differing from these especially in the pronounced 
development of its a,-band and in the marked displacement of the 
whole spectrum towards the red. 

The chromogen must be regarded as a simpler compound than 
triphenylmethane, namely, either diphenylmethane or, to go 
further back, the benzene ring itself. 

These considerations are advanced in opposition to Hantzsch’s 
fundamental theorem, stating that the typical chromophore of 
colouring matters arises only on conjugation of a quinonoid chromo- 
phore by means of supplementary valencies with a second unsatu- 
rated aniline or phenol residue, in which the benzene rings play 
a quite subordinate part (Zeitsch. Elektrochem., 1912, 18, 478). 

The suggestion cannot be excluded that compounds containing 
no benzene ring may, under certain conditions, give absorption 
spectra similar to those of benzene derivatives. Indeed, Hantzsch 
has pointed out the similarity between the absorption spectra of 
nitrobarbituric acid and p-nitrophenol. Under the influence of 
substituent groups, the benzene nucleus may so change that its 
properties approximate to those of unsaturated aliphatic com- 
pounds. 

Kaufmann’s hypothesis of the constitution of triphenylmethane 
dyes (A., 1912, i, 397) regards all the three nuclei as of the same 
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kind, and denies their conversion into the quinonoid form; this, 
too, is not in accord with the authors’ observations. 

Baly and Tuck (T., 1908, 93, 1902) have shown that the absorp- 
tion spectrum of diphenylmethane is quite similar to that of 
anthracene, so that diphenylmethane is also the chromogen of 
anthraquinone compounds. The relation between the latter and 
triphenylmethane dyes is thus established, and the similarity 
between their absorption spectra explained. x. EP. 


Production of a Very Intense Sodium Flame. R. W. Woop 
(Phil. Mag., 1914, [vi], 27, 530—531).—If a small fragment of a 
Welsbach mantle is laid upon the grill of a Meker burner, and 
two or three pieces of fused sodium chloride are placed on this, a 
sodium flame of great oe is obtained. The intensity is com- 
parable with that of the oxy-hydrogen sodium flame. The effect 
is due to the spreading of the material over a large surface of very 
small heat capacity. H. M. D. 


Photometric Study of the Fluorescence of Iodine Vapour. 
R. W. Woop and W. P. Spgas (Phil. Mag., 1914, [vi], 27, 531—538,* 
Compare A., 1911, ii, 82, 169, 950).—Further experiments on the 
fluorescence of iodine vapour have been made with the object of 
determining to what extent the luminosity due to a molecule of 
iodine is diminished by the proximity of other iodine molecules. 
From observations of the intensity of the fluorescence at different 
pressures, it is found that this increases rapidly with the pressure, 
attains a maximum at a pressure of 0°2 to 0°3 mm., and then 
decreases gradually. At the lowest pressures the intensity is 
directly proportional to the number of iodine molecules, but at 
higher pressures the intensity is diminished, in consequence of the 
interaction of the separate molecules. This intermolecular effect 
has already been observed when other gases are present in the 
tube containing the iodine vapour, and on comparing the action 
of iodine with that of other gases and vapours, it is found that the 
intensity of the fluorescence is reduced to the same extent by 
hydrogen at 24 mm., air at 11 mm., carbon dioxide at 7 mm., 
ether vapour at 3 mm., iodine chloride at 1°8 mm., and by iodine 
at a pressure of only 0°4 mm. The high activity of iodine vapour 
is to be attributed to its strongly electronegative character. 

The colour of the fluorescent light changes from yellow to red 
as the density of the iodine vapour increases, and this is probably 
due to absorption, for it has been found that the fluorescent light 
is more strongly absorbed by iodine vapour than light of the same 
colour which was obtained by filtering the light from a Welsbach 
burner through suitable colour-filters. The effect of absorption is, 
however, small in comparison with that which results from the 
mutual action between the molecules. H. M. D. 


Solubility and [Optical] Activity. G. Pexiini and A. Coppoia 
(Atti R. Accad, Lincet, 1914, {v}, 23, i, 144—150)—The data hitherto 
available do not suffice to show the nature of inactive alanine. By 
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simultaneous measurements of solubility and rotatory power in 
various mixtures of d-alanine and /-alanine in water at 0°, 17°, and 
30°, the authors obtain material for the construction of diagrams 
which indicate that inactive alanine is a true racemic compound, 
and in a discussion of the curves obtained the authors show that 
they afford at least a partial confirmation of Meyerhoffer’s rules 
regarding the solubility of optically active substances. 

The specific rotatory power of alanine hydrochloride in aqueous 
solution is independent of the concentration. R. V. 8S. 


Discovery of the Sensitiveness of Silver Salts to Light. 
Fewix Fritz (Chem. Zeit., 1914, 38, 246—247).—Historical. Schulze 
is generally believed to have been the first to discover, in 1727, 
the action of light on silver salts. The author points out, however, 
that W. Homberg, in 1694, showed that when bones were immersed 
in a solution of silver nitrate, they blackened on exposure to sun- 
light. The reference is found in “ Regiae Scientiarum Academiae 
Historia,” by Joanne-Baptista du Hamel. = & #. 


Chemical Action of Light. XxXIX. Autoxidations. VII. 
G. Cramicran and P. Sitper (Atti R. Accad. Lincei, 1914, [v], 23, i, 
113—119; Ber., 1914, 47, 640—646. Compare A., 1913, ii, 545).— 
Acetic acid undergoes slow autoxidation when exposed to light, 
formic acid being formed. 

Glycollic acid in the light in the presence of oxygen is almost 
completely oxidised to carbon dioxide and formaldehyde. 

Oxalic acid in similar circumstances yields carbon dioxide. 

a acid yields carbon dioxide, formaldehyde, and acetic 
acid. 

Succinic acid yields carbon dioxide, acetaldehyde, acetic acid, 
possibly propionic acid, and glyoxal. 

Pyrotartaric acid is but little affected by oxygen and light. 

Glyceric acid yields carbon dioxide, formaldehyde, and glyoxal. 

Saccharic acid is oxidised to a considerable extent, with formation 
of carbon dioxide and formic acid. 

Coumarin yields principally the polymeride, Dyson’s dihydro- 
coumarin, which is formed in the absence of oxygen in smaller 
quantity, salicylic acid, and a substance of m. p. 163°. 

Oleic acid yields formic acid, nonoic acid, azelaic acid, 
dihydroxystearic acid, a substance of m. p. 56°, and some of the 
lower members of the fatty acid series. R. V. 8. 


Syntheses in Organic Chemistry by means of Light. VIII. 
Various Experiments. E. Parernd [with G. Curerrt and G. 
Perret] (Gazzetta, 1914, 44, i, 151—164. Compare A., 1909, i, 393; 
1910, i, 41).—In the experiments here described, the reagents were 
subjected to the action of light for periods varying from a few 
months to two or three years. 

Acetaldehyde and alcohol seem to give butane-By-diol (see 
Eltekov, A., 1883, 566), which was, however, not isolated in a pure 
state. 

Benzaldehyde and acetophenone give a polymeride of benz- 
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aldehyde, and benzaldehyde and benzophenone apparently yield the 
trimeric benzaldehyde described by Mascarelli (A., 1906, i, 962). 

Salicylaldehyde and amylene do not react. 

p-Tolualdehyde and decane (diisoamyl) give tolupinacone, which 
forms colourless needles, m. p. 155—157°. 

p-Tolualdehyde and amylene yield hydrotoluylide, C,,H,,0,, and 
an additive compound, C,,H,,O, b. p. 250—252°, D® 0°9714, 
D®2 0-9646, D%8-6 0-9424, D1-24 0°8955, n¥* 1°5081, which has the 
normal molecular weight in freezing benzene. 

Acetone with either amylene or acetic or butyric acid gives no 
products which could be readily isolated. 

Acetophenone and benzyl alcohol give a8-diphenylpropanediol. 
Tiffeneau and Dorlencourt (Ann. Chim. Phys., 1909, [viii], 16, 
252) prepared a compound, m. p. 192°, which they described as the 
carbazone of this glycol, but the action of semicarbazide hydro- 
chloride on the glycol obtained by the author yields acetophenone 
semicarbazone, m. p. 200°, the glycol thus undergoing resolution 
into its components. 

Anisaldehyde and toluene give only a little hydroanisoin, 
benzylphenol and benzophenone only benzopinacone, and oxalic 
acid and amylene traces of polymerides of amylene. 

Benzil reacts with decane, but no product could be isolated ; with 
amylene, benzil gives a pasty resin of liquid crystals, having the 
composition of a compound of the two components. 

Saligenin gives: (1) with benzophenone, only benzopinacone; 
(2) with acetophenone, salireton (compare Giacosa, A., 1880, 716); 
(3) with amylene, no additive product, the phenolic hydroxyl, like 
that of salicylaldehyde, hindering the reaction. 

Deoxybenzoin and alcohol yield the a- and §-pinacones of 
deoxybenzoin, described respectively by Limpricht and Schwanert 
(Annalen, 1870, 155, 60), and by Wislicenus and Blank (A., 1889, 
261). Deoxybenzoin and toluene give benzoic acid and the 
a-pinacone of deoxybenzoin, which is also obtained, together with 
another crystalline compound and a resin, from deoxybenzoin and 
ethylbenzene. Deoxybenzoin and phenylacetic acid seem to form 
a complex acid, which could not be purified. 

In presence of chloroform, xanthone and amylene give a com- 
pound, C,,H,,O (%), crystallising in dark orange-red needles, 
m. p. 190—192°. 

With toluene or acetophenone, piperonaldehyde yields a com- 
pound (C 5885%, H 4°39%), forming colourless crystals, 
m. p. 226—228°. 

In presence of amylene, dimethylpyrone is converted into a 
dimeride, m. p. 183°. This polymerisation of dimethylpyrone 
occurs also under the influence of the sun’s rays alone, but does 
not take place in alcoholic solution, whilst in aqueous solution it 
proceeds to a slight extent. 

In aqueous solution, pyrone undergoes no sensible alteration, 
but alone or in presence of amylene it is converted into a rust-red, 
amorphous polymeride, which is virtually insoluble in water or 
organic solvents. This polymeride resembles some of the pentosans, 
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and, like pyrone itself, gives some of their reactions, although it 
yields no furfuraldehyde. Phloroglucinol gives with arabinose a 
red coloration, which is also obtained less intensely with pyrone, 
and still less intensely with the polymeride. With orcinol, 
arabinose gives a violet-green coloration, whilst pyrone and its 
polymeride yield orange-red colorations, changing to greenish. 
With 1: 3-dihydroxynaphthalene, arabinose gives a_ violet-blue 
coloration and a precipitate, whilst pyrone and the polymeride form 
intense blue colorations, and also precipitates. 

From their composition, pyrone and its polymeric modification 
may be regarded as dehydration products of pentosans. 

T. . P. 


Fitful Point Discharges and the Electric Method of Count- 
ing a- and f-Particles. L. Myssovski1 and K. Nesturcn (Ann, 
Physik, 1914, [iv], 43, 461—472).—The “natural disturbances” in 
counting a-particles by the electric method, which Rutherford and 
Geiger ascribed to the natural radioactivity of the walls of the 
cylindrical condensers, were found to depend on the unevennesses 
of the electrode-surfaces. Such natural disturbances often exceed 
in magnitude those produced by a-rays, and because of them no 
electrical method of counting a-particles can be used as a control 
of the optical or scintillation method. F. 8. 


Fresh Verifications of the Laws of Transparency of Matter 
to X-rays, in the Special Case of Inorganic Complexes. Louis 
Benoist and Hippotyte Copaux (Compt. rend., 1914, 158, 559—561. 
Compare A., 1901, ii, 215).—The authors have examined three 
inorganic complexes, namely, potassium ferricyanide, purpureo- 
cobalt chloride, and potassium silicomolybdate, and find a close 
agreement between the values calculated and found for FZ, the 
equivalent of transparency. The calculation is made from the 
equivalents of transparency of the elements in the complexes, 
according to the formula M/Z= m/e. W. G. 


Long-waved Residual Rays (Reststrahlen). H. Rupens and 
H. von WARTENBERG (Sitzungsber. K. Akad. Wiss. Berlin, 1914, 7, 
169—190. Compare ibid., 1913, 530; A., 1910, ii, 172).—Seven new 
groups of residual rays, with wave-length in the neighbourhood of 
50 4, from ammonium chloride and bromide, thallium chloride, 
bromide and iodide, silver cyanide and mercuric chloride, have been 
examined, and their mean wave-length determined and compared 
with the frequency formule of Madelung and of Lindemann. The 
plates are prepared between steel dies in a hydraulic press under 
3000 at. pressure, and are turned in the lathe. An unpolished 
surface is advantageous, as after three or four reflections all 
shorter waves are scattered and eliminated. Measurements are 
made with the quartz interferometer, through a total thickness of 
2 mm. of quartz, in a desiccator when necessary to avoid absorp- 
tion of the rays by water vapour, a common Auer burner being the 
source of light. For ammonium chloride, the mean wave-length 
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is 51°5 w, which is almost exactly that of rock salt. For the other 
substances, the wavelengths found were: ammonium bromide, 
59°3; thallium chloride, 91°6; silver cyanide, 93; mercuric chloride, 
95; thallium bromide, 117; and thallium iodide, 151°8. A com- 
parison of the results with theoretical formule showed general 


agreement, but the data are insufficient to decide between them. 
F. S. 


Extraction of Radium from the Olary Ores. 8. Rapc.irr 
(J. Soc. Chem.-Ind., 1914, 33, 229—232).—An analysis of the Olary 
ore has already been published by Crook and Blake (A., 1910, ii, 
308); even when concentrated, it contains only 8 mg. of radium, 
calculated as bromide, per ton. 

After dry-crushing and sieving, the ore is concentrated magnetic- 
ally. The concentrates, amounting to about 30% of the ore 
crushed, give the following analysis: 


CaO. PbO. FeoO3. FeO. MnO. ThOo, Ce20z, (La,Di,Y)203. CroO3. U;Og. V2O5. TiOs. Side. 
~ , 
0°55 016 17°4 169 trace 3°27 085 16 O86 45°85 12°70 


After fusion with sodium hydrogen sulphate, the fused product 
is crushed, and then agitated in a continuous current of water in 
such a way that the coarse material which separates is almost free 
from radium and uranium. The turbid liquid carries in suspension 
the radium, lead, and barium as sulphates, together with a con- 
siderable amount of finely divided silica; in solution are the 
uranium rare earths and part of the iron and acid earths contained 
in the ore. The “slimes” from the turbid liquid, when dry, form 
about 10% of the weight of the concentrates, and are treated for 
the recovery of radium; the clear liquid from the slimes is treated 
for uranium. 

To recover the uranium, the clear liquid is treated with an excess 
of a mixture of sodium carbonate and hydrogen carbonate, whereby 
the iron and most of the other bases are precipitated. After 
collecting the precipitate, the filtrate is made acid with sulphuric 
acid, the carbon dioxide expelled with a current of air, and the 
uranium precipitated with ammonia. After collecting the pre- 
cipitate, drying, crushing, and washing it to remove sodium salts, 
a residue is obtained which, when dry, contains about 75% of U,Os. 

The radium is recovered from the slimes as follows. They are 
treated with sulphuric acid to form the insoluble sulphates of 
barium, lead, and radium. After washing free from sulphuric 
acid, the sulphates are converted into the carbonates by boiling 
with a solution of sodium carbonate, a large amount of the silica 
being thereby dissolved. The washed carbonates are then con- 
verted into pee sw by treatment with hydrochloric acid, and the 
sulphates again precipitated from the solution. The crude 
sulphates thus obtained are fused with sodium carbonate in 
graphite pots, and the product digested with hot water. The in- 
soluble residue, after picking out the metallic lead, is heated with 
hydrochloric acid, the solution evaporated to dryness to dehydrate 
the silica, the residue treated with acid and hot water, and the 
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silica collected. The chloride solution is then saturated with 
hydrogen chloride, whereby barium and radium chlorides are pre- 
cipitated nearly free from the other elements (Soddy’s method). 
The chlorides are then converted, through the carbonates, into the 
bromides for the purpose of fractionation. 

About 1500 grams of dry chloride, which when freed from radio- 
active substances other than radium have an equilibrium activity of 
40 to 50, are obtained weekly. 7 Bs 


Uranium-Y. Orro Haun and Lise Merrner (Physikal. Zeitsch., 
1914, 15, 236—240. Compare this vol., ii, 89).—The existence of 
uranium-Y has been put beyond doubt. It gives low-velocity 
B-rays, and its half-period is given as 25°5 (+0°5) hours. In 
chemical properties it is the same as uranium-X or thorium, and 
it results either from uranium-7 together with uranium-X, or from 
uranium-//7 together with ionium. 

In several experiments on the decay of uranium-X + uranium-Y 
preparations, the value for the half-period varied between twenty- 
one and twenty-six hours. The recovery curve of uranium, purified 
with great care from uranium-X + uranium-Y, showed the effect of 
uranium-Y, and the period calculated from this curve agreed with 
that found for the decay curves. Uranium-Y was shown to be non- 
separable from uranium-X by adding thorium to the mixture and 
precipitating it by characteristic reactions, which failed to alter the 
ratio between uranium-X and uranium-Y. F. 8. 


The Action of the Electric Discharge in Helium on the 
Radium Emanation. L. Bruner and E. Bexier (Physikal. Zeitsch., 
1914, 15, 240—241).—With the idea of ascertaining whether the 
rate of disintegration of the radium emanation would be affected 
by increase of the concentration of one of the reaction products, 
namely, charged helium atoms, the rate of decay of the y-rays from 
a tube containing radium emanation and helium through which a 
discharge was kept passing was measured. The result was negative, 
and no alteration of the disintegration constant of the emanation 
under these conditions was observed. F. 8. 


Decomposition of Ammonia Gas under the Action of 
Radium Emanation, and Influence of the Temperature on 
the Chemical Effects Produced by the Radiations from 
Radioactive Substances. Evckne Wourrzet (Compt. rend., 1914, 
158, 571—573).—The results obtained with hydrogen sulphide as 
to the influence of temperature and pressure on the decomposition 
produced by radium emanation (compare this vol., ii, 18) being 
inconclusive owing to the possibility of recombination of the 
hydrogen and sulphur under the experimental conditions, the 
author has repeated the work with ammonia, and obtained more 
conclusive results. 

Ammonia is decomposed by the emanation into nitrogen and 
hydrogen without any other reaction taking place. The quantit 
of gas decomposed for destruction of unit radiation increases wit: 
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the pressure, but approaches a limit, the pressure effect being solely 
one of improving the absorption of the radiation of the gas. The 
amount of ammonia decomposed by 1 curie of emanation at the 
ordinary temperature is 219°2 c.c. (compare Usher, T., 1910, 97, 
389, 1193). Rise in temperature favours the destruction of the 
ammonia, being twice this amount at 108° and more than three 
times it at 220°. W. G. 


Helium of Coal Mine Gases and Radioactivity of Coals. 
Cuartes Mourev and ApotpHe Lepare (Compt. rend., 1914, 158, 
598—603. Compare A., 1911, ii, 1087).—In view of the fact that 
the various samples of coal mine gases examined (loc. cit.) were 
found to contain appreciable quantities of helium, the authors 
have examined samples of coal from the same sources as the natural 
gases, for the presence of thorium and radium. Minute quantities 
of these two elements were invariably present, but these were far 
too small to account for the amount of helium evolved. The source 
of the helium in the coal is not at present solved. W. G. 


Radioactivity and Atoms. Grusgepre Oppo (Gazzetta, 1914, 
44, i, 200—218).—Historical account of radioactivity since 
Réntgen’s discovery in 1895. Tt. H. P. 


Molecular Structure of Radioactive Atoms. Giuseppe Oppo 
(Gazzetta, 1914, 44, i, 219—235).—In order to explain the loss of 
helium atoms during the disintegration of radioactive elements, 
the author suggests that these atoms are arranged in the form of 
one or of two contiguous hexagons, in the same way as the carbon 
atoms of the benzene or naphthalene molecule. The uranium 
atom would thus contain eight helium atoms in two hexagons, 
which must differ in some way one from the other, loss of four 
helium atoms occurring in two modes to yield actinium emanation 
and radium emanation : 


He He He He 
(Nie _ He \/ He yee He( \” \ 
Wa e <— “wee —_> ea 

Actinium emanation. Uranium. Radium emanation. 


The loss of He from the a/-position would give an unknown 
term, which undergoes transformation into (III), representing 
uranium-2, whilst further loss of He would yield uranium-Y (IV), 
uranium-X (V), and ionium (VI), three, and only three, such 
isomerides being known: 


He He He He He He He He 
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(III.) (IV.) (V.) (VI.) 
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Elimination of He from (VI) gives only one product, radium 
(VII), which, in its turn, gives only radium emanation or niton 


(VIII) : 


He He He He 
er set" wal, 
He. | He! | ” He | 

» © Fe a 4 

He He He He 


(VII.) (VIIL.) 


Continuing the elimination, and indicating the positions by the 
numbers 1, 2, 3, 4, we get: 1: 2:3 (%); 1: 2:4, radium-A; 1: 2, 
radium-B; 1:3, radiumC; 1:4, radium-C, ; ie radium- D; 
2, radium-F ; 3, radium-F = polonium. Complete elimination would 
render the material residue of the new atom (? lead) non-radio- 
active. 

Thus, of the sixteen elements which should exist according to 
the author’s hypothesis, fourteen are known, the positions of the 
heliums in the two as yet unknown being 1: 2:3: 4:5: 6:7 and 
1: 2:3. The analogies between these two structures suggest that 
there is no tendency to form such elements, so that in nuclei con- 
taining four atoms of helium, the elimination commences at the 
B- rather than at the a-position; it may be, however, that such 
elements are formed, but that they give no rays, and are of short 
duration. 

For the other two series of radioactive elements we have, 
similarly: Actinium series: 1:2:3:4:5:6:7:8, uranium-1; 
1:2:3:5:6:7:8, %; 1:2:4:5:6:7: 8, homouranium-2 (?); 

2:5: 6:7:8, homouranium-y (?); 1:3:5:6:7:8, actinium 
?); 1:4:5:6: 7:8, radioactinium; 1:5: 6:7: 8, actinium-z; 

6:7: 8, actinium emanation; 6:7: 8, %; 5:7: 8, actinium-A ; 

8, actinium-B; 6:8, actinium-C; 5:8, actinium-C,; 8, 
ctinium-D ; complete elimination, lead (?). Here, too, all the 
nown terms are foreseen by the hypothesis, there being four gaps. 
Thorium series : 1:2:3:4:5:6:7:8,  anthorium-(?); 
1:32:3:4:6:7: 8 ?%; 1:2:3:4:5:7: 8, thorium ; 
1: 2:3:4:7: 8, mesothorium-1; 1: 2:3: 4: 6: 8, mesothorium-2 ; 
1:32:3:4:65: 8, radiothorium ; 1: 2: 8: 4: 8, thorium-z ; 
1:2:3:4, thorium emanation; 1:2:3, ?; 1: 2:4, thorium-A; 
1: 2, thorium-B; 1: 3, thorium-C; 1: 4, thorium-C,; 1, thorium-D. 

A table is given showing, in parallel columns, for the corre- 
sponding members of each of the three series, the atomic weight, 
the nature of the rays emitted, and the time in which one-half of 
the element undergoes transformation. 

Taking the table given by F. W. Clarke to show the percentages 
of the twenty elements occurring in the largest proportions in the 
earth’s crust, the author calculates in each case by how much the 
atomic weight differs from a multiple of 4. Thus, the first few 
elements are: oxygen, 49°78%, 16=4x4+0; silicon, 26-08%, 
28°3=4x7+0°3; aluminium, 7°34%, 27°1=4x7—0°9; and so on. 
These twenty elements together make up 99°54% of the earth’s 
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crust, and with only five of them, namely, sodium, barium, 
manganese, nitrogen, and fluorine, which give a total of 2°54%, is 
this atomic-weight difference equal to or greater than 1; with 
three, namely, aluminium, potassium, and phosphorus, the total 
percentage content is 9°73, and the difference equals or exceeds 0°9; 
then follow chlorine (0°21%), 0°54; strontium (0°03%), 0°37; and 
magnesium (2°24%), 0°32. So that, with the elements constituting 
86°5% of the earth’s crust, the differences of the atomic weights 
from multiples of 4 are not greater than 0°3. This may be mere 
coincidence, or it may be that non-radioactive atoms, or at least 
certain of them, are to be regarded as stable condensation terms 
of helium atoms (compare Collins, A., 1913, ii, 313). - 
T. H. P. 


The Amount of Radioactive Products in the Atmosphere. 
Sainz6 Sard (Set. Reports, Té6hoku Imp. Univ., 1913, 2, 171—174).— 
Details are given of experiments at the Téhoku University on the 
amount of active deposit obtained from the atmosphere upon a 
negatively charged wire. The mean ratio of the effect due to 
radium to that due to thorium was 9°7, which corresponds with the 
ratio of 5000 to 1 for the relative concentrations of the two emana- 
tions in the atmosphere. Expressed in terms of curies per cubic 
metre, the mean value for the radium emanation was 83 x 10-®, 
which agrees with results obtained in Montreal, Chicago, and Cam- 
bridge, but is greater than that found in Tokio. F. §8. 


Acceleration of Electrical Conductors. Ruicuarp C. ToLmay, 
Kari W. Oscersy and I. Date Stewart (J. Amer. Chem. Soc., 1914, 
36, 466—485).—In an earlier paper (A., 1911, ii, 248) attention 
was directed to the fact that there is a difference of electrical 
potential between the two ends of a vertical tube of a salt solu- 
tion, which is due to the effect of gravitation, and experiments 
were described on the measurement of the #.M.F. produced by 
centrifugal force. 

It is now pointed out that a tube of a salt solution, when sub- 
jected to acceleration, should show a difference of potential between 
the two ends, and a theory is developed leading to an expression 
for calculating the value of this potential difference. Experiments 
are described in which an apparatus was employed which consisted 
essentially of a glass tube provided with electrodes, and bent to 
fit into the rim of an ordinary bicycle wheel. The tube was filled 
with the electrolyte, the wheel given a sudden acceleration, and 
the current noted which flowed through a galvanometer placed in 
the external circuit which connected the two electrodes. The 
electrolytes used were solutions of potassium, sodium, and lithium 
iodides, containing 1 mol. of the salt and 1/100 mol. of iodine per 
kilogram of water. The results afford conclusive proof that poten- 
tial differences are developed at the ends of a column of accelerated 
electrolyte, and they agree fairly well with the requirements of the 
theory. 

I have also been made with metallic conductors. 
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Insulated copper was wound in a groove cut in the edge of a disk 
of an aluminium alloy, the ends of the wire being connected with 
insulated binding posts at the centre of the disk. The disk was 
caused to rotate very rapidly, and was then suddenly stopped, and 
observations were made of the pulse of electricity through the 
galvanometer, which was connected directly in series with the 
rotating coil. The results show that the mass of the mobile carrier 
of electricity in metals is probably less than 1/200 of that of the 
hydrogen atom. It is considered that it would be possible to 
increase the sensitiveness of this method to a point at which the 
electron, if it really is the carrier of electricity in metals, with a 
mass of 1/1800 of that of the hydrogen atom, should produce an 


appreciable effect. E. G. 


The Specific Inductive Power of Liquids. OC. Gurron 
(Compt. rend., 1914, 158, 621—623).—The specitic inductive power of 
liquids, such as toluene, in which the value is low, shows no varia- 
tion with increase in intensity of the electric field. For liquids 
of higher specific inductive power, such as a-bromonaphthalene, 
there is a feeble decrease with increase in the magnetic field. For 
the specific inductive powers at 15° the following values were 
obtained: toluene, 2°36; carbon disulphide, 2°61; a-bromo- 


naphthalene, 4°72—4°69, varying with the intensity of the field. 
W. G. 


Passivity of Metals. Witnetm Ratuert (Zeitsch. physikal. 
Chem., 1914, 86, 567—623).—The author has examined the metals 
iron, nickel, and chromium in solutions of sulphuric acid and 
several sulphates during anodic polarisation. It is shown that the 
potential at which the passive metal becomes active is not the same 
as that at which the active metal becomes passive, and that the 
point of sudden change of potential observed by Flade (A., 1912, 
i, 558) does not represent the boundary potential below which 
the metal is active and above which it is passive. It is shown that 
a metal may be active or passive on both sides of this point, 
depending on its previous treatment. The potential at which iron 
becomes passive is dependent in a marked degree on the concentra- 
tion of the electrolyte in which the anodic polarisation is effected, 
whilst the potential at which passive iron becomes active is not. 
The appearance of the passivity potential and the activity potential 
during anodic polarisation is dependent on the current density, 
and consequently on the oxygen concentration on the electrode. 
These various facts are not to be explained on the oxide theory of 
passivity, but they find an easy explanation on the hydrogen theory. 
The passage of the one form into the other, under stated conditions, 
takes place at definite potentials in the case of iron and chromium, 
but there is no such definite potential in the case of nickel, the 
passage of the one form into the other taking place gradually. 
Polished chromium is not active in hydrogen, as is demanded by 
the oxide theory ; this fact is, however, in accord with the hydrogen 
theory. Nickel is also not active after polishing in hydrogen, and 
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then dipping into a liquid which has the property of rendering 
metals passive. Passive chromium becomes active when it is 
charged electrolytically with hydrogen; the potential of nickel is 
also very much reduced by charging with hydrogen, and in a solu- 
tion which ought to render it passive in these circumstances it 
becomes active. Molecular hydrogen has hardly any action on the 
potential of a passive chromium electrode. It is also shown that 
passive iron, which does not pass into solution electrolytically, on 
the absorption of hydrogen ions by diffusion becomes active, and 
then dissolves strictly in accordance with Faraday’s law. The 
same fact is also observed in the case of chromium, which is further 
evidence in favour of the hydrogen theory. J. F. 8. 


A Scheme for the Dissociation of Ternary Electrolytes. 
Cart Drucker (Zettsch. Elektrochem., 1914, 20, 83—84).—Polewical ; 
an answer to Wegscheider’s (this vol., ii, 95) criticism of the 
author’s previous paper (A., 1913, ii, 1015). J. F. 8. 


Influence of a Magnetic Field on the Electromotive Force 
of Elements and on Chemical Processes. W. Rartuert (Zettsch. 
Elektrochem., 1914, 20, 145—151).—The effect of a magnetic field 
on the element Fe | FeSO, | CuSO, | Cu is investigated ; it is shown 
that there is no difference in the #.M.F. set up, whether a mag- 
netic field is applied or not. The experiments of Remsen (La 
Lumiére Electrique, 1882, 4, 126) show that when a solution 
of copper sulphate is placed on an iron plate lying across the 
poles of a magnet the copper is deposited in different thicknesses 
on the plate, thinner just above the poles and thicker further 
away. The author is able to confirm these results, and offers the 
following explanation. The copper is at first uniformly deposited, 
with the formation of ferrous sulphate; this substance, being more 
magnetic than copper sulphate, is held to the surface of the iron 
over the poles, and so fresh copper sulphate cannot diffuse to the 
plate, and so react, whereas in the regions remote from the mag- 
netic poles the iron sulphate is free to diffuse, and in consequence 
the layer of copper in these places can become thicker. Similar 
results are observed with other metals, and this appears to be a 
complete proof that the phenomena observed by Remsen are not 
due to a change in the solubility of iron under the influence of a 
magnetic field. It is shown that if the susceptibility of the salt 
produced in reactions, similar to that described above, is greater 
than that of the original salt, then the deposit of metal will be 
thinner in positions of great magnetic intensity and thicker in 
positions of weaker magnetic intensity, and if, on the other hand, 
the susceptibility of the original salt is the greater, then the metal 
will be deposited in greatest thickness in the regions of greatest 
magnetic intensity. This explanation also makes it clear why an 
£.M.F. is set up in cells of the type Fe (magnetised), H,SO,, Fe 
(non-magnetised). In the case of the magnetised iron, the ferrous 
sulphate produced is held to the metal, whereas in the case of the 
non-magnetised iron the ferrous sulphate diffuses, so that the 
element resolves itself into a concentration cell. It is also 
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shown that a magnetic field is unable to bring about a 
separation of a liquid mixture even when the salts in solu- 
tion have very different susceptibility. A magnet, which 
is protected from chemical action (that is, by covering with 
varnish), when placed in a magnetic solution is also unable to effect 
a change in the concentration of the solution. This is only possible 
when the magnetic substance is being produced by chemical action 
on the magnet itself. J. F. 8. 


Transition Temperatures of the Hydrates of Sodium 
Carbonate as Fixed Points in Thermometry. THEopore W. 
Ricuarps and Aveustus H. Fiske (J. Amer. Chem. Soc., 1914, 36, 
485—490).—In earlier papers (A., 1898, ii, 555; 1899, ii, 354; 
1903, ii, 411; 1906, ii, 727; 1908, ii, 16; 1911, ii, 695) it has been 
shown by Richards and his co-workers that the transition tempera- 
tures of certain hydrated, crystalline salts form convenient fixed 
points for staninediaiae thermometers. 

Attention has now been directed to the use of sodium carbonate 
for this purpose. The work of previous observers, especially that 
of Wells and McAdam (A., 1907, ii, 542), has been confirmed, 
which shows that the stable hydrates of this salt are: between 
—2°1° and 32°0°, the decahydrate; between 32°0° and 35°4°, the 
heptahydrate; and above 35°4°, the monohydrate. The transition 
temperature between the decahydrate and the heptahydrate has 
been carefully determined, and found to be 32°017° on the hydrogen 
scale, as compared with the value 32°00° obtained by Wells and 
McAdam (loc. cit.). When the hydrates are left at the ordinary 
temperature in air dried by sulphuric acid, they all easily lose 
water, and become converted into the anhydrous salt. E. G. 


Specific Heat c, of Air between 1 and 200 Atmospheres. 
L. HoigBorn and M. Jakop (Sitzwngsber. K. Akad. Wiss. Berlin, 1914, 
213—219).—Measurements of the specific heat of air have been 
made at pressures of 1, 25, 50, 100, 150, and 200 atmospheres by 
the continuous-flow method described by Callendar. Observations 
at each of these pressures were taken with three, and in some cases 
four, different rates of flow of air. 

Over this range of pressure, the specific heat (at 59°) increases 
from 0°2415 to 0°2925. The experimental values are satisfactorily 
represented by the equation 

10*c, = 2413 + 2°86p + 00005 py — 0:00001p'. 
The increase in the specific heat with increase of pressure is much 
smaller than that indicated by Lussana’s measurements. The 
authors’ results are, however, in good agreement with those calcu- 
lated from the Thomson-Joule effect on the basis of Linde’s theory. 
H. M. D. 


Specific Heat of Solids. III. H. von JUprner (Zeitsch. Hlektro- 
chem., 1914, 20, 105—109. Compare A., 1913, ii, 921; this vol., ii, 
99).—A mathematical paper in which formule are deduced giving 
the atomic and molecular heat of solid substances. The author 
deduces the equations from the idea of an energy value under 
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which the atoms just fail to vibrate, and from this it is shown that 
the mean vibrational energy, 7, of a solid substance is of the same 
dimensions as the mean kinetic energy, Zp, of a gas, the ratio 
between the original energy value, e’, and the mean energy, £4, is 
given by e’/£,=8v/7, whereby Bv has a value twice as large as 
the value fv’ of the previous publications (loc. cit.). Also 
Av (Jiiptner) =4/58v (Nernst and Lindemann) =8/158v (Einstein). 
On the above expression, Vy,e~*’? gives the number of atoms in 
vibration. . J. F. S. 


Variation with Temperature of the Specific Heat of Sodium 
in the Selid and the Liquid State; also a Determination of 
its Latent Heat of Fusion. Ezer Grirritus (Proc. Roy. Soc., 
1914, A, 89, 561—574).—The method described in a previous paper 
(A., 1913, ii, 753) has*been employed in the determination of the 
specific heat of sodium in the solid state between 0° and 94°, and 
in the liquid state between 100° and 140°. About 350 grams of 
sodium were employed in the measurements, the solid being 
enclosed in a copper envelope, which was filled while the sodium 
was in the molten condition. 

The specific heat of solid sodium increases with temperature, but 
its absolute value at a given temperature has been found to depend 
on the previous thermal treatment of the metal. At temperatures 
below about 60°, the specific heat is greater in the “quenched ” 
condition than in the “annealed” condition, and from measure- 
ments of the density by a differential method it has been found 
that the density of annealed sodium is greater than that of the 
quenched metal to the extent of 1 part in 7000. The specific heat 
of liquid sodium varies with the temperature according to a linear 
equation, the temperature-coefficient being equal to -—0°00034 
per 1°. 

By a slight variation in procedure, the method has been applied 
to the determination of the latent heat of sodium, giving a mean 
value of 27°52 cal. The melting point of the metal was found to 
be 97°61°. H. M. D. 


The Heat of Fusion of Hydrated Salts and of Hydrates in 
General. Cu. Leennarpt and A. Boutaric (Compt. rend., 1914, 158, 
474—477).—A theoretical paper in which the authors show that, 
as a first approximation, in the majority of cases the heat of fusion 
of a hydrate is equal to the heat of fusion of the water it contains. 
If a greater precision is desired, the authors do not think that it 
is at present possible to affirm that the heat of fusion of the 
hydrate is the sum of the heats of fusion of the anhydrous sub- 
stance and the water at the temperature of fusion of the hydrate. 
The chemical affinity between the anhydrous substance and the 
water does not appear to be necessarily the same in the solid and 
liquid states. W. G. 


Properties of Iodine as a Cryoscopic Solvent. F. Oxivari 
(Atti R. Accad. Lincet, 1914, [v], 23, i, 41—45. Compare this vol., 
ii, 168).—The results obtained in the case of sulphur confirm those 
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previously published (A., 1909, ii, 37). The numbers obtained for 
the molecular weight of selenium dissolved in iodine are inter- 
mediate between those required by Se and Se, except in very 
concentrated. solutions, where the values approximate to Sey. 
Tellurium dissolves in iodine, with development of heat. It yields 
depressions corresponding very nearly with those calculated for 
monatomic molecules. 

The alkali iodides, KI, RbI, NH,I, and the organic ammonium 
iodides, NH,Ph,HI, NMe,I, NMe,PhI, C,H,Me-NMe,I, show a 
characteristic anomalous behaviour in fused iodine. In very dilute 
solutions the molecular weights are almost normal. They increase 
rapidly with the concentration up to a certain point, then decrease 
again until, in some cases, at very high concentrations values below 
the theoretical are found. R. V. 8. 


An Efficient Boiling Rod. Grecory Torosstan (J. Amer. Chem. 
Soc., 1914, 36, 513—514).—A piece of an alundum crucible or 
porous porcelain plate is crushed to fragments about 0°5 mm. in 
diameter, and heated to redness. The end of a glass rod, 
10—12 cm. long, is softened by heat and dipped into the coarse 
powder, so that some of the particles adhere to it. This is re- 
peated until a suitable quantity has been collected on the end of 
the rod. The rod is then heated to make the fragments adhere, 
and when it has cooled all the loose particles are rubbed off. 

Another form of rod can be prepared by fusing one end of a 
narrow rectangular or triangular piece of alundum or porous porce- 
lain into the end of a glass rod, and bending the latter so that the 
piece of alundum or porcelain will lie on the bottom of the beaker 
or flask. The boiling rod should not be placed in the liquid until 
it reaches the boiling point. E. G. 


The Binary Systems Cyanamide-Water, Cyanamide—Carb- 
amide and Cyanamide-Dicyanodiamide. M. Praro.onco (Atti R. 
Accad. Lincet, 1914, |v], 23, i, 46—52).—The thermal analysis of 
these systems shows that in all three cases simple eutectics exist, 
corresponding with 37°8% of cyanamide and —16°6°, 63°9% of 
cyanamide and 17°4°, and 85°0% of cyanamide and 35°6° 
respectively. R. V. 8. 


Thermodynamical Calculation of Chemical Affinities. W. 
Neanst (Ber., 1914, 47, 608—635)—A lecture delivered before the 
German Chemical Society. D. F. T. 


Thermodynamics of Calcium Hydride Formation. J. N. 
Broénstep (Zeitsch. Huekirochem., 1914, 20, 81—83).—The author has 
determined the dissociation pressure curve of calcium hydride 
between the temperatures 641° and 747°, and has shown that the 
values of log.p, calculated from the expression log,p= —Q,)/R7T+ 
{(C,—C,,)/H}log.7'+%, agree well with the observed values. Cy, 
is the molecular specific heat of gaseous hydrogen at constant 
pressure, and C,, the specific heat of solid hydrogen, to which the 
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value 2°3 is attributed. @, and i are determined from the curves, 
and have values 42710 and 6°21. The equation therefore becomes 
log-p= —42710/RT'+4° 2 log.7'/R+6°21, and from this the heat 
of formation of calcium hydride at 18° is found to be 43930 cal. 
The heat of formation is determined experimentally from calori- 
metric experiments on the heat of solution of calcium and calcium 
hydride in hydrochloric acid. At 18° these values are found to 
be per gram 3280 cal. and 2110 cal. respectively, or 135,400 cal 
and 90,300 cal. per molecule respectively. The heat of formation 
of calcium hydride is therefore 45,100 cal. at 18° (compare Guntz 
and Bassett, A., 1905, ii, 300). Moldenhauer and Roll-Hansen 
(A., 1913, ii, 705) have shown the probability of the existence of 
a lower hydride of calcium, and in connexion with this the author 
shows that the heat of combination of each hydrogen atom is about 
the same, Ca+ H —> CaH + 23,100 cal. and CaH+H —> CaH,+ 
22,000 cal. J. ¥.6. 


The Heat of Formation of Manganese Suipbide. 4%. 
Wo toeprineE and B. Penktevitscn (Compt. rend., 1914, 158, 498—499). 
—A determination by two methods of the heat of formation of 
manganese sulphide, MnS. The first, which did not give con- 
cordant results, consisted in oxidation of the sulphide in a calori- 
meter filled with oxygen. The mean value for the molecular heat 
of formation in this case was 70°535 cal. 

The second method consisted in measuring the heat evolved by 
the direct combination of finely powdered manganese and sulphur 
in an atmosphere of nitrogen in a Mahler bomb. The two sub- 
stances were compressed into a pastille, and lit by a known quantity 
of a mixture of aluminium and potassium chlorate with a fuse of 
fulminating cotton. The values obtained in this way were, with 
one exception, concordant, and gave, for the molecular heat of 
formation, the mean value 62°901 cal. W. G. 


Heats of Combustion of Phototropic Substances. M. 
Papoa and B. Forest1 (Atti R. Accad. Lincei, 1914,[v]. 23, i, 95—98). 
—The two forms of salicylidene-8-naphthylamine are found to have 
the same heats of combustion within the limits of experimental 
error, as also have the two forms of benzaldehydephenylhydrazone. 

R. V. 


Apparatus for the Determination of the Density of Gases. 
M. HorsAss (Zettsch. angew. Chem., 1914, 27, 136) —The apparatus 
makes use of the principle of the Bunsen diffusiometer. It consists 
essentially of a U-tube, the limbs of which are in connexion with a 
straight tube, through which the main current of gas flows. By 
means of appropriate stop-cocks in the U-tube and the straight 
tube, the current of gas, for example, in a lighting system, can be 
deflected through the U-tube, which is thereby filled with gas under 
the pressure in the system. The U-tube is fitted with a mano- 
meter, and also with a Bunsen diffusion plate, the latter being cut 
off from the U-tube by means of a stop-cock. When this cock is 
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opened, the gas passes through the plate, and the time necessary 
for a given fall in the manometer reading to take place is noted. 
The apparatus having been previously calibrated with air, the 
density of the gas can thus be found. 7Z. B. PB. 


Molecular Attraction. X. J. EK. Mitts (/. Physical Chem., 
1914, 18, 101—117).—A reply to Mathews’ criticism (A., 1913, ii, 
674) of the author’s views on molecular attraction. It is pointed 
out that the equation A=h( 3/d- 3/D), where 2d is the internal 
heat of vaporisation, d the density of the liquid, and D that of the 
saturated vapour, is not empirical in the ordinary sense of the 
word, but was derived by the author as the final result of a definite 
theoretical argument. It is not to be expected that the above 
equation will agree with van der Waals’ equation of condition, for 
this is known to be contradictory to observed facts. If the masses 
of the attracting molecules are supposed to be constant, the law 
of gravitational attraction leads directly to the equation 
A=k(3/d-8/D). The assumption that the molecular attraction is 
not determined by the product of the masses of the molecules was 
not made, as alleged by Mathews, because of the disagreement of 
the author’s equation with experimental data. H. M. D. 


Viscosity of Some Protein Solutions. Harriette Cuick and 
Eva Luprzynska (Biochem. J., 1914, 8, 59—69. Compare A., 1912, 
ii, 1042).—The authors have investigated the influence of concen- 
tration and of temperature on the viscosity of solutions of crystal- 
lised egg-albumin and (horse) serum-albumin. 

The data for egg-albumin indicate that for solutions which con- 
tain less than about 9% of protein, the relation between viscosity 
and concentration can be approximately represented by a linear 
equation. At higher concentrations, the slope of the viscosity- 
concentration graph increases rapidly, until, at a concentration of 
28%, the viscosity reached the value 10 (H,O=1). Between 0° and 
40°, the relative viscosity of solutions which contain less than 20% 
of egg-albumin falls to a slight extent only, but there is a much 
greater decrease in the case of a 28% solution. Measurements made 
with solutions prepared from dialysed and undialysed material 
show that the ammonium sulphate associated with the undialysed 
substance has no influence on the nature of the solution. 

The data for (horse) serum-albumin show that the relative 
viscosity of its solutions is much greater than that of corresponding 
solutions of egg-albumin, and that the influence of temperature on 
a 20% solution is also much larger in the case of the serum- 
albumin. 

Similar relations are exhibited by solutions of whole serum 
(horse). The relative position of the viscosity-concentration curve 
shows that proteins of higher viscosity than egg- or serum-albumin 
are present in the whole serum. H. M. D. 


Viscosity of Binary Mixtures. Evens C. Bineuam (J. Physical 
Chem., 1914, 18, 157—165).—A criticism of Kendall’s view that the 
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logarithmic viscosity (or fluidity) is the property of a binary 
mixture which shows additive relations (this vol., ii, 109). The 
fact that the average percentage deviation between the calculated 
and observed viscosity, according to Kendall’s formula, is smaller 
than that shown by any of the formule which have been previously 
put forward, is said to be due to the circumstance that contraction 
and heat development are characteristic of the majority of the 
mixtures which were submitted to examination. The fact that the 
specific volume of a liquid has been shown recently to be a linear 
function of its fluidity (Batschinski, A., 1913, ii, 26) is distinctly 
in favour of the view that the additive property is the ~¢-R 
H. M. D. 


Viscosity of Liquid Mixtures. I. A. Sacnanov and N. 
Rsacnovski (Zeitsch. physikal. Chem., 1914, 86, 529—537).—It is 
shown that the viscosity and fluidity of binary liquid mixtures is 
not a linear function of the composition, and consequently the 
viscosity and fluidity of mixtures cannot be represented by an 
equation of the form y=n,(100—p)/100+p/100. The author 
deduces the following expression 

= (100 — p)?/(100)? + n9*(p/100)? +m s/ngn,[ (100 — p)p/(100)") 
to represent the viscosity of mixtures. In this expression p is the 
molecular percentage of one constituent, n,, n:, and the viscosities 
of the two constituents and the mixture respectively, and n is a 
constant varying between 1°43 and 2°08. This equation is applied 
to mixtures benzene-chloroform, chloroform—bromobenzene, chloro- 
form—phenetole, chloroform—diphenyl ether, and ethyl iodide— 
phenetole, which have been determined by the author. By suit- 
able choice of the value of n, an agreement is obtained which is 
always within 3%. Similar agreement is also found with the 
measurements of Linebarger (A., 1897, ii, 247), Dunstan (T., 1905, 
85, 222), and Faust (A., 1912, ii, 333). Some mixtures do not 
agree with the above expression, but the divergence is only found 
in those cases where one of the liquids has an abnormally high 
viscosity and an abnormally high viscosity temperature-coefficient. 
J. F. S. 


The Absorption of Gases by Coal. F. Leprince-Rinevet 
(Compt. rend., 1914, 158, 573—576).—A study of the absorption of 
gases, such as methane, carbon dioxide, air, or oxygen, by different 
kinds of coal under different conditions of temperature and 
pressure. There is a state of equilibrium for each temperature and 
pressure, the absorption decreasing rapidly with rise in tempera- 
ture, and increasing at first rapidly, and then more slowly, with 
increase in pressure. The absorption is slow. The evolution of 
the gases absorbed occurs in puffs, like small explosions, even when 
the phenomenon is made extremely slow. W. G. 


Relationship between Surface Tension and Adsorption. 
Watrer A. Patrick (Zeitsch. physikal. Chem., 1914, 86, 545—563).— 
The surface tension of mercury in solutions, of various concentr>- 
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tions, of mercurous sulphate, salicylic acid, picric acid, new 
magenta, morphine hydrochloride, and caffeine has been determined 
by allowing mercury to fall in small drops into the various solu- 
tions. In each case 60 drops were collected and weighed, and 
from the weight the surface tension was calculated. The value of 
the surface tension in each case diminishes with increasing con- 
centration. The reduction of the surface tension is greatest in the 
case of mercurous sulphate and least in the case of caffeine, the 
other substances effecting it in the order given above. The adsorp- 
tion of the above-mentioned substances on the surface of mercury 
was also determined, by allowing a finely divided stream of mercury 
to fall through a solution of the substance in question which was 
flowing in the opposite direction. The concentration of the solu- 
tion was determined before and after the adsorption. It is shown 
that mercurous sulphate is most strongly adsorbed, and the other 
substances are adsorbed in the order of their influence on the 
surface tension. Curves are given for the influence of concentra- 
tion on the surface tension and on the adsorption. It is clear from 
these that the adsorption is similar to that obtained with solid 
adsorbents—a large increase in the adsorbed amount from weak 
solutions and a saturation value from concentrated solutions. No 
satisfactory quantitative relationship could be found between the 
adsorption and the surface tension. J. F.S. 


Adsorption of Colloidal Ferric Hydroxide. Pavut RoxwLanp 
(Zeitsch. physikal. Chem., 1914, 86, 633—634).—Carli (A., 1913, ii, 
1029) has shown that kaolin does not adsorb ferric hydroxide; the 
author points out that there is a non-plastic form of kaolin which 
contains no colloidal substance, and consequently cannot exhibit 
any adsorptive properties. This variety only forms colloids on long 
keeping in moist air, and then it possesses strong adsorptive proper- 
ties and reacts with hydroxy] ions. J. F.S. 


Theory of Dyeing. II. Wiper D. Bancrort (J. Physical Chem., 
1914, 18, 118—151. Compare this vol., ii., 178).—Further observa- 
tions recorded in the literature have been examined, and further 
conclusions are drawn relative to the behaviour of dyes towards 
cotton, wool, and silk fibres. 

Basic dyes‘are taken up most readily from an alkaline solution, 
although dyeing may occur in both neutral and acid solution. 
Readily adsorbed anions increase the quantity of basic dyes which 
are taken up by the fibre, whilst readily adsorbed cations have the 
opposite effect. For this reason, basic dyes are taken up by wood 
to a greater extent on the addition of sodium sulphate to the dye- 
bath, and the effect produced by sulphuric acid is found to be much 
greater than that produced by an equivalent quantity of hydro- 
chloric acid. H. M. D. 


Compounds of Dissolved Substance and Solvent in Solution. 
Nreratan Duar (Zeitsch. EHlektrochem., 1914, 20, 57—79).—The 
author gives a survey of the evidence on which the explanation 
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that the discontinuity in the physical properties of a series of solu- 
tions of a given substance in a given solvent is due to the forma- 
tion of one or more compounds between molecules of the solvent 
and the dissolved substance. A very complete critical account is 
given of the work in this connexion with respect to the following 
physical properties of solutions: (1) abnormal electrical con- 
ductivity; (2) Kohlrausch’s hypothesis on viscosity and electrical 
conductivity; (3) transport numbers; (4) osmotic pressure; 
(5) influence of other substances on solubility; (6) boiling point; 
(7) vapour pressure; (8) freezing point; (9) refractivity and mole- 
cular refraction ; (10) absorption spectra; (11) density and volume 
relationships; (12) viscosity; (13) surface tension; (14) magnetic 
rotation ; (15) anomalous electric absorption ; and (16) specific heat. 
J. F. 8. 


Compounds of Dissolved Substance and Solvent in Solution. 
C. Drucker (Zeitsch. EHlektrochem., 1914, 20, 79—81. Compare 
preceding abstract).—The author adds several points, as an adden- 
dum to Dhar’s paper, which tend to show the presence of com- 
pounds of the dissolved substance with the solvent in solution. 

J. F. 8. 


Ideal Concentrated Solutions. J. N. Broéystep (Zeitsch. 
Elektrochem., 19\4, 20, 151—153).—Polemical. The author criticises 
statements of Nernst (“Theoretische Chemie,” 1913) on his work in 
connexion with ideal concentrated solutions (A., 1910, ii, 112). It 
is maintained that Nernst’s criticism is unjustified, and that the 
condition for an ideal concentrated solution, dV /dzr=dA/dz, as 
given by Nernst, must be replaced by (dU /dz)i= (dA/dx)'*, 
Ideal solutions are those which conform to the equations 
A,=-—RTlog.z, A,=—RTlog(1—z), where the symbols have 
their usual meanings. It is also held that Nernst’s proof of his 
heat theory for sulphuric acid solutions is imperfect, because he 
applies the Thomsen formula outside the range in which it is strictly 
true, and because he has only made use of older data, taking no 
account of the newer data. Further, the calculation of the 
temperature relationship of the heat change is also open to 
criticism. J. F. 8. 


[Ideal Concentrated Solutions.] W. Nernst (Zesitsch. El-ktro- 
chem. 1914, 20, 153—156. Comvare preceding abstract).—Polemical ; 
an answer to Brénsted’s criticism. It is shown that Brénsted’s 
condition for an ideal concentrated solution is identical with that 
of Nernst, but is written in an unusual way. J. F. 8S. 


Determinations of the Degree of Hydration of Salts in 
Concentrated Solutions. E. H. Rigsenretp and ©. Micnsack 
(Zeitsch. anorg. Chem., 1914, 85, 401—429).—When the number of 
mols. of water per mol. of anhydrous salt in a saturated solution 
is plotted against the temperature, all salts, acids, and bases which 
contain water of crystallisation give similar curves, with maxima 
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at the number of mols. of water which enter into the crystalline 
hydrate. Dissociation in solution is indicated by a flattening of 
the maximum. Away from the maximum, the curves are nearly 
straight lines, so that the theoretical melting point of the un- 
dissociated compound may be found by extrapolation, and the dis. 
sociation of the hydrate at its melting point may then be com- 
puted. The degree of dissociation of a number of hexahydrates 
of metallic nitrates has been calculated in this way. Cobalt nitrate 
hexahydrate is much more dissociated than the nickel salt, although 
they both have the same melting point. Copper gives curves 
deviating widely from a straight line, probably owink to complex 
formation. 

The heat of fusion of a number of nitrates and chlorides has 
been determined in a calorimeter composed of two concentric 
vacuum vessels, the salt being melted in a small silver shell by 
means of a vapour-bath. Toluene is the most suitable calorimetric 
liquid. The latent heat of fusion is then compared with the “total 
heat of fusion” computed from the solubility curves, the latter 
being always greater. The difference between the two values may 
be accounted for by assuming a higher molecular weight for water 
in the solutions. Walden’s rule is confirmed, that the molecular 
heat of fusion, divided by the absolute melting point, is a constant. 
Good agreement is also found when the specific heat of the solid 
salt is calculated by Nernst’s method from the specific heat of the 


liquid, the latent heat of fusion, and the temperature of fusion. 
C. H. D. 


Surface Tension and Hydration in Solution. M. Papoa and 
G. TaBELLini (Atti R. Accad. Lineei, 1914, [v], 23, i, 88—94).—The 
paper records the results of measurements of the surface tension 
of solutions by the method of Morgan and Higgins (A., 1908, ii, 
668) with a view to the detection of association or hydration. The 
solutions dealt with included aqueous solutions of ammonium 
chloride (V and 31), cobaltous chloride (1), sodium bromide (J), 
magnesium chloride (V), and hydrogen chloride (V, 2, and 3). 
The results are most striking in the case of the solutions of 
hydrogen chloride, which give values indicating a very high degree 
of association. R. V 


Decline of the Hypothesis of Ionic Dissociation. F. P. 
Wor.ey (Phil. Mag., 1914, [vi], 2'7, 459—467).—A criticism of the 
ionic theory, with special reference to the connexion between the 
chemical activity of electrolytes and their presumed degree of 
ionisation. The assumption that the hydrolytic activity of acids 
is partly due to the action of the non-ionised molecules is supposed 
to remove one of the strongest arguments in support of the theory. 
If applied to the interpretation of the author’s observations on 
the rate of inversion of sucrose in presence of hydrochloric acid, it 
is found that the activity of the non-ionised acid is about twelve 
times as great as that of the hydrogen ion. 

In the author’s opinion, the known facts relating to the chemical 


GENERAL AND PHYSICAL CHEMISTRY. li. 253 


activity of electrolytes are not in favour of the ionic theory, and 
merely serve to show the existence of a close connexion between 
chemical and electrolytic activity. H. M. D. 


Crystallisation Phenomena in Binary Systems of the 
Chlorides of the Univalent and Bivalent Metals. Ta. 
LiepiscH and E. Korrene (Sitewngsber. K. Akad. Wiss. Berlin, 1914, 
192—212).—The authors give a summary of the results which have 
been obtained in the investigation of the crystallisation of forty- 
two pairs of chlorides by thermal and microscopic methods. The 
chlorides of the following metals were used: lithium, sodium, 
potassium, rubidium, copper, silver, thallium, magnesium, calcium, 
strontium, bariiim, zinc, cadmium, tin, and lead. The various 
binary systems are grouped according to the behaviour which is 
found on solidification, and in these tables are recorded the data 
characteristic of the various systems, such as crystallisation tempera- 
tures, eutectic temperatures and composition, transition tempera- 
tures, and formule of compounds. 

The following pairs of chlorides form neither compounds nor 
mixed crystals: LiCl with KCl, SnCl,, PbCl,; NaCl with CuCl, 
CaCl,, SrCl,, BaCl,, SnCl,, PbCl, ; TICI—-BaCl,, AgCl—PbCl,. 

Binary systems characterised by the formation of compounds 
which melt without decomposition are indicated by the formulz of 
these compounds: KCl,MgCl, (487°), KCl,CaCl, (740°), 2KC1,BaCl, 
(663°), TICI,CaCl, (683°), 2TIC1,ZnCl, (352°), TIC1,2ZnCl, (226°), 
TICI,CdCl, (436°), 3TICISnCl, (310°), TICI,SnCl, (244°), 
3TICI,PbCl, (407°), TICI,2PbCl, (435°), 2KCI,SrCl, (597°), 
KCl1,2SrCl, (638°), KCl,3SnCl, (208°), KCl,SnCl, (224°). The 
numbers in brackets represent the melting points of the respective 
compounds. 

Other pairs of chlorides also form compounds, but these are 
decomposed below the melting point. The formule of the com- 
pounds and the transition temperatures characteristic of these are 
indicated in the following list: 2NaCl,CdCl, (425°), 2KCl,CuCl 
(244°), TIC],2MgCl (499°), TICI,SrCl, (569°), CaCl,,BaCl, (631°). 

In three cases it has been found that compounds belonging to 
both the above classes are formed; the compounds with meltin 
points are: KCIl,CdCl, (431°), KC1,2PbCl, (440°), RbC1,2PbCl, 
(423°), RbCI,PbCl, (440°); those which exhibit transition points 
are: 4KCI,CdCl, (461°), 2KCI1,PbCl, (490°), 2RbC1,PbCl, (448°). 
The compound RbC1,PbCl, changes from a rhombic into a regular 
modification at about 310°. 

From an examination of the compounds which the chlorides of 
the bivalent metals form with those of the alkali metals, it is found 
that the calcium and barium compounds contain only 1 molecule 
of the alkaline earth metal chloride, whilst the corresponding 
double chlorides of magnesium, strontium, zinc, cadmium, and lead 
may contain one or more molecules of the bivalent metal chloride. 
The alkali metal chlorides do not form compounds with one another, 
and, except in the case of the pair CaCl,-BaCl,, this is true for 
the chlorides of the alkaline earth metals. 
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Pairs of chlorides which form complete series of mixed crystals 
are: LiCl-NaCl, NaCl-KCl, NaCl-AgCl, CaCl,-SrCl,, SrCl,— 
BaCl,. In consequence of the dimorphism of barium chloride, the 
series of singly refracting mixed crystals, which are formed when 
mixtures of this with strontium chloride are allowed to crystallise, 
is transformed into a series of doubly refracting mixed crystals as 
the temperature falls. The fact that complete series of mixed 
crystals are formed in the system CaCl,-SrCl, is worthy of note, in 
view of the circumstance that calcium chloride is monoclinic, whilst 
strontium chloride is regular. The mixed crystals separate into the 
components when the temperature is lowered. 

Tables are given in which the degree of miscibility of the com- 
ponents in the various binary systems is indicated. These show 
that there is a marked difference in the behaviour of sodium 


chloride and potassium chloride towards other chlorides. 
H. M. D. 


Preparations of Colloidal Solutions by Mechanical Sub- 
division. Gustav Wece.in (Kolloid. Zeitsch., 1914, 14, 65—69).— 
Colloidal solutions of silicon, antimony, tungstic acid, titanic acid, 
molybdic acid, vanadium trioxide, and vanadium pentoxide have 
been prepared by réducing the substances to a finely divided con- 
dition in an agate mortar. The time required for this varies with 
the substance; in some cases the process is accelerated by the addi- 
tion of a little water. The results were quite negative in the case 
of a large number of other substances which were subjected to this 
mechanical treatment. The colloidal solutions of the above- 
mentioned substances show great differences in stability. In all 
cases the particles are negatively charged, and coagulation occurs 
on the addition of sodium chloride. 

If the colloidal solution of vanadium pentoxide is coagulated by 
adding a small quantity of sodium chloride, the precipitate shows 
little change of colour on keeping, but if a larger amount of sodium 
chloride is used in the coagulation, the resulting precipitate changes 
its colour in the course of a few days from yellow -to reddish- 
brown. Further observations have shown that this is probably 
connected with the existence of two modifications of the vanadium 
pentoxide. 

The black solution of vanadium trioxide is very stable in the 
absence of air. On standing in the air, oxidation occurs, and the 
solution becomes green, a green precipitate being thrown down 
later, which probably consists of V,O,. H. M. D. 


[The Condition Diagram of Water.] P. B. Bripeman (Zeitsch. 
physikal. Chem., 1914, 86, 513—524. Compare Tammann, A., 1913, 
ii, 935; Bridgman, Proc. Amer. Acad., 1912, 47, 441—558).— 
Polemical. The author doubts the existence of a second form of 
ice II, and attributes the results on which Tammann (loc. cit.) 
bases his assumption that such a form exists to insufficiently 
accurate measurements. J. F.S. 
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The Laws of Displacement of Chemical Equilibrium. A. 
Arits (Compt. rend., 1914, 158, 492—494. Compare Raveau, ibid., 
1909, 148, 767).—A theoretical paper in which the author 
deduces a law which combines into one the two laws of Le Chatelier, 
and van’t Hoff’s two laws. He enunciates it as follows: In a 
transformation where the temperature, the entropy, the pressure, or 
the volume remain invariable, all the reactions are produced in 
the sense which exalts the change of volume or entropy foreseen 


by the laws of displacement of thermo-elastic equilibrium. 
W. G. 


Theory of Heterogeneous Chemical Equilibria. A. THe. 
(Chem. Zentr., 1914, i, 211—212; from Sitzwngsber. Ges. Bef. Naturw. 
Marburg, 1913, reprint, 16 pp.).—The apparent discrepancy in the 
results obtained by the application of the mass law and the phase 
rule on the one hand, and the molecular theory on the other, to 
the equilibrium in systems with two solid phases and a gas phase, 
such as that represented by CaCO; — Ca0+CO,, is due to the 
assumption of a relation between the masses of the reacting sub- 
stances and the free surfaces. 

The apparent contradiction which a racemic compound offers to 
the requirements of the phase rule is shown to disappear if the 
system is regarded as a special case of one in which the d- and 
l-forms are separate components. The discrepancy met with in the 
case of sodium chlorate, which exists in a rhombic and in two 
enantiomorphic rhomboidric-tetartroedric forms, disappears in like 
manner if the enantiomorphic forms are counted as a single phase. 


Equilibria in Ternary Systems. XII. F. A. H. Scuretvemakers 
(Proc. K. Akad. Wetensch. Amsterdam, 1914, 16, 739—754. Compare 
this vol., ii, 113, 184).—A further discussion of — types of 
equilibrium in ternary systems. S| 


Physical Chemistry of Magmas. P. Nicer (Zertsch. EHiektro- 
chem., 1914, 20, 156—159) —A theoretical paper in which the 
constitution of magmas of silicates in the presence of volatile sub- 
stances, such as carbon dioxide, hydrogen chloride, hydrogen 
fluoride, and other gases, is considered from the point of view of the 
phase rule. The object of the paper is mainly geological, and is 
concerned with the conditions of formation of rocks from the 
molten magma. J. F. S. 


Photochemical Decomposition of Hydrogen Peroxide. I. 
J. Howarp Matnews and Harry A, Curtis (J. Physical Chem., 1914, 
18, 166—178).—The rate of decomposition of aqueous solutions of 
hydrogen peroxide has been investigated when the solutions, con- 
tained in a quartz tube provided with a quartz stirrer, are sub- 
jected to the influence of the light emitted by a “uviol” lamp of 
constant intensity, which is set up in close proximity and parallel 
to the tube containing the hydrogen peroxide solution. After 
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measured time intervals, a sample is removed and titrated with 
standardised potassium permanganate. The decomposition follows 
the course of a unimolecular reaction, and ceases abruptly when 
the light is cut off. Between 20° and 45° the velocity of decom- 
position increases in the ratio 1: 1°5 for a rise of temperature of 
10°. On addition of small quantities of sulphuric acid, sodium 
chloride, acetanilide, sodium, calcium and barium hydroxides, the 
velocity of decomposition is retarded, and these substances may 
consequently be regarded as negative catalysts in respect of the 
photolytic reaction. H. M. D. 


Velocity of Diazotisation of Some Amines. E. TassiILLy 
(Compt. rend., 1914, 158, 489—491. Compare this vol., ii, 42).— 
In the case of the various amines previously examined, the author 
now shows that their diazotisation is sensibly regulated, as in the 
case of aniline, by the formula dz/dt=k(100—<)?, the variations 
between calculated and found values for z coming within the range 
of experimental error. W. G. 


Pseudo-Ternary Systems of Acid Anhydrides and Water. 
I. Phthalic Anhydride. H. R. Kruyt (Proc. K. Akad. Wetensch. 
Amsterdam, 1914, 16, 712—718).—If the solution obtained by shaking 
water in contact with phthalic anhydride is titrated with standard 
alkali hydroxide, after measured time intervals, it is found that the 
acid titre increases to a maximum, and then falls to a constant 
value. Further experiments, in which the water was shaken with 
both phthalic anhydride and phthalic acid, and in which the elec- 
trical conductivity of the solution was measured from time to time, 
show that the above variation in the acid titre of the solution is due 
to the dissolution of the anhydride, which subsequently undergoes 
rapid hydration, with the formation of a supersaturated solution 
of the acid. The fall in the titre indicates the gradual attain- 
ment of an equilibrium condition, in which the solution is in 
equilibrium with both acid and anhydride. The solubility of the 
acid is increased somewhat in the presence of the anhydride. 

H. M. D. 


Mechanism of the Acid Formation of Aliphatic Acid 
Anhydrides in an Excess of Water. J. Bossrxen and P. E. 
VeERKADE (Proc, K. Akad. Wetensch. Amsterdam, 1914, 16, 718—726).— 
The velocity of hydration of a number of acid anhydrides has been 
measured at 0° and at 25° by the conductivity method. The 
following represent the unimolecular velocity-coefficients which have 
been obtained for the several anhydrides, the non-bracketed figures 
giving the value of 0°4343% for 0°, and the figures in brackets the 
value for 25°: acetic anhydride, (0°0713); propionic anhydride, 
0°00700, (0°0372); m-butyric anhydride, 0°00471, (0°0243); iso- 
butyric anhydride, 0°00454, (0°0227); acetic propionic anhydride, 
(0°0522). Since previous observations have shown that the velocity 
of hydration is determined by the magnitude of the ionisation 
coefficient of the acid, the authors seek to eliminate this influence 
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by dividing the hydration-coefficients by the corresponding ionisa- 
tion-coefficients. The numbers obtained in this way are found to 
diminish as the aliphatic series is ascended, whilst the equality of 
the numbers for n- and iso-butyric acids shows that the branching 
of the carbon chain has no measurable influence on the rate of 
hydration. 

In the case of tsovaleric anhydride, the rate of hydration does 
not fit in with the unimolecular formula. The actual behaviour 
can be explained if it is assumed that the reaction occurs in two 
stages, in the first of which a hydrate is formed by addition of 
water, this hydrate being split up into two molecules of acid in the 
second stage. Whereas the first stage is relatively very rapid in 
the case of the lower anhydrides, this does not hold for isovaleric 
anhydride, and the values obtained for the unimolecular velocity- 
coefficient decrease as the hydration proceeds. H. M. D. 


Union of Hydrogen with Acetylenic y-Glycols in Presence 
of Palladium or Platinum. Y. 8S. Zaukinp (J. Russ. Phys. Chem. 
Soc., 1913, 45, 1875—1895).—Previous investigations on the partial 
hydrogenation of compounds with an acetylenic linking have 
usually been limited to interruption of the reaction when the 
amount of hydrogen absorbed has reached that calculated for the 
conversion of the triple into a double linking. Arrest of the re- 
action at this stage is, however, only possible if the conditions are 
such that the velocity of combination of hydrogen at the triple 
bond is considerably greater than at the double bond. If the 
reverse is the case, a mixture of saturated and acetylenic com- 
pounds is obtained, whilst if the two velocities are more or less of 
equal magnitude, a mixture of saturated, ethylenic and acetylenic 
compounds is naturally formed. 

It is hence of interest to study the velocities of such reactions 
under different conditions, for instance, in presence of different 
catalysts, and this the author has done for y-glycols of the acetylene 
series, making use of platinum black, prepared according to 
Willstatter and Hatt’s method (A., 1912, i, 545), and of colloidal 
palladium, made in the manner indicated by Paal and Amberger 
(A., 1905, ii, 397). 

With the latter of these catalysts, hydrogenation of Be-dimethyl- 
Ay-hexinene-Se-diol (compare Iocitsch, this vol., i, 405) proceeds 
with extreme slowness after two atoms of hydrogen have been com- 
bined. When platinum black is used, however, the hydrogenation 
not only proceeds as far as the conversion of the triple linking into 
a simple one, but also leads to reduction of the hydroxyl groups. 
For each of these cases calculations have been made of the velocity 
constants of the conversion of the triple into the double linking, 
k,, and of those of complete hydrogenation, K. With palladium 
k, remains virtually constant, whereas K rapidly diminishes, so 
that almost all of the hydrogen first reacts with the acetylenic 
glycol, the ethylenic glycol thus formed subsequently undergoing 
but slow reduction. With platinum, /, exhibits a marked increase, 
whilst K remains constant until near the end of the experiment, 
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where it shows a slight increase, which is probably caused by the 
reduction of the hydroxyl groups; here, then, the hydrogenation 
of triple and double linkings proceeds with approximately the 
same velocity. 

These results show that if a saturated glycol is desired, hydro- 
genation should be effected in presence of platinum black, whereas 
when an ethylenic glycol is required, colloidal palladium should 
be employed. In either case, it is necessary to measure the 
quantity of hydrogen absorbed and to stop the reaction at the 
proper time, but there is no necessity to hasten the removal of 
the hydrogen from the vessel in which the reaction is taking place. 

In the above case, the individuality of the Se-dimethylhexane- 
Be-diol and the fe-dimethyl-Ay-hexene-Be-diol obtained was 
established. 

Preliminary experiments have also been similarly made on the 
hydrogenation of Ay-hexinene-Be-diol (compare Iocitsch, this vol., i, 
375). The results obtained are analogous to those given by the 
dimethyl glycol, the hydrogenation, as shown by the values of k, and 
K, varying markedly according as platinum black or colloidal 
palladium is present. With the former catalyst, reduction of the 
hydroxyl groups proceeds more energetically than with fe-dimethy]l- 
Ay-hexinene-Be-diol. 

Further investigations are in progress. a. HF. P. 


Union of Hydrogen with ad-Diphenyl-Ay-butinene-ad-diol. Y. 8. 
Zatkind and E. D. IsaKxovirscn (/. Russ. Phys. Chem. Soc., 1913, 45, 
1896—1903).—Experiments similar to those previously described 
(see preceding abstract) have been made with ad-diphenyl-A®- 
butinene-ad-diol, OH*CHPh-C:C-CHPh-OH (compare I[ocitsch, this 
vol., i, 404). The curves representing the course of the hydro- 
genation in presence of platinum black or colloidal palladium, and 
also the values of k, and K, are closely analogous to those obtained 
with Be-dimethyl-A y-hexinene-Be-diol. 

ad-Diphenylbutane-ad-diol, OH*CHPh*CH,°CH,*CHPh-OH, the 
product obtained when platinum black is used, forms crystals, 
m. p. 113—113°5°. Like its diacetyl derivative, Cy>H..O,, m. p. 
99—99°5°, it has the normal molecular weight in boiling ether. 

ad-Diphenyl-A*-butene-ad-diol, OH-CHPh-CH:CH-CHPh:-OH, 
obtained when colloidal palladium is used, forms acicular crystals, 
m. p. 150—152°, and decolorises bromine water and dilute per- 
manganate solution; it exhibits normal ebullioscopic behaviour in 
acetone. a. a 2 


Demonstration of the Velocity of Chemical Reaction by 
means of the Galvanometer. M. Centnerszwer (Chem. Zenir., 1914, 
i, 330; from Zettsch. physkal.-chem. Unterr., 1913, 26, 344—349),— 
The velocity of the reaction between methyl sulphate and methyl 
alcohol (compare Kremann, A., 1907, ii, 157) has been calculated 
on the assumption that the conductivity of the mixture is approxi- 
mately proportional to the concentration of the methyl hydrogen 
sulphate. The mean values for the constant obtained in two 
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experiments at 25° were 0°00154 and 0°00141. In the original it 
is described how the reaction may be used to demonstrate the laws 
of the velocity of reactions. In one experiment it may be shown 
by galvanometer deflections that the velocity decreases with time, 
and, in a parallel experiment, that it is proportional to initial con- 
centration, and that a rise of 20° increases the speed about five 
times. The influence of catalysts cannot be demonstrated, for the 
reaction is indifferent towards water, acids, alkalis, or platinum. 


J. C. W. 


Determination of the Velocity of Reactions in Solution 
from the Change in Density. Ernest ANDERSON and J. L. HoLDEN 
(J. Physical Chem., 1914, 18, 152—156).—It is shown that the 
inversion of sucrose can be followed by measuring the density of 
the solution after measured intervals of time. Data are given for 
experiments in which hydrochloric, sulphuric, and oxalic acids were 
employed as catalysts. The values obtained for the velocity 
coefficient are in good agreement. H. M. D. 


Chemical Kinetics. I. The Influence of Synchronous 
Changes in Concentration on the Course of a Unimolecular 
Reaction. Juiius Hirniak (Chem. Zentr., 1914, i, 3—5; from 
Okrain. Sevéenko-Ges. Wiss. Lemberg, 1911, 1—101).—Formule have 
been deduced which represent the course of unimolecular reactions, 
in which the concentration of the reacting substance increases as a 
function of the time. The equations for concurrent and con- 
secutive reactions of the first and second order are also discussed, 
and reference made to periodic chemical changes (compare A., 
1911, ii, 196). 

In the experimental portion of the paper the author gives the 
results of measurements of the velocity of reaction of ethyl iodide 
with heterocyclic bases, and of the temperature-coefficients of these 
reaction velocities. 

The temperature-coefficient of the reaction between dimethy]l- 
aniline and ethyl iodide in dimethylaniline solution is less than 
in methyl alcohol solution. Since the reaction proceeds according 
to the unimolecular formula in the former case, and according to 
the bimolecular formula in the latter, it is suggested that this is 
an exception to Halban’s rule, according to which unimolecular 
reactions have a higher temperature-coefficient than reactions of 
the second and third order. 

From experiments with p-toluidine, pyridine, a-picoline, quino- 
line, collidine, and a-naphthaquinoline, it is found that the tempera- 
ture-coefficient increases as the reaction velocity diminishes. The 
data obtained for isoquinoline, B-naphthaquinoline, and 2-methy]l- 
quinoline indicate that the speed of the reaction falls as the 
nitrogen becomes more enclosed by other groups of atoms. At the 
same time the temperature-coefficient increases, as is shown by the 
data obtained for the members of the three following groups: 
(1) dimethyl-ptoluidine, dimethyl-o-toluidine; (2) pyridine, 
a-picoline, collidine; (3) isoquinoline, quinoline, a-naphthaquino- 
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line, 2-methylquinoline. In the case of the two pairs of bases 
(1) pyridine and isoquinoline, (2) quinoline and f-naphthaquino- 
line, where the nitrogen is subjected to the same steric influence, 
the temperature-coefficients are equal. An explanation of the 
steric influence is put forward. H. M. D. 


Reactions with Halogen Substituted Acids. Action of 
Aqueous Sodium Hydroxide on Bromomalonic Acid and on 
Alkylbromomalonic Acids. E. Hést Mansen (Zeitsch. physikal. 
Chem., 1914, 86, 538—544).— Velocity reactions have been carried 
out with sodium hydroxide solution and solutions of bromomalonic 
acid, bromobenzylmalonic acid, bromoethylmalonic acid, and 
bromoisopropylmalonic acid. In every case the reaction is 
unimolecular, which indicates that the hydrolysis is brought about 
by undissociated water molecules, and that the sodium hydroxide 
only serves to combine with the liberated hydrogen bromide. The 
relative velocities of hydrolysis of the four acids are bromoisopropy]l- 
malonic acid, 4165; ethyl bromomalonic acid, 555; bromobenzyl- 
malonic acid, 307; and bromomalonic acid, 1. The influence of 
the substituting alkyl group on the velocity is of the same nature 
as that found by Senter for the action of silver nitrate on bromine- 
substituted fatty acids (T., 1910, 97, 346). J. F. 8. 


Catalytic Influence of Kaolin on the Combination of Hy- 
drogen and Oxygen. Jacques Joannis (Compt. rend., 1914, 158, 
501—504).—Kaolin has a marked catalytic influence on the com- 
bination of hydrogen and oxygen at temperatures when there is 
no combination under the influence of the glass vessel alone. The 
effect was noticeable at 230°, and up to 280° was proportional to 
the time of contact of the gases with the kaolin. The temperature 
to which the kaolin had been previously heated had a decided 
influence on its activity, this diminishing as the temperature of 
preliminary heating increased. This effect was also noticeable after 
a short time in the results obtained in the cases where the kaolin 
was kept at 300° or over without the preliminary heating, the rate 
of combination slowly diminishing as the experiment a 

. G. 


Catalysis of the Addition of Halogens. L. Bruner and J. 
Fiscuuer (Zeitsch. Elektrochem., 1914, 20, 84—88).—The author has 
investigated the catalytic action of halogen carriers on the addition 
of chlorine and bromine to unsaturated compounds. The experi- 
ments are carried out with acetylene dichloride and ethyl cinnamate 
in carbon tetrachloride and nitrobenzene solutions. It is shown 
that acetylene dichloride does not combine with bromine in either 
carbon tetrachloride or nitrobenzene solutions when the halogen is 
present in 1/20 molecular quantity, and that the catalysts, iodine, 
stannic bromide, and ferric bromide are inactive when in carbon 
tetrachloride solution, but antimony tribromide is markedly active. 
On the other hand, antimony tribromide has no action in nitro- 
benzene solution. There is no addition of chlorine either when 
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alone or in the presence of iodine chloride in these solutions. The 
catalysis is not strictly proportional to the concentration of the 
catalyst. The addition of chlorine and bromine to ethyl cinnamate 
is strongly catalysed by the addition of iodine, and here also the 
velocity of the reaction is not strictly proportional to the concen- 
tration of the catalyst. Antimony tribromide is a good catalyst 
for the addition of bromine to ethyl cinnamate in carbon tetra- 
chloride solution, and the reaction is shown to be apparently 
simpler than a first-order reaction. J. F. 


A New Gas-Generating Apparatus. Max Braun (Chem. Zeit., 
1914, 38, 320)—An apparatus of the Débereiner-Mohr type is 
described and figured. L. DE K. 


Lecture Experiment on the Chlorination of Iron. 0. 
Oumann (Chem. Zentr., 1914, i, 331; from Zeitsch. phys.-chem. Unterr., 
1913, 26, 365—366).—A tuft of steel wool will ignite in chlorine 
if sprinkled with powdered antimony. J. C. W. 


Inorganic Chemistry. 


Compressibility of Ice. THroporrt W. Ricnarps and CLARENCE 
L. Speyers (J. Amer. Chem. Soc., 1914, 36, 491—494).—Determina- 
tions of the compressibility of ice have been made by means of the 
piezometer described previously (A., 1912, ii, 896), dilute alcohol 
being used above the mercury instead of water. It has been found 
that the compressibility between 100 and 500 megabars is 0°0000120 
at —7°03°, or about one-fourth of the compressibility of water at 
neighbouring temperatures, and that it does not decrease greatly 
with increasing pressure. This is probably the first direct deter- 
mination which has been made of this constant, but Bridgman 
(A., 1913, ii, 39), by indirect calculation, has obtained the value 
0000036 for the compressibility of common ice at 0°. The dis- 
crepancy between the observed and calculated values is probably 
partly due to the temperature-coefficient of the compressibility of 
ice being abnormally high. E. G. 


The Decomposition of Chlorine Water by Light. JarosLav 
MixBaver (Zeitsch. physikal. Chem., 1914, 86, 564—566).—Ten c.c. 
of chlorine water of known concentration were placed into each of 
a series of test-tubes, and to these tubes 0°001 gram of a number 
of substances was added as catalyst. The catalysts include iodine, 
bromine, sulphuric acid, selenic acid, arsenic acid, boric acid, the 
chlorides of lithium, sodium, potassium, copper, rubidium, silver, 
cesium, gold, glucinium, magnesium, calcium, zinc, strontium, 
cadmium, barium, mercury, aluminium, thallium, carbon, tin, 
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cerium, lead, vanadium, antimony, bismuth, chromium, manganese, 
iron, nickel, cobalt, platinum and palladium, sodium tungstate, 
sodium molybdate, and uranyl sulphate. The tubes were then ex- 
posed to light, and the change in the chlorine concentration deter- 
mined. It is shown that, with the exception of bromine, none of 
these substances shows a positive catalytic effect; in most cases a 
negative catalysis is observed. Chlorine and bromine are shown 
mutually to catalyse the reactions Br,+H,O=2HBr+0, 
Cl,+H,O=2HC1+0. Iodine has no accelerating effect on either 
reaction, but rather a retarding effect, which is probably due to the 
formation of relatively stable 1odine compounds. J. F.S. 


Ozonisation of Air. L. Scuwarz and G, Mincumeyer (Chem. 
Zentr., 1914, i, 56; from Zeitsch. Hyg. Infekt. Krankh., 1913, 75, 
81—100).—In continuation of their previous investigations (A., 
1913, ii, 73), the authors have examined the action of ozone on a 
number of substances which might occur as impurities in air. 

Under the experimental conditions adopted, hydrogen sulphide is 
more or less rapidly oxidised by ozone, according to the activity of 
the latter. Ammonia is not affected, whilst carbon monoxide does 
not react within twenty-four hours. Sulphur dioxide is only partly 
acted on. Mercaptan is rapidly oxidised by a large excess of 
ozone ; scatole and indole are similarly decomposed, yielding pro- 
ducts of pleasant, ester-like odour. 

For the detection of ozone, the authors recommend neutral 


potassium iodide, or the alkaline solution prepared according to 
Lechner (A., 1911, ii, 822), which is acidified immediately previous 
to titration; the latter should be performed as rapidly as possible. 
In using chemically prepared ozone, or that obtained from air, the 


possible presence of oxides of nitrogen must be taken into account. 
H. W. 


The Action of Ozone on Inorganic Sulphur Compounds. 
E. H. Riesenretp and Tu. F. Earpius (Zeitsch. anorg. Chem., 1914, 
85, 217—-246).—Ozone may react in one of two ways. One atom 
of oxygen may be given up to the reducing agent, the remaining 
two forming gaseous oxygen, or the whole molecule may be added 
to form an ozonide. More complicated ratios are probably due to 
combinations of these two reactions. Solutions of inorganic 
sulphur compounds have now been treated with ozonised oxygen. 

The order of oxidation is found to be: 

Sulphide-thiosulphate<"Y posnlpants-satp hite~,_ 
polythionates 
—dithionate—sulphate. 

Sodium sulphide and polysulphide are directly oxidised by ozone 
to sulphite, some thiosulphate and a little hyposulphite being also 
formed. Sodium hydrogen sulphide evolves free hydrogen sulphide, 
and the sodium sulphide is oxidised as before. 

Neutral solutions of thiosulphates form chiefly sulphate and 
dithionate, whilst in alkaline solution oxygen is evolved, and only 
two atoms of the ozone molecule are active. A neutral solution 
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of a sulphite reacts similarly, whilst sodium hydrogen sulphite is 
oxidised to sulphate and a little dithionate without liberation of 
oxygen. The results suggest that ozonides are first produced by 
simple addition, and then undergo decomposition. C. H. D. 


Hydrofluoric Acid and Fluorosulphonic Acid. Orro Rurr 
and Hans Jutiuvs Braun (Ber., 1914, 47, 646—656).—The reaction 
between fluorspar and sulphuric acid has been investigated in order 
to determine the effect of varying conditions on the results obtained. 
In the preparation of hydrofluoric acid from these reagents, it is 
best to use 90% sulphuric acid. When 97—100% sulphuric acid is 
used, a yield of 60% of hydrofluoric acid is obtained; this acid is 
of 95—96% strength, but is never anhydrous. The distillation 
residues contain, not only calcium sulphate and unchanged calcium 
fluoride, but also some calcium fluorosulphonate. 

When sulphuric acid containing a high percentage (50—60%) 
of sulphur trioxide is used, the product no longer contains hydro- 
fluoric acid, but consists only of fluorosulphonic acid, the reaction 
taking place according to the equation 

CaF, + H,SO, + 2SO,=CaSO, + 2F-SO,-OH. 
With sulphuric acid containing 60% of the anhydride, a practically 
quantitative yield of fluorosulphonic acid is obtained. 

Full details are given for the best methods of preparing aqueous 
and 95% hydrofluoric acid, and fluorosulphonic acid. T. S. P. 


Fluorosulphonic Acid. Orto Rurr (Ber., 1914, 47, 656—660),— 
Sodium fluorosulphonate (compare Traube, A., 1913, ii, 947) is 
readily obtained by heating fluorosulphonic acid (50 grams) and 
sodium chloride (92°2 grams) in a platinum retort under reflux 
at 230° for half an hour. Extraction of the resulting product with 
boiling absolute alcohol gives a solution of sodium fluorosulphonate, 
from which the salt separates on cooling in the form of iridescent 
plates or needles. 

Thorpe and Kirman (T., 1892, 61, 924) claim to have prepared 
sulphuryl fluoride by boiling fluorosulphonic acid, reaction taking 
place according to the equation 2F-SO,,OH=SO,F,+H,SO,. 
The author cannot confirm this observation, finding, on the con- 
trary, that fluorosulphonic acid is stable even at 900°. On boiling 
with sulphur, however, reaction takes place according to the 
equation 2F-SO,-OH + S=3S0, + 2HF. 

Dumas and others claim to have obtained a chromium fluoride, 
either CrO,F, or CrF,, by heating a mixture of potassium 
dichromate, calcium fluoride, and sulphuric acid. Repetition of 
their experiments gave a very small yield of a red product, gaseous 
at room temperatures; a better yield was obtained when fluoro- 
sulphonic acid was used instead of calcium fluoride and sulphuric 
acid, and a mixture of potassium dichromate and chromium trioxide 
instead of potassium dichromate. The product, however, was not 
of a definite composition, and all results published hitherto as to 
the composition of the red gas are untrustworthy. 

On warming a mixture of potassium permanganate and fluoro- 


18—2 


ii. 264 ABSTRACTS OF CHEMICAL PAPERS. 


sulphonic acid, a beautiful violet vapour is evolved, which decom- 
poses on contact with the air. T. 8. P. 


The Reaction Products of Sulphur Dioxide and Ammonia. 
Masataka Ocawa and Sainicut Aoyama (Sci. Reports Téhoku Imp. 
Univ., 1913, 2, 121—129).—The results of Ephraim and Piotrowski 
(A., 1911, ii, 274) not being in agreement with those obtained by 
Ogawa and Divers (T., 1900, 77, 327), the authors have further 
investigated the reaction between sulphur dioxide and ammonia. 
All the reactions were carried out in ethereal solution. 

When sulphur dioxide is in excess, the compound formed is 
amidosulphinic acid, NH,*SO,H (compare Schumann, A., 1900, 
ii, 271), a pale, yellow-coloured compound; when ammonia is in 
excess, the ammonium salt, NH,*SO,NH,, of this acid is formed as 
a white substance. The authors do not agree with Ephraim and 
Piotrowski that the orange or red-coloured substance produced by 
the action of heat on these substances cannot be a decomposition 
product. 

Further investigation of the compound N,H,,S,0,9, described by 
Divers and Ogawa (T., 1901, 79, 1102), showed that it does not 
exist. The substance obtained was really impure ammonium 
trithionate. T. 8. P. 


Colloidal Selenium. A. GuTsrer and R. Emstanper (Ber., 1914, 
47, 466—467).—The authors have used (compare Emslander, 
Diss., May 9th, 1913) the same method as that described by 
Meyer (A., 1913, ii, 1048) for age | colloidal selenium, not only 
for making hydrosols, but also alcohol-sols of selenium. The 
method is not new, since Ephraim and Piotrowski (A., 1911, ii, 
275) have used it for making colloidal solutions of sulphur, 
phosphorus, and arsenic. T. 8. P. 


An Explosive Luminous Phenomenon in Rarefied Nitrogen. 
J. pE Kowatski (Compt. rend., 1914, 158, 625—627).—The author 
has confirmed Strutt’s observations on the transformation of 
nitrogen into an active form, and its appearance in this form 
(compare A., 1911, ii, 482, 678; 1912, ii, 153, 214, 447, 935), and 
has, in addition, observed a highly luminous phenomenon. Strutt’s 
phenomenon was observed after interruption of the current, using 
a relatively weak electric field. If a very intense electric field is 
employed, almost immediately after the interruption of the current 
several small, luminous explosions are observed in the gas. The 
illumination of the gas in this phase is much more intense than 
during that of the phosphorescence of the nitrogen, and the gas is 
coloured an intense bluish-violet. Its spectrum is composed of the 
principal lines of mercury. W. G. 


The Oxidation of Nitrogen in the Electric Discharge. II. 
The Activation of Nitrogen and Oxygen in the Direct Current 
Are. A. Kornicand E. Exép (Ber., 1914, 4'7, 516—522. Compare 
A., 1913, ii, 1049)——The authors point out that the after-glow 
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observed in Strutt’s experiments and their own with active nitrogen 
does not prove the existence of active nitrogen, but is only an 
accompanying phenomenon (compare Tiede and Domcke, this vol., 
ii, 122). The formation of active nitrogen is proved by the reaction 
products resulting from the action of the nitrogen on other sub- 
stances at room temperature, which reaction products in certain 
cases, for example, hydrogen cyanide and nitrides, cannot be ex- 
plained by the presence of oxygen in the gas. 

The objection might be raised that the gas submitted to the 
action of the so-called active nitrogen may have possibly been 
drawn into the zone of electric discharge, the resulting products 
being really due to actions taking place in that zone. To meet 
this objection, the authors have investigated the action of a direct- 
current arc on nitrogen, the electrode near to the pump being 
earthed; the apparatus was also so designed that the admixed 
gases could not possibly diffuse back to the arc, so that neither 
mixture of the gases in the discharge zone, nor a subsidiary dis- 
charge through them, could take place. 

Purified nitrogen at 15 mm. pressure, when passed through the 
are, emitted a bright, orange-yellow light; there was a very marked 
after-glow, which persisted the longer the lower the pressure. The 
optimum brightness of the after-glow was obtained between 2 and 
8 mm. pressure. 

The following effects were observed when various gases were 
mixed with the glowing nitrogen: nitrogen, hydrogen, water 
vapour, and oxygen merely acted as diluents; ozonised oxygen 
appeared to diminish the glow somewhat; with none of these gases 
could any reaction product be detected. Methane had no action, 
but ethylene and acetylene reacted vigorously; the after-glow dis- 
appeared, and where the two gases met a lilac flame, showing the 
cyanogen spectrum, was formed; hydrogen — was also found 
among the products of reaction in a quantity corresponding with 
that found by Strutt in his experiments with the spark discharge. 
Pentane gave ammonia, amylene, and traces of hydrogen cyanide. 
Nitric oxide reacted, as described by Strutt; nitrogen peroxide also 
destroyed the glow immediately. 

The fact that oxygen and ozone are passive towards active 
nitrogen appears not to be in accordance with the fact that nitrogen 
and oxygen react under the influence of the electric discharge, and 
to an extent which is greater than can be accounted for by 
assuming that the action is merely a thermal one (compare Haber, 
Koenig and Platou, A., 1910, ii, 1057). The authors now find 
that when pure, dry, ozone-free oxygen is treated in the same 
apparatus as that used for nitrogen, it gives a weak, bluish-green 
after-glow, which is not so persistent as that of nitrogen. If this 
glowing oxygen is mixed with glowing nitrogen from another 
apparatus, the glows are immediately extinguished, and oxides of 
nitrogen are formed in quantity. If the arc is extinguished in 
either apparatus, there is no further formation of nitric oxide. 
From these experiments the authors draw the conclusion that an 
active modification of oxygen is formed, which is different from 
ozone, and capable of existing for a short time only. T. 8. P. 
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The After-Glow of Nitrogen. A. Kognie and E. Exép (Ber., 
1914, 47, 523—529).—Using nitrogen which has been purified 
from oxygen by the action of copper and potassium vapour, 
followed by low cooling and filtration from the last traces of 
oxygen, the authors have been able, in their apparatus (A., 1913, 
ii, 316), to observe a strong after-glow at pressures from 1—20 mm. 
of mercury. The nitrogen was so pure that the third group of 
the nitrogen band spectrum in the short ultra-violet had practically 
disappeared, this being the most delicate test there is for the 
presence of traces of oxygen or nitric oxide in nitrogen. 

The active nitrogen so produced reacts with potassium or 
mercury, forming nitrides. If mercury vapour is mixed with the 
nitrogen before it is activated, the yellow after-glow (Strutt pheno- 
menon) does not occur; the gas either does not glow at all, or only 
gives an after-glow in mercury light. That the vapours of alkali 
metals act in the same way has been previously shown by 
Mosengeil (A., 1906, ii, 714). It seemed therefore probable that 
the results obtained by Tiede and Domcke (this vol., ii., 122) were 
due to mercury vapour or vapours of potassium or barium (from 
decomposition of the potassium or barium azide used to furnish the 
nitrogen) present in their apparatus. Repetition of their experi- 
ments showed that this was the case. When the tube was exhausted 
with the mercury pump, the spark discharge showed the lines of 
the mercury spectrum, but there was no after-glow of the nitrogen ; 
the mercury pump was then disconnected, and the mercury vapour 
in the apparatus condensed in a side-tube by means of liquid air; 
a weak after-glow was then obtained. If nitrogen was then evolved 
by heating potassium, barium, or calcium azoimide, the after-glow 
disappeared, but, at the same time, the spark discharge gave the 
spectral lines of the metal of the azoimide. Addition of oxygen 
again gave the after-glow, owing to the removal of the metal 
vapours by their oxidation; mercury vapours were similarly re- 
moved, with the formation of mercuric oxide. 

The after-glow is brightest, and lasts longest, when mercury 
vapour is completely excluded, and is obtained with azoimide 
nitrogen when the metal vapour in the latter has been deposited 
either as nitride or oxide. The precautions taken by Tiede and 
Domcke for preventing the diffusion of metal vapours into their 
apparatus were insufficient. Also, the after-glow is seen the better 
the larger the apparatus, and it depends considerably on the gas- 
pressure and on the kind and strength of the discharge. 

The results described by Tiede and Domcke in their last com- 
munication (this vol., ii, 196) can all be explained by the presence 
of mercury vapour in the apparatus. zo & 3 


Hydrazine and its Inorganic Derivatives. II. The Mono- 
tropy of Hydrazine Nitrate. Frirz Sommer (Zeitsch. anorg. Chem., 
1914, 86, 71—87. Compare A., 1913, ii, 952)——A comparison 
between ammonium nitrate and hydrazine nitrate, N,H,,HNOs, 
has been made. The latter salt, which melts at 70°, may be heated 
to nearly 300° without decomposition. It is conveniently pre- 
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pared from hydrazine disulphate and barium nitrate, adding sodium 
carbonate to remove free nitric acid, and separating the sodium 
and hydrazine nitrates by crystallisation, fusion at 70°, and 
crystallisation from methyl alcohol. It is necessary to fuse for 
some time in a vacuum to remove the last traces of alcohol. 

The m. p. is 70°71° (corr.). A transformation is not found by 
the thermal method, or by dilatometric measurements, and the 
curve of solubility in water is continuous from 10° to the melting 
point. By careful cooling from 100°, a labile modification is 
obtained at 62°, differing from the stable crystals, but this always 
changes into the stable modification before 40° is reached. The 
labile crystals have m. p. 61°8° (corr.). C. H. D. 


The Forms of Phosphorus. I. The Changes of Phosphorus 
Vapour in a Luminous Discharge. V. Kon.scnitrer and 
A. Frumkin (Zeitsch. Elektrochem., 1914, 20, 110—123).—The authors 
have investigated the action of a luminous discharge on yellow 
phosphorus. The yellow phosphorus was placed in a small side- 
tube, attached fo a 100 c.c. vacuum-tube fitted with aluminium 
electrodes. A current of 3 x 10-4 amperes was used in the experi- 
ments; the voltage applied was at the commencement of each ex- 
periment 800 volts, but it had to be raised to about 5000 to main- 
tain the current, owing to deposition of phosphorus on the elec- 
trodes. Experiments were also carried out in hydrogen, helium, 
argon, and nitrogen at pressures of 0°5 mm. In the experiments 
the phosphorus vapour is changed, and deposited in a finely dis- 
persed condition on the walls of the vessel. The dispersity of the 
layers is also shown by the fact that the appearance and the other 
properties of the layers are changed in the presence of indifferent 
gases. The influence of the indifferent gases is shown in a loosen- 
ing of the deposit, more so in the case of argon than in that of 
helium. On examination of the deposit after removal from the 
discharge-tube, it is seen that argon and phosphorus vapour are 
both simultaneously adsorbed, which points to the high dispersity 
of the deposit. Hydrogen and nitrogen react with phosphorus 
vapour in the discharge in the sense that solid compounds are 
formed. These solid products are deposited on the walls along 
with the changed phosphorus, without giving the deposit a non- 
homogeneous appearance under the microscope, when the pressure 
of the gas at the formation is low. If, however, the pressure is 
raised, then the deposit can be seen to be a mixture of several 
substances. On heating, the homogeneous deposit passes over into 
the ordinary red phosphorus, and all its peculiarities, such as 
colour, vanish. The author is of the opinion that the layer at first 
deposited is identical with the product obtained by suddenly cool- 
ing superheated phosphorus vapour, and therefore consists of finely 
divided Hittorf’s phosphorus. On heating, this sinters and passes 
into the ordinary form of red phosphorus, and has the appearance 
of a homogeneous, dried tin oxide gel. J. F. S. 


The Constitution of the Carbon Molecule. Hans Meyer 
(Monatsh., 1914, 35, 163—170).—The author discusses the various 
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suggestions hitherto made as to the structure of the carbon mole 
cule. He regards each of the forms of carbon as an aggregation 
of particles of various sizes, so that in the absence of any uniformity 
the question of the structure of the carbon molecule loses con- 
siderably in importance. 

Diamond resisted oxidation by wet processes, but graphite on 
oxidation failed to give any mellitic acid as a direct product of 
the oxidation, although it could be obtained by the oxidation of 
the primarily produced graphitic acid. Experiments on the oxida- 
tion of amorphous carbon gave widely differing quantities of mellitic 
acid, ranging from 0 to 40%; the yield varied with the origin of 
the charcoal and with the temperature at which it had been pro- 
duced. Coal gave very little mellitic acid. D. F. T. 


The Solubility of the Cubic and Octahedral Faces of Rock 
Salt. M. Le Brane and G. von Etissarov (Chem. Zentr., 1914, i, 
609—610 ; from Ber. K. Sachs. Ges. Wiss., 1913, 65, 199—209).—The 
authors have revised Ritzel’s results (A., 1911, ii, 488). They have 
taken large crystals of salt and coated all but the required faces 
with picein, and then suspended them in strongly agitated, almost 
saturated, solutions of salt. In general, the loss of weight was 
greater when the octahedral faces were exposed, but the difference 
was small, and it is not proved that the different speeds of solu- 
tion are really due to different solubilities. The velocity of growth 
in a supersaturated solution showed no difference. J.C. W. 


Another Form of the Ammonia-Soda Process. P. P. 
Fepottey and J. Kotrtunov (Zeitsch. anorg. Chem., 1914, 85, 
247—260. Compare Fedotéev, A., 1904, ii, 730).—The reaction 
NaNO, + NH, +CO,+ H,O=NaHCO,+NH,NO, has been proposed 
for use in a modified ammonia-soda process. The nitrogen of the 
nitrate is recovered as calcium nitrate. An apparatus is described 
in which the experiments at 30° may be conducted without loss of 
carbon dioxide. Within the range 0—30°, the salt-pair NaHCO,, 
NH,NO,, is stable, and there are therefore two series of solutions 
saturated in respect to three salts. The practical conditions for 
the precipitation of sodium hydrogen carbonate are almost exactly 
the same as in the ordinary ammonia-soda process, but the pre- 
cipitation is even more complete. By evaporation and further 
addition of sodium nitrate, it is possible to precipitate the whole 
of the sodium as sodium hydrogen carbonate, and to obtain 87°56% 
of the ammonia as nitrate, the remainder being distilled. Other- 
wise, by recovering all the ammonia by distillation, a product may 
be obtained containing 79°42% Ca(NO,). and 20°58% YK 

. H. D. 


Silver Fluoride and Subfluoride. II. P. Sacns and L. 
Vanino (Zettsch. anal. Chem. 1914, 53, 154—160).—Contrary to 
Wéohler’s conclusions (A., 1912, ii, 1169), the authors uphold their 
previous view (A., 1911, ii, 884) that the supposed subfluoride is 
merely a mixture of silver, silver fluoride, and silver oxide. 
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In addition to the hydrated silver fluorides with H,O and 
2H,0, the authors have now also obtained crystals containing 
4H,.0 by cooling, in a platinum dish placed in ice, a concentrated 
aqueous solution of silver fluoride prepared according to Moissan 
from dry silver carbonate and hydrofluoric acid. This compound 
melts at the ordinary temperature, and when placed in a vacuum 
desiccator the dihydrated salt is deposited. 

Anhydrous silver fluoride cannot be prepared in a pure con- 
dition by evaporating the aqueous solutions. L. ve K. 


Reaction between Sulphur and Calcium Hydroxide in 
Aqueous Solution. Herman V. Tartar (J. Amer. Chem. Soc., 
1914, 36, 495—498)—Experiments on the reaction between 
sulphur and calcium hydroxide in hot aqueous solution have shown 
that the primary reaction takes place in accordance with the 
equation 3Ca(OH), + 10S =2CaS,+CaS,0,+3H,O. This reaction is 
analogous to that which occurs with potassium hydroxide and 
sulphur (A., 1913, ii, 1054), except that in the latter case the 
trisulphide, K,S3, is formed instead of the tetrasulphide. When 
an excess of sulphur is used, a secondary reaction takes place, in 
which the tetrasulphide is converted into the pentasulphide, CaS,. 

E. G. 


Fusion Experiments with Calcium and Magnesium Sili- 
cates. Vera Scnumorr DELEANO (Zeitsch. anorg. Chem., 1914, 84, 
401—430).—Mixtures corresponding with the composition of 
mixtures of bronzite (MgSi0,+10% FeSiO,) and _ anorthite 
(CaAl,Si,0,) have been examined. It is necessary to melt the 
components together, to grind to a fine powder after solidification, 
and to re-melt, in order to ensure homogeneity. The optical pyro- 
meter method and the heating microscope method give slightly 
different values for the melting point, but the two curves are 
sensibly parallel. There is a eutectic point at 30 mol. % of 
anorthite. Bronzite then behaves towards anorthite like diopside. 

Forsterite, Mg,SiO,, melts at about 1600°, and with 
a-wollastonite gives an apparent eutectic at 1300°; but the system 
is really a quaternary one, as periclase and some enstatite are 
formed. 

Mixtures of forsterite with lime olivine, Ca,SiO,, give a eutectic 
at 80% Mg.SiO,, but this represents a complex mixture. Mixtures 
rich in calcium orthosilicate disintegrate on cooling. Enstatite is 
sometimes formed. Monticellite, CaMgSiO,, is not obtained, and 
the voleanic products which contain this mineral must have con- 
tained mineralisers. 

The disintegration of calcium orthosilicate also takes place in 
presence of enstatite up to 50%. <A simple eutectic is formed. A 
mixture of 30 mol. % of forsterite and 70% enstatite is also a 
eutectic. Natural olivine, free from iron, melts above 1550°. 

The results are collected in a triangular diagram, with lime, 
magnesia, and silica as components. C. H. D. 
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The Preparation of Eye-preserving Glass for Spectacles. 
Sirk Witiram Crookes (Phil. Trans., 1914, [4], 214, 1—25).—The 
primary object of the author’s investigations was to find a glass 
that will cut off as much as possible of the heat radiation; the 
research was extended, however, to find glasses which are opaque 
to the ultra-violet; the transparency of the glasses was also a 
desideratum. Taking each of the desiderata by itself, the author 
has succeeded in preparing glasses which cut off more than 90% 
of the heat radiation, which are opaque to the invisible ultra-violet 
rays, and are sufficiently free from colour to be scarcely noticeable 
when used as spectacles. It has not been possible, however, to 
combine in one specimen of glass these three desiderata in the 
highest degree; the ideal glass which will transmit all the colours 
of the spectrum, cutting off the invisible rays at each end, has still 
to be discovered. 

The following elements were found likely to give the best results, 
and experiments were made by combining them two, three, and 
four at a time in one glass, so as to enable the advantages of one 
to make up for the shortcomings of another: cerium, chromium, 
cobalt, copper, iron, lead, manganese, neodymium, nickel, 
praseodymium, and uranium. More than 300 different glasses were 
investigated, and the compositions of nineteen are given, which are 
useful from the point of view of one or more of the three desiderata 
given above. 

The physical methods used in testing the glasses are described. 

Zz. 8. P. 


The Binary Systems Zinc-Tin and Zinc-Cadmium, and the 
Ternary System Zinc-Tin-Cadmium. Ruicwarp Lorenz (Zeitsch. 
anorg. Chem., 1914, 85, 435—436).—Reference is made to later 
publications by various authors dealing with these systems since 
1910 (compare Lorenz and Plumbridge, A., 1913, ii, 1056). 

C. H. D. 


Spectrographic Study of Spanish Blendes. ANGEL DEL 
Campo ¥ CerpAn (Anal. Fis. Quim., 1914, 12, 80—96).—Sixty-eight 
specimens of blende were examined. Of these, only 4 were com- 
pletely free of germanium, gallium, and indium; 38 contained 
small proportions; 19 were notably, and 7 relatively, rich in these 
elements. 

The relative frequency is gallium in 60, germanium in 50, and 
indium in 37 specimens. All three elements were found in 29 cases, 
germanium and gallium in 18, gallium and indium in 4, whilst 
germanium and indium only were found in none. Four examples 
showed gallium, three showed germanium, and one showed indium 
only. In twenty-three blendes it appears feasible to extract these 
elements. G. D. L. 


The Cause of the Oxidation of Type Metal. Ricuarp 
Meyer and Srigcrriep Scuuster (Zeitsch. angew. Chem., 1914, 27, 
121—127).—The authors have submitted ten different specimens of 
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type metal to chemical and micrographical examination, in order 
to ascertain the factors which cause the letters of the type to 
undergo, in some cases, considerable oxidation. The specimens 
varied in age up to seventy-five years; some were oxidised and some 
in good condition. 

The results indicate that the oxidisability of the type depends, 
not on its chemical composition, but on the way in which it has 
been cast and on the method used for cleaning and storing it. A 
porous cast facilitates the absorption of moisture, with consequent 
oxidation. Oxidation is also facilitated by storing in a damp place. 
The type should not be cleaned with water or sodium hydroxide, 
but with turpentine oil, petroleum, etc. 

Oxidisability has been ascribed to the presence of arsenic in the 
metal, but both good and bad types were found to contain arsenic, 
which, when present to the extent of a few tenths of a per cent., 
has no influence. Tin may possibly increase the permanency of 
the type, but some specimens which were sixty and seventy-five 
years old were in very good condition, although they were either 
free from or contained very little tin. 7 oo 


The Equilibrium between Lead Chloride and Sodium 
Chloride in Aqueous Solution. (Mme.) N. Demassirux (Compt. 
rend., 1914, 158, 702—703).—A study of the equilibrium between 
lead chloride and sodium chloride in aqueous solution at 13°, 50°, 
and 100° shows that at none of these three temperatures do these 
chlorides form a double salt. The solubility of lead chloride in a 
solution of sodium chloride varies with the concentration of the 
latter in much the same way as its solubility in a solution of 
hydrogen chloride. The results are shown by curves. W. G. 


Alloys of Copper, Nickel, and Aluminium. Lfon GuILLET 
(Compt. rend., 1914, 158, 704—706).—An examination of the 
mechanical properties of alloys of copper, nickel, and aluminium, 
containing 60, 83, or 90% of copper with varying percentages of 
nickel and aluminium. The addition of a very small amount of 
aluminium considerably improves the quality of a copper-nickel 
alloy. The breaking-strain and the hardness increase very rapidly 
with the aluminium content to a maximum, and then decrease, the 
value of the maximum being higher the lower the percentage of 
copper. The maximum corresponds with a lower aluminium con- 
tent the higher the percentage of copper. The structure of the 
alloys is the same as that of binary copper-aluminium alloys with 
the same percentage of aluminium, being either a heterogeneous 
or homogeneous solid solution. Annealing tends to make the solid 
solution uniform, but the process is very slow. Tempering is with- 
out action, except on alloys containing the #-constituent of 
aluminium bronzes. Hammering considerably modifies the 
mechanical properties, excepting the resilience. W. G. 


Place of Mercury in the Periodic System. Prarvuta 
Cuanpra Riy (Chem. News, 1914, 109, 85).—It is pointed out that 


il. 272 ABSTRACTS OF CHEMICAL PAPERS. 


whilst silver and mercury have very slight relationship with gold, 
monad mercury is closely related to silver. It is therefore sug- 
gested that monad mercury should be placed at the bottom of 
group I, and gold in group VIII, immediately after platinum. 
Univalent mercury should be regarded as a distinct metal from 
bivalent mercury. N. H. J. M. 


Application of the Laws of Transparency of Matter to 
X-Rays, to Fixing some Contested Atomic Weights: Case 
of Thorium and Cerium. Louis Benoist and Hippotyre Copaux 
(Compt. rend., 1914, 158, 689—692. Compare A., 1901, ii, 308).— 
The authors have determined for cerium and thorium which 
multiple of their equivalents gives their atomic weights, by com- 
paring their transparency to X-rays with that of other metals the 
atomic weights of which come near to various multiples of the 
equivalents of the two metals under examination. Cerium was 
compared with zirconium, molybdenum, barium, and lanthanum, 
and as a result the value 140°25 was fixed for its atomic weight. A 
similar comparison of thorium with lead gave for its atomic weight 


the value 232. W. G. 


Galvano-Catalytic Explanation of the Destruction of 
Aluminium Apparatus by Copper. Pau. Pixos (Zeitsch. angew. 
Chem., 1914, 27, 152).—Liquids such as glycerol, formaldehyde, 
methyl alcohol, allyl alcohol, ethyl alcohol, acetone, acetic acid, 
and tannin solutions which, in the pure condition, are incapable of 
attacking aluminium, even at an elevated temperature, completely 
alter in behaviour in the presence of small quantities of solutions 
of copper salts. Since the latter are almost invariably present as 
impurities in the technical, crude, and pure products, destruction 
of aluminium apparatus thereby is inevitable. 

The assumption that the superficial layer of aluminium oxide is 
a sufficient protection is unwarranted. As soon as the solution is 
warmed, a galvanic process commences, whereby the copper is pre- 
cipitated ; from acid solution the deposit is purely metallic; from 
neutral solution it is a mixture of metal and oxide. Subsequently, 
a catalytic decomposition commences, whereby hydrogen is evolved 
from the solution, which causes the removal of the precipitate. 
The copper particles sink, again make a temporary contact, and 
are again removed by hydrogen. Formation of an aluminium- 
copper alloy has not been observed, the deposit of metal being 
invariably readily removed. The chemical action results in the 
formation of colloidal aluminium hydroxide, and frequently a pre- 
cipitate of aluminium oxide. The destruction of the aluminium is 
irregular. 

The destruction of aluminium vessels can only be prevented by 


complete removal of copper from the solutions which are to be used. 
H. W. 


The Constitution of the Kaolinite Molecule. III. J. W. 
Metior and A. D. Hotpcrorr (Trans. Eng. Ceramic Soc., 1913-4, 
13, 83—90. Compare A., 1913, ii, 232)—Polemical against the 
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views expressed by W. and D. Asch in their book, “ Die Silicate in 
chemischer u. technischer Beziehung.” 
W. Ascu and D. Ascu (ibid., 90—112) reply to these criticisms. 
T. S. P. 


Bromination of Manganese in Ether. fF. Ducr.iiez and A. 
Raynaup (Compt. rend., 1914, 158, 576—578; Bull. Soc. chim., 1914, 
[iv], 15, 273—275).—By addition of the calculated quantity of 
dry bromine to finely divided manganese under ether, and then 
warming the mixture on a water-bath, an orange-yellow, semi- 
fluid substance is obtained, which when left over sulphuric acid 
rapidly loses its excess of ether, leaving behind transparent needles 
of manganous bromide, having the composition MnBr.,Et,O. This 
substance fumes in air, is very deliquescent, and on heating loses 
its ether, leaving the anhydrous bromide as a white powder. 

If in the above preparation an excess of bromine is used, the 
compound MnBr,,Et,O slowly dissolves, and the liquid separates 
into two layers, from the denser of which on warming the excess 
of ether is removed, and a solid substance, m. p. 65—70°, and 
having the composition MnBr,,3Et,O, is obtained. This substance 
is soluble in water, and on heating decomposes at 100°, losing its 
ether and evolving fumes of hydrogen bromide. W. G. 


Higher Manganese Phosphides. 8S. Hitpert and Tx. Dieck- 
MANN [with O. Hanr] (Ber., 1914, 47, 780—784).—A mixture of 
manganese (2 grams) and red phosphorus (2°4 grams) was heated 
in an exhausted, sealed Jena-glass tube, first at 400°, and finally at 
600°, for a considerable length of time. Any phosphorus unacted 
on distilled into the drawn-out end of the tube. The grey con- 
tents of the tube, after triturating with benzene, washing with 
alcohol and ether, and drying over sulphuric acid in a vacuum, 
had a composition agreeing with the formula MnP,. No alteration 
in weight took place on heating for thirteen hours in a current 
of hydrogen at 290°. When heated at 400°, however, phosphorus 
was gradually lost, giving, finally, a compound of the composition 
MnP (compare A., 1911, ii, 1090), and having D? 5°39. 

Both phosphides are blackish-grey powders, not acted on by 
oxygen-free acids, and only slowly attacked by nitric acid. They 
are both ferromagnetic, the Curie-point for the compound MnP, 
being approximately 38°, that for MnP about 28°. T. 6. P. 


Theory of the Removal of Manganese from Drinking 
Water. J. Tizimans and O. Hevusiern (Zeitsch. Nahr. Genussm., 
1914, 27, 253—264).—The elimination of manganese salts from 
water contaminated with the same (compare A., 1907, ii, 888), by 
filtering the water through material containing manganese dioxide, 
depends on the formation of a mangano-manganite by the combina- 
tion of the dioxide with the manganous salts present. The acid 
radicle of the manganous salt is at the same time set free. This 
free acid is always carbon dioxide, since all natural waters contain 
hydrogen carbonates in quantity more than sufficient to combine 
with any mineral acid which may be liberated. W. P. 8. 
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The Action of Concentrated Sulphuric Acid on Iron. 
Cartes FE. Fawsitt and Cuaries W. R. Powett (J. Soc. Chem. Ind., 
1914, 33, 234—-237).—The effect of temperature, quality of iron, 
and quality of acid on the products and rate of reaction were 
investigated. The temperatures varied between 25° and 200°, and 
the kinds of iron used were steel plate, steel cut from a sulphuric- 
acid drum, steel wire, wrought iron, British pig iron, No. 1 
foundry, British white cast iron, Lithgow (N.S.W.) cast iron, 
reduced iron. The analyses of the various kinds of iron are given. 

Concentrated sulphuric acid acts at the ordinary temperature 
on steel and some kinds of cast iron, the products being ferrous 
sulphate and hydrogen, with a small quantity of sulphur dioxide. 
A rise in temperature of 10° trebles the reaction velocity ; at 180° 
the gaseous products are sulphur dioxide, with occasional small 
quantities of hydrogen sulphide, but no hydrogen. 

The rate of reaction depends on the concentration of the acid, 
but for the dilutions used (94°6—97°5%) the ratio of hydrogen to 
sulphur dioxide in the mixture of gases evolved remains almost 
unchanged. 

The condition of the surface of the iron appears to be the most 
important factor governing the rate of reaction with any one 
sample; the rate also depends on the composition of the iron, pig 
iron, for example, giving sulphur dioxide at a lower temperature 
than steel wire. 

Experiments on a large scale with a steel drum containing con- 
centrated sulphuric acid gave similar results to the laboratory 
experiments, at temperatures varying from 12—20°. 

From the results of the above experiments, the authors draw the 
conclusion that the safety of the carriage of sulphuric acid in iron 
drums will depend on the quality of the acid, the size of the air 
space left when filling, the temperature, and the time that elapses 
before the pressure is released. a. & FF. 


The Volume Changes of Steel during Quenching. M. 
Oxnov (Ferrum, 1913, 11, 1—11).—Steel quenched from a tempera- 
ture above Al occupies a larger volume than when slowly cooled. 
The magnitude of the change is dependent on the proportion of 
carbon and other elements, and on the velocity of cooling, but is, 
within the limits 700—1000°, independent of the temperature of 
quenching. When the carbon is below 0°5%, quenching between 
750° and 800° gives a smaller volume than quenching from 700°; 
this corresponds with the existence of B-iron. 

Repeated quenching of hypereutectoid steels gives a progressive 
increase of volume, owing to liberation of temper carbon. 

The maximum volume change is given by eutectoid steel, the 


change diminishing as the carbon content either rises or falls. 
C. H. D. 


The System Iron-Copper. Rupotr Ruer and Cari Fick 
(Ferrum, 1913, 11, 39—51. Compare Sahmen, A., 1908, ii, 187).— 
The freezing-point curve of the system iron—copper indicates the 
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formation of three series of solid solutions, one of which is 
restricted to a very small range of composition at the copper end. 
From 30 to 70% Cu the freezing-point curve is horizontal, and the 
diagram can only be interpreted on the assumption that two liquid 
phases are formed, but actual separation of the alloys into two 
layers is not observed. Separation into two layers occurs, how- 
ever, as soon as carbon is added, even when the quantity is near 
to 0°02%. The action of carbon may be merely a deoxidising one, 
removing the films of oxide which hinder intermixture of the two 
emulsified liquids. 

Copper retains iron in solid solution up to between 1 and 2%, 
whilst the iron-rich solid solution contains about 20% Cu at 1440°, 
and a much smaller percentage at lower temperatures. The 
magnetic change point is lowered to 760° by copper. C. H. D. 


The System Iron-Cobalt. Rupotr Ruger and Kiosuke Kaneko 
(Ferrum, 1918, 11, 33—39. Compare Guertler and Tammann, A., 
1905, ii, 528).—Pure iron has a transformation point (6 —> y) at 
1420°, and this temperature is raised by addition of cobalt. The 
freezing-point curve of the system has two branches, one of which 
passes through a minimum at 1475° and 65% Co. The two 
branches, which correspond with the solidification of two series of 
solid solutions, intersect at 1493° and 15°5% Co. 

The thermal changes at lower temperatures accord closely with 
the magnetic changes. The y8 and fa transformations coincide 
from 15% Co onwards, the temperatures rising with increasing cobalt. 
The transformation curve passes through a maximum at 980° and 
45% Co. The eutectoid point must lie between 70 and 75% Co. 

All the alloys are homogeneous, and microscopical evidence of 
the transformations has not been obtained. C. H. D. 


The Preparation of Metallic Cobalt by Reduction of the 
Oxide. Hersert T. Katmus (J. Ind. Eng. Chem., 1914, 6, 
107—115).—The reduction of cobalt oxide, Co,0,, by carbon, 
hydrogen, carbon monoxide, and aluminium, respectively, has been 
investigated at varying temperatures, using either an oil-fired or 
electric crucible type of furnace. 

Using anthracite coal, rapid reduction does not take place until 
a temperature in the neighbourhood of 1200° is reached. Better 
reduction is obtained with charcoal, and complete reduction takes 
place at 900° if a 20—30% excess of charcoal is used; powdered 
lampblack gives similar results to charcoal. Briquetting the charge 
with an organic binder increases the rate of reduction at all 
temperatures, and a minimum temperature of 800° may then be 
used. When sufficient carbon is used for complete reduction, the 
final product need contain only 0°2% of carbon. 

The reduction of cobalt oxide by hydrogen takes place very 
rapidly at all temperatures above 500°, and is complete at tempera- 
tures from 960° to 1100°; the greater part of the reduction takes 
place in the first few minutes. Very pure carbon-free cobalt is thus 
obtained ; it is necessary to cool the cobalt in hydrogen. 
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Carbon monoxide rapidly reduces cobalt oxide at all tempera- 
tures above 600°, the reduction being complete in the neighbour- 
hood of 900°; the first stages of the reduction take place very 
quickly. Between 350° and 450° reduction takes place at first, but 
after a time the finely divided cobalt decomposes the carbon mon- 
oxide, carbon being deposited. Cobalt prepared by this method 
must be cooled in an atmosphere of carbon monoxide. 

Reduction of cobalt with aluminium by the thermit process gives 


a metal which very frequently contains less than 0°1% of aluminium. 
T. S. P. 


Cobalt Oxides. Herpert T. Kaumus (J. Ind. Eng. Chem., 1914, 
6, 115—116).—The composition of the various oxides of cobalt has 
been investigated by determining the loss in weight occurring when 
they are reduced with hydrogen or carbon monoxide, or with a 
mixture of these gases. 

The ordinary black commercial cobalt oxide, prepared from the 
hydrate by calcining in the neighbourhood of 750°, is a mixture of 
Co,0, and Co,0,, but largely of the former. Apparently the quite 
pure oxide Co,O, has not been obtained. The oxide Co,0; is not 
to be distinguished from Co,0,, either in appearance or in the 
method of preparation; it could not be obtained pure. 

Above 910° the black oxide gives cobaltous oxide, CoO, which 
is readily obtained as a grey powder by calcination at about 1000°. 
It also exists in a yellowish-green allotropic form, which is obtained 
by heating the black oxide with 2—3% of its weight of carbon at 
temperatures in the neighbourhood of 900°. 

All the above oxides are non-magnetic. T. S. P. 


The Reduction of Nickelous Oxide and the Existence of a 
Sub-oxide of Nickel. Pau Sapatrer and Lto Esprit (Compt. rend., 
1914, 158, 668—675. Compare von Glaser, A., 1903, ii, 646).—A 
study of the reduction of nickelous oxide by dry hydrogen under 
varying conditions, the course of the reduction being followed by 
absorbing and weighing the water vapour produced. The oxide 
used was obtained by calcining nickel nitrate at temperatures from 
550° upwards, and warming the products for a few moments in 
hydrogen at a temperature below 150°. The velocity of reduction 
was found to vary with several factors. The higher the tempera- 
ture at which the original oxide was calcined, the slower was the 
reduction. The velocity of the current of hydrogen controlled the 
reduction, the latter being roughly proportional to the former for 
slow currents of hydrogen. Elevation of the temperature 
enormously accelerated the reduction, but it was impossible to fix 
any definite lower limit below which reduction did not occur. In 
a given reduction by plotting the amount of oxide reduced after 
any given time against the time, a curve was obtained formed of 
two branches, each branch being approximately a straight line, 
similar results being obtained at different temperatures. By 
following the slight variations in the inclinations of these curves 
with rise in temperature, the authors find that the velocity of 
reduction is an exponential function of the temperature. 


« 
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These results point to the formation of a sub-oxide, but the 
authors have been unable to find the conditions under which this 
would not be simultaneously reduced along with the protoxide. 
From a study of the reduction curves, they consider that there is 
formed an unstable sub-oxide having the formula Ni,O, which, 
being reduced at the same temperatures as the protoxide, always 
results in the presence of some metallic nickel in the products of 
reduction. Moist hydrogen reduces nickelous oxide much more 
slowly than when it is dry. : W. G. 


Nickel and Cobalt Sulphides. I. Apparent Anomalies in 
the Behaviour of Nickel Sulphide towards Acids. A. THIEL 
and H. Gessner (Zeitsch. anorg. Chem., 1914, 86, 1—57).—The ex- 
periments were conducted in an atmosphere of nitrogen, and filtra- 
tion was effected by an inverted asbestos filter connected with a 
pump. All reagents were prepared with water free from dissolved 
oxygen. 

The precipitates from a neutral solution of nickel chloride and 
soluble sulphides consist mainly of a modification which dissolves 
readily in acids. This result is not much altered by using an excess 
of either reagent, or by varying the rate of precipitation or the 
temperature, but the less soluble modification is formed by boiling 
with water or by long contact with a cold solution containing 
nickel, or with cold dilute acetic acid. All modifications of nickel 
sulphide have the same composition, NiS, and the most soluble is 
the most readily oxidised by air. 

a-Nickel sulphide is soluble in strong mineral acids down to 
0°01, whilst B-NiS is fairly rapidly dissolved by 2N-hydrochloric 
acid, and y-NiS is not appreciably dissolved except on addition of 
oxidising agents. When very dilute reagents are used, the pre- 
cipitate is chiefly B- and y-NiS. The B-modification is converted 
into y by boiling acetic acid. The latter modification is obtained 
in a pure, crystalline condition from hot, strongly acid solutions. 
Under ordinary analytical conditions, a variable mixture of the 
three modifications is obtained. 

The differences of solubility are too great to be explained by 
colloidal conditions, and must be attributed to polymerisation. 

When nickel sulphide is attacked by acids, apparently well- 
defined equilibria are reached; but it has not been found possible 
to approach these equilibria from the opposite side, from hydrogen 
sulphide and acid solutions of nickel, even when the corresponding 
solid sulphide is added to inhibit supersaturation. This fact has 
not been explained. C. H. D. 


Solubility Relations of Nickel Sulphide. A. TureL [with H. 
Gessner] (Chem. Zentr., 1914, 1, 18—20; from Sitzungsber. Med.- 
naturwiss. Ges. Miinster, 1913, reprint a pp.).—Experiments have 
been made which show that the anomalies observed in connexion 
with the precipitation of nickel sulphide and its solubility in acids 
are due to the existence of three different modifications. The 
sulphide which is precipitated under ordinary analytical conditions 
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consists of a mixture of the three forms, which may be separated 
more or less completely by means of 2N-hydrochloric acid. The 
a-form dissolves very readily in cold 2V-hydrochloric acid saturated 
with hydrogen sulphide, whilst the 8-form dissolves only to the 
extent of about 0°033 gram per litre, and the y-form is practically 
insoluble. On the other hand, the 8-form dissolves very readily in 
boiling 2-hydrochloric acid, whilst the y-form is only soluble to 
the extent of about 0°013 gram per litre. 

The a- and #-modifications cannot be obtained quite free from 
the y-form. A sulphide containing 85% of the a-form is obtained 
when dilute solutions of nickel salts are slowly mixed with dilute 
solutions of alkali metal sulphides at the ordinary temperature and 
in the absence of air. The fS-sulphide, mixed with a little 
y-sulphide, is obtained when a solution of nickel acetate, acidified 
with acetic acid, is precipitated by hydrogen sulphide, or by the 
precipitation of acetic acid solutions of nickel salts which contain 
large quantities of alkali metal tartrates. The y-form is obtained 
by boiling the mixed sulphides with 2N-hydrochloric acid, or by the 
precipitation of a hot solution of a nickel salt acidified with mineral 
acid. 

The a-sulphide is stable in the absence of air if kept in contact 
with pure water. In contact with solutions which dissolve it to a 
slight extent, it is transformed into a mixture of the §- and y-forms. 
This change is effected by 0°2N-acetic acid in the course of a few 
hours. The f-sulphide is similarly converted into the y-form if 
subjected to the action of boiling 2-acetic acid for several hours. 
In presence of sodium acetate, the action is appreciably retarded. 
In both cases the transformation of the soluble into the less soluble 
form depends on the action of a reagent which dissolves the one 
form and has no appreciable solvent action on the other. 

The y-sulphide is undoubtedly crystalliine, and the f-form 
appears to be so, but no evidence has been obtained which would 
suggest that the a-form is crystalline. The difference between the 
three forms is supposed to be due to differences in the molecular 
complexity (polymerisation). 

The observations which have been made, indicate that the 
anomalous behaviour of nickel sulphide towards acids is only 
apparent. Freshly precipitated nickel sulphide is not insoluble in 
dilute mineral acids, but in consequence of the presence of the 
a-form, it dissolves to a considerable extent. Nickel sulphide may 
be precipitated by hydrogen sulphide from acid solutions, although 
this reaction is comparatively slow. The precipitated sulphide 
which is obtained under these conditions is identical with that 
which remains behind when freshly precipitated nickel sulphide is 
subjected to the action of acids of the same concentration. 

H. M. D. 


Some Double Chromates. M. Barre (Compt. rend., 1914, 158, 
495—497. Compare Gréger, A., 1907, ii, 624).—An examination 
of the double chromates of calcium, strontium, barium, and lead 
with potassium. The author confirms Gréger’s results and has, in 


INORGANIC CHEMISTRY. i. 279 


addition, obtained certain new double salts. By the direct action 
of calcium chromate on solutions of potassium chromate at tempera- 
tures below 45°, large orthorhombic prisms of the salt 
K,CrO,,CaCrO,,2H,O are obtained. These, in contact with a solu- 
tion of potassium chromate at 60°, slowly disappear, and small, 
hexagonal prisms of the anhydrous salt, K,CrO,,CaCrO,, are 
formed. Both these salts are decomposed by water. Strontium 
chromate yields one double salt, K,CrO,,SrCrO,, decomposable by 
water. Barium chromate gives the double salt, K,CrO,,BaCrO,, 
lead chromate the salt K,CrO,,PbCrO,. The conditions of tempera- 
ture and solution concentration for the formation of all these salts 
are given. W. G. 


Higher Oxidation Products of Chromium. VI. Prepara- 
tion of the Blue Perchromic Acid. E. H. RiEsENrELD and 
W. Mau (Ber., 1914, 47, 548—553).—Hitherto it bas not been 
possible to isolate perchromic acid, but evidence has been obtained 
(Riesenfeld, A., 1908, ii, 951) that it has the composition H,CrO,, 
nn with the red perchromates, although it is blue in 
colour. 

When the red potassium or sodium perchromate is suspended in 
well-cooled ether and either anhydrous hydrogen chloride or fluoride 
gas led into, or else anhydrous sulphuric, phosphoric, or acetic 
added to, the suspension, no reaction takes place. If the 
temperature is slowly raised, the perchromates decompose to 
chromic salts without the formation of a trace of blue colour, 
although perchromic acid is readily soluble in ether. If, however, 
a few drops of water are added to the ethereal suspension before 
the decomposition of the perchromate takes place, the blue colour 
is always formed. Experiments showed that in the presence of 
water the power of liberating the blue perchromic acid when 
equivalent quanties of other acids were added depended on the 
strength of the acid. Acids down to a strength corresponding with 
the dissociation-constant 8°2 x 10-4 (citric acid) liberated the blue 
acid, whereas weaker acids, such as mandelic, benzoic, succinic, and 
acetic acids, had to be used in large excess to obtain the same result. 
Very weak acids did not liberate the perchromic acid. These 
results indicate that perchromic acid is of about the same strength 
as acetic acid. 

Attempts to prepare perchromic acid by the interaction of silver 
perchromate and hydrochloric acid, or of barium perchromate and 
sulphuric acid, were not successful, decomposition taking place 
rapidly at —20° to —40°. Better results, although not quite satis- 
factory, were obtained by the interaction of chromyl chloride_and 
98% hydrogen peroxide at —30°, the reaction occurring according 
to the equation 2CrO,Cl, + 7H,O, = 2H,CrO, + 2H,O + 4HCl. 

Pure perchromic acid, H,CrO,,2H,O, was finally obtained by the 
interaction of chromium trioxide and 97% hydrogen peroxide in 
methyl ether solution at —30°, according to the equation 

2CrO, + 7H,0, = 2H,CrO, + 4H,0. 
After the reaction was complete, the blue solution was poured off 
19—2 
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from the excess of either chromium trioxide or hydrogen peroxide, 
dried with phosphoric oxide, and then evaporated in a vacuum at 
—30°. A dark blue, crystalline mass remained, which gave 
analytical results corresponding with the ratio O,: Cr: H,O= 
3°50: 1: 3°50, no matter whether hydrogen peroxide was used in 
large excess or not. The crystals decompose at a few degrees 
above —30°. 
The analytical results correspond with the formula 
H,CrO,,2H,0, 

the water being water of constitution, since the blue colour only 
results when perchromates, free acid, and water are brought 
together. The red perchromates must therefore be considered as 
anhydro-salts of the blue perchromic acid, their constitution being 


(>Cr(0-OM);, whilst that of the acid is (HO),Cr(0-OH),. 
T. S. P. 


Preparation of the Metaphosphate of Molybdenum Sesqui- 
oxide. A. Cotant (Compt. rend., 1914, 158, 499—501).—By re- 
duction of molybdic acid, dissolved in metaphosphoric acid at a 
red heat either by hydrogen or by molybdenum sulphide in a 
current of carbon dioxide, the author has obtained a yellow, crystal- 
line powder having the composition Mo(PO,)3. The same product 
is obtained by heating anhydrous molybdenum sulphide in a 
current of carbon dioxide with orthophosphoric acid. This sub- 
stance, however prepared, has D® 3°28. It is stable in dry air, and 
on heating only oxidises superficially. When heated with water in 
a sealed tube, it is attacked at 250—300°, with the formation of 
phosphoric acid. At 100° hydrochloric, nitric, and sulphuric acids, 
concentrated or dilute, are without action on it. It is slowly 
soluble in warm aqua regia. Concentrated solutions of alkalis 
attack it at 100°, giving a black substance, and on fusion with 
alkali phosphates it yields double phosphates. Tungsten under 
similar treatment only gives compounds soluble in water. W. G. 


Investigations at High Temperatures. III. Tungsten and 
Carbon. Orro Rurr and Rupotr Wunscu (Zeitsch. anorg. Chem., 
1914, 85, 292—328)—-When solid tungsten is heated in a carbon 
electric furnace, carbon is absorbed, and a relatively infusible outer 
layer is formed, which may contain more carbon than is capable 
of being retained in liquid solution. 

The carbide, CW3, melts above 2700°, and solidifies as a homo- 
geneous substance. It does not form solid solutions with tungsten 
to any considerable extent, as a separate constituent may be 
detected when the carbon reaches 0°12%. As much as 6°17% of 
carbon has been dissolved in the liquid metal, and on rapid cool- 
ing from 2800° the whole of this may be obtained as a carbide, CW. 
On cooling slowly, much of this carbide is decomposed, yielding 
graphite. The carbide does not melt without decomposition, but 
forms lower carbides and graphite, but at higher temperatures it is 
probably again stable in the liquid. 
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A third carbide, CW,, probably exists, as a micrographic con- 
stituent has been detected between the mono- and tri-tungsten 
carbides, although its composition has not been definitely deter- 
mined. 

The melting points have been determined by means of a Wanner 
pyrometer. Three eutectics have been observed, with 1°4, 274, 
and 3°5% C respectively, melting at about 2690°, 2660°, and 2580° 
respectively. 

The carbide, CW, may be isolated by chemical treatment. The 
finely powdered alloys are treated with a mixture of nitric and 
hydrofluoric acids, washed, and separated from graphite by means 
of acetylene tetrabromide. The carbides, CW, and CWg, are not 
obtained in a pure state by this treatment. It is not possible to 
obtain homogeneous alloys by sintering compressed rods of tungsten 
and carbon. 

The tungsten—carbon system is in some respects similar to the 
alloys of iron, nickel, and manganese with carbon. All contain 
carbides of the type CMg, and in all cases the solubility of carbon 
in the molten metal passes through a maximum at a definite 
temperature. C. H. D. 


Improvement in the Preparation of Some Pure Metals. 
Maurice Bitty (Compt. rend., 1914, 158, 578—580. Compare 
Hunter, A., 1910, ii, 302).—The author has prepared pure titanium 
by passing the vapours of pure titanium chloride over sodium 
hydride at about 400°. The whole operation is conducted in a 
special glass apparatus, the sodium hydride being prepared in situ 
by passing hydrogen over sodium heated to 400°, prior to the 
passage of the titanium chloride. The titanium so prepared is 
entirely free from any trace of iron, and analyses show it to be 
extremely pure. 

The same method has been applied to the preparation of pure 
vanadium from its chloride, but in this case the metal must be 
dried in a current of carbon dioxide at 100°, after extraction of 
the sodium chloride by acid and water. W. G. 


Gold. A. Gursrer and J. Huser (Zeitsch. anorg. Chem., 1914, 
85, 353—400)—The bromine compounds of gold have been 
very little investigated. Organic auribromides readily undergo 
decomposition, with reduction to metallic gold, especially when 
aromatic groups are present. By keeping the temperature low and 
removing the film of gold from the surface as it forms, many of 
these may be isolated, but alcoholic solutions must generally be 
avoided. The melting points and crystalline characters are less well 
defined than with the corresponding chlorine compounds. The 
bromoauric acid is prepared by dissolving gold chloride in hydro- 
bromic acid. 

Ammonum auribromide, NH,AuBr,, forms large, bluish-black 
prisms. ‘The potassium, rubidium, and cesium salts have been pre- 
viously prepared. Only the potassium salt contains 2H,O; the 
others are anhydrous. The following auribromides have also been 
obtained, and are all anhydrous: 


ii. 282 ABSTRACTS OF CHEMICAL PAPERS. 


Mono-, di-, tri- and tetra-methylammonium, mono-, di-, tri- and 
tetra-ethylammonium, n- and iso-propylammonium, di- and tri- 
propylammonium, n-butylammonium, mono-, di- and trv-isobutyl- 
ammonium, allylammonium, mono-, di- and tri-isoamylammonium, 
guanidinium, aminoguanidinium, triphenylguanidinium, anilinium, 
mono- and di-methylanilinium, nitrosomethylanilinium, mono- and 
di-ethylanilinium, isoamylanilinium, benzylaniliniwm, benzylidene- 
anilinium, o-, m- and p-chloroanilinium, 2:4-dichloroanilinium, 
o-,m- and p-bromoanilinium, m- and p-nitroanilinium, 2: 4-dinitro- 
amlinium, p-diaminodiphenylammonium, 

__[(CeHyNH,).NH,](AuBry)s ; 

o-, m- and p-toluidinium, dimethyl-o- and -p-toluidinium, 2: 4- and 
3: 4-aylidinium, w-cumidinium, mono- and di-benzylammonium, 
benzylmethylammonium, benzylethylammonium, benzylidenemethyl- 
ammonium, benzylidene-ethylammonium, o- and p-anisidinium, di- 
anisidinium, o- and p-phenetidinium, pyridinium, 2- and 3-methyl- 
pyridinium, lutidinium, collidinium, piperidinium, quinolinium, 
isoqguinolinium, B-naphthylammonium, o-, m- and p-phenylenedi- 
ammonium, [C,H,(NH;).|(AuBr,),; 2:4- and 3: 4-tolylenedi- 
ammonium auribromides are also described, and the crystalline 
form is described in many cases. C. H. D. 


Mineralogical Chemistry. 


Cobaltnickelpyrite, a New Mineral of the Pyrites Group 
from Miisen, Siegen Westpbalia. M Hevecrem (Cenir. Min., 
1914, 129—134).—This mineral occurs as confused aggregates of 
small cubic crystals, together with quartz, chalybite, pyrites, and 
copper-pyrites, in the Victoria Mine at Miisen. The crystals show 
the forms of the cube, octahedron, and a pentagonal-dodecahedron 
{320}; there is a fairly distinct cleavage parallel to faces of the 
cube. The colour is steel-grey with a metallic lustre, and the streak 
is greyish-black. D!*-®0 4-716+0°028, H 5—5}. The mineral is 
decomposed by nitric acid, and when heated it gives off sulphur. 
Analyses lead to the formula (Fe,Ni,Co)S,. In other partial 
analyses the iron ranges from 16 to 27°15%: 


Fe. Ni. Co. 8. Insol. Total. 
21°15 17°50 [6°61] 53°70 1°04 100°00 
22°8 117 10°6 53°9 07 99°7 


L. J. 8. 


Laterite and its Consideration in the Light of Colloid 
Chemistry. A. Luz (Kolloid. Zeitsch., 1914, 14, 81—90).—A 
summary is given of the views which have been put forward by 
different observers in regard to the nature and origin of laterite. 


MINERALOGICAL CHEMISTRY. ii. 283 


Specimens of laterite from Brazil and German East Africa have 
been examined microscopically, by means of their behaviour towards 
dyes, and also by determining the loss of water at different tem- 
peratures. From these observations, in combination with earlier 
data, it is suggested that laterite is the result of a series of changes, 
in which aluminium silicates containing sodium, potassium, calcium, 
iron and magnesium give rise in succession to (1) colloidal alumin- 
ium silicate, (2) colloidal aluminium hydroxide and silica, (3) crys- 
talline hydrargillite, (4) crystalline diaspore. By a collateral series 
of changes, crystalline limonite is supposed to be formed from 
colloidal ferric hydroxide. H. M. D. 


Wilkeite, a New Mineral of the Apatite Group from 
California. ArtHur 8S. Eakie and Austin F. Rocers (Amer. J. Sci., 
1914, [iv], 37, 262—267).—This mineral occurs as pale rose-red 
crystals in blue, crystalline limestone near a granodiorite contact 
at Crestmore, in Riverside Co., California. The crystals are hexa- 
gonal, with a prismatic habit and angles near to those of apatite 
(a:e¢=1:0°730 about); they are optically uniaxial and negative. 
D*® 3°234, H 5. The mineral is readily soluble in dilute acids with 
the separation of flocculent silica; and it is remarkable in contain- 
ing four acid radicles. Analysis gave: 


CaO. MnO. P.O;. SO,. Si0,. CO,. H,O. Total. 
54°44 0°77 20°85 12°28 9°62 2°10 trace 100°06 


The formula 20Ca0,3P,0,,3Si0,,380,,CO,, when written in the 
form 3Ca;(PO,).,CaCO, + 3Ca,[(Si0,)(SO,)],CaO, shows a relation to 
the apatite formula. The wilkeite is often altered to a white, opaque 
mineral with a pearly lustre and fibrous structure, which was identi- 
fied as okenite (hydrated calcium silicate). L. J. 8. 


Chemical Composition of Aluminous Augites: an Applica- 
tion of Quaternary Graphical Representations. H. E. Borxe 
(Zeitsch. Kryst. Min., 1914, 53, 445--462).—Many (163) published 
analyses of aluminous augites are reduced to molecular percentages 
of Si0, + TiO,, CaO, (Al,Fe/’,Cr),0,, and (Mg,Fe”,Mn)O, and these 
components are plotted along four of the sides of a regular tetra- 
hedron. A point inside the tetrahedron thus expresses the com- 
position given by each analysis. The whole series of points is 
inscribed within a solid, the form of which is shown more clearly 
by projections on three planes at right angles. L. J. §. 


The Melting Points of Some Japanese Minerals. YasuTaro 
Yamasnita and Masarcut Masma (Sci. Reports Téhoku Imp. Univ., 
1913, 2, 175—178).—The melting points of the following Japanese 
minerals were determined by the heating-curve method ; tempera- 
tures up to 1500° were measured with a platinum—rodium thermo- 
couple, and above that temperature with an optical pyrometer. The 
localities are given in brackets: Anorthite (Miyakojima), 1528°, 
(Tarumae), 1533°; bronzite (Anijima, Ogasawara), 1459°; andesine 
(Thioda, Shinano), 1333°; oligoclase andesine (Yudéshima), 1232°, 
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1257°; augite (Otomezaka, Echigo), 1074°; orthoclase-albite, 1250°, 
1228°; granite, 1446°, 1478°, 1509°. T. 8. P. 


Ferri-allophane from the Neighbourhood of Moscow. F. A. 
NiKxovaevski (Bull. Acad. Sci. St. Pétershourg, 1914. 147—150).—The 
secondary dolomites immediately below the shallow band of clay 
adjacent to the carboniferous limestone in the neighbourhood of 
Moscow contain, besides colloidal crusts of allophanoids, a mineral 
which in its most typical and pure form possesses the form of a 
colloidal substance with a vitreous lustre and an irregular conchoidal 
fracture. At the edges it transmits a dense, dark brown light, and 
its hardness is 3°5, its specific gravity 2°14, and its streak yellow- 
ochre. It is difficult to obtain quite free from admixtures of 
calcium carbonate, and, allowing for this, its mean percentage com- 
position is: 

Si0,. Al,0O;. Fe,0.. H,0. Total. 
20°18 23°77 25°05 31°00 100°00 


As is the case in the argillaceous allophanes, the relations between 
the oxides vary within somewhat wide limits approximating in the 
mean to the simple ratio: Si0,:R,O,:H,O=1:1:5. Such varia- 
tions are often encountered in substances of colloidal structure, but 
these substances generally approximate to simple formule, since the 
colloidal nature of the compound does not exclude the possibility 
of perfectly definite, stoicheiometrical relations (compare Cornu, A., 
1909, ii, 222; Gans, this vol., ii, 55). 

The author suggests the name ferri-allophane for the mineral 
described above. . Ht. P. 


Chemical Investigation of Certain Minerals from Ceylon 
Gravel. VI. G. P. Tscnernik (Bull. Acad. Sci. St. Pétersbourg, 
1914, 103—114. Compare this vol., ii, 211).—Fine concentrates 
from the Sabaragamuwa Province were found to contain rounded 
crystals quite black on the crystal faces, but greyish-black on the 
rounded surfaces. Their fracture is not characteristic, but is some- 
what of an imperfectly conchoidal form, and the fresh fracture 
shows an intense glassy lustre. No cleavage is exhibited, and the 
streak is dark brownish-grey. The hardness is slightly inferior to 
that of orthoclase, and the specific gravity 4°83, and thin sections 
transmit a faint reddish-brown light. Concentrated mineral acids, 
even when boiling, are almost entirely without action on it. The 
percentage composition is as follows: 

FeO. a0. MgO. ThO, U,0, KO. Na,O. CeO, Y,05. WO,. 
7°55 10°51 0°94 7°43 0°08 0°12 1°52 17°03 0°22 trace 
Loss on 
Si0,. TiO,. ZrO,. ignition Total. 
0°16 20°77 32°17 0°47 99°02 


This composition is expressed approximately by the formula: 
4Fe0,8Ca0,ThO,,Na,0,2Ce,0,,10ZrO,,10TiO,,aq., or 
ThO,(TiO,), + 2[Ce,0,(TiO,), +4Ca0,ZrO, + 
(FeO), TiO,] + Na,O(ZrO,), + aq. 
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The physical and chemical properties of the mineral characterise 
it as a modification of zirkelite, which has been found previously 
in Ceylon (compare Hussak and Prior, A., 1895, ii, 508; Prior, A., 
1897, ii, 411). 

The methods of analysis are described in detail. a. HP. 


Recognition and Determination of Combustible Gases in 
Mineral Waters. Enrique Hauser (Anal. Fis. Quim., 1913, 11, 
515; 1914, 12, 61—78; Compt. rend., 1914, 158, 634—637).— 
Methane is present in the dissolved gases of some spring waters. In 
the water of Zaldwar the quantity is less than 0°03 c.c. per litre. 

G. D. L. 


Analytical Chemistry. 


Quantitative Sublimation. II. E. Puiirpre (Chem. Zentr., 
1914, i, 576; from Mitt. Lebensmitt. Hyg., 1913, 4, 351—365. Com- 
pare A., 1912, ii, 932)—A further account of the applications of 
an apparatus for quantitative sublimation. It is recommended that 
the extraction of fat from coffee preparations should be carried out 
with the acidified material in order to fix the caffeine completely. 
The acid solution may then be treated with ammonia, extracted 
with chloroform, and the residue from the extract sublimed. 


J. C. W. 


Employment of the Interferometer in Agricultural Chemical 
Investigations. H. Kappen (Landw. Versuchs.-Stat., 1914, 83, 
385—400).—The results of experiments made with Zeiss’ new form 
of interferometer indicated that the instrument may be of con- 
siderable value in a variety of ways. In the examination of a 
number of river waters it was found that the results corresponded 
well with estimations of dry matter. Preliminary experiments are 
also described in connexion with the estimation of potassium and 
sodium, and the examination of milk serum. Promising results 
were obtained with soil extracts, especially in connexion with the 
amounts of soluble colloids present. N. H. J. M. 


The Properties of the Phthaleins as Indicators, and the 
Application of the “Acid Step” Method to Clinical Pur- 
poses. A. Tarex (Chem. Zentr., 1914, i, 423—424 ; from Sitzungsber. 
Med.-naturwiss. Ges., Miinster i/W., 1913, pp. 27).—The author 
discusses the theory of indicators (compare A., 1913, ii, 425), and 
introduces the conception of the “ characteristic” of an indicator, 
which is a curve connecting the hydrogen-ion concentration with 
the “heterochromic” part of the indicator. The latter is repre- 
sented by the fraction 7,/Z,+JZ,, where Z, and JZ, are the colour- 
bearing forms of the indicator. 
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In the original, a simple method, based on the study of the 
“ characteristics,” is described, by which the actual hydrogen-ion 
concentration of a colourless or moderately coloured solution may 
be colorimetrically determined. J. C. W. 


A New Weighing Bottle. Fritz Friepricus (Zeitsch. anal. 
Chem.. 1914, 53, 177—-178).—The apparatus consists of a small, oval- 
shaped glass bulb drawn out at the lower end to a very narrow 
tube. The top part is fitted with a glass stopper, and into this is 
fused a platinum or nickel wire, which reaches to the lower end 
of the tube, and closes it. After introducing a suitable quantity of 
the fine powder and weighing the whole, the stopper is lifted, and 
by moving the wire upwards and downwards the powder is made to 
fall into the desired receptacle, and the bottle is then re-weighed. 

L. DE K. 


A Double-walled Crucible for Ignition Purposes. A. C. 
Vovenasos (Zeitsch. anal. Chem., 1914, 53. 175—177).—A porcelain 
crucible is suspended by means of a bent rim within a second 
crucible made of any suitable material. The empty space between 
the crucibles occupies about 1 cm., and may be filled with sand, 
asbestos, etc., but this is generally unnecessary. The inner crucible 
when in use is covered with a lid having a depth of 6 mm., and 
fitted with a hollow T-handle. Many advantages are claimed for 
this double-walled crucible. L. vE K. 


Detection and Estimation of Small Quantities of Iodine 
in Oils. G. Fenpter and W. Sriser (Zettsch. physiol. Chem., 1914, 
89, 123—132).—The amounts of iodine stated to be present in 
certain oils vary very greatly, probably owing to unsatisfactory 
modes of estimation. By selecting a suitable mode of incineration, a 
suitable oxidising agent and a suitable solvent for the extraction 
of the iodine, accurate estimations can be made, judging from the 
results obtained with oils containing iodine in amounts previously 
controlled gravimetrically. The oil (25 grams) is saponified in a 
platinum dish with 50 c.c. of aqueous-alcoholic potassium hydroxide 
(potassium hydroxide 14 grams, alcohol 70 c.c., water to 100 c.c.). 
After removing the alcohol, the residue is cautiously incinerated, 
and then completely extracted with water. The filtered aqueous 
solution is. treated with 50 c.c. of sulphuric acid (containing 
24 grams of sulphuric acid in 100 c.c.) and 20 c.c. of 10% potassium 
dichromate solution, and the liquid is extracted with small quanti- 
ties of carbon tetrachloride. The united carbon tetrachloride 
extracts are titrated with 0°01N-thiosulphate until colourless, no 
indicator being used. R. V. 8. 


Detection of Fluorine in Wine. CxHaries Biarez (Ann. 
Falsif., 1914, '7, 65—67).—Referring to a method described by Gautier 
(A., 1912, ii, 681) and to a more recent note by the same writer, 
the author points out that this method of concentrating the fluorine 
in the barium sulphate precipitate was described previously by 
himself (Bull. trav. Soc. Pharm. Bordeaux, 1904, 321). W. P. 8. 
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Estimation and Distinction of Ozone, Nitrogen Peroxide, 
and Hydrogen Peroxide at High Dilutions. J. N. Prine 
(Chem. News, 1914, 109, 73—75).—A 50% potassium iodide solution 
may be employed as a reagent for the detection of these gases in 
air. In the reaction between ozone and potassium iodide, the ratio 
of iodate (+periodate) to free iodine (+hypoiodite) formed 
increases with the concentration of the gas and the total amount 
which is passed through the solution ; at some point between 6 and 
160 parts of ozone per million of air no iodate is formed, but only 
free iodine and hypoiodite. This relatjon does not hold at tem- 
peratures below —24°, the freezing point of the reagent. With 
nitrogen peroxide the reaction results mainly in the formation of 
iodate, whatever the dilution of the gas. Even minute quantitie< 
of nitrogen peroxide act catalytically when present in an acidified 
potassium iodide solution, and iodine is liberated continuously ; this 
reaction is characteristic of the gas. Hydrogen peroxide behaves in 
a similar manner to ozone towards potassium iodide, but may be 
distinguished by means of titanic acid. A solution of titanium 
sulphate in sulphuric acid becomes yellow in the presence of 
small quantities of hydrogen peroxide, but is not affected by ozone. 

W. P. S. 


Estimation of Sulphur in Iron Pyrites. Ernest Martin 
(Mon. Sci., 1913. [v], 3, ii, 686—688).—0-5 Gram of the dry and 
powdered sample is placed in a 150 c.c. flask and 25 c.c. of 
aqua regia are added (equal parts of nitric and hydrochloric acid). 
After standing overnight, the whole is evaporated on a sand-bath 
to near dryness, best with addition of 1 gram of sodium chloride. 
The residue is treated with 2 c.c. of hydrochloric acid and 2 c.c. 
of water, 50 c.c. of boiling water are added, and then little by little 
4 grams of sodium carbonate; the iron is thus precipitated, and is 
collected and thoroughly washed with boiling water. After remov- 
ing the carbon dioxide by boiling, the liquid, when cold, is carefully 
neutralised with dilute hydrochloric acid, using methyl-orange as 
indicator. 

To the warmed liquid are then added 60 c.c. of barium hydroxide 
solution (45 grams per litre). A drop of phenolphthalein is added, 
and enough carbon dioxide is passed to decolorise the solution. 
The precipitate is then collected and washed with warm water, and 
the filtrate when cold is titrated with W/2-hydrochloric acid. The 
result represents sulphuric acid (sulphur). 

When applying the process to the assay of burnt pyrites, from 
2 to 5 grams are operated on. Before adding the baryta solution 
the liquid should be well boiled. L. ve K. 


Estimation of Sulphur in Caoutchouc. Henry P. Stevens 
(Analyst, 1914, 39, 74—78).—Loss of sulphur occurs to a greater or 
less extent when caoutchouc and its products are oxidised with 
nitric acid, owing to the formation of volatile sulphur compounds. 
Such volatile compounds may be retained, for estimation as barium 
sulphate, by passing the evolved gases through potassium hydroxide 


hee ro 
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solution, nitric acid, or even water, if this is treated subsequently 
with nitric acid. The loss may also be prevented by carrying out 
the oxidation in a flask attached to an efficient reflux apparatus. 


W. P. G. 


A Method for the Determination of the Injuries of Culti- 
vated Piants Caused by Sulphur Dioxide. GuvusEpre pDI 
Srerano (Chem. Zentr., 1914, i, 415—416; from Staz. sperim. agrar. ital., 
1913, 46, 780—782).—The injured material is cut into very small 
fragments, and digested with cold water for two days in the shade, 
when the extract is treated with iodic acid and shaken with chloro- 
form. Small traces of sulphur dioxide may be detected by the 
violet colour imparted to the chloroform. J.C. W. 


Physico-chemical Estimation of Sulphates. Awnpré KLINe 
and A. Lassteur (Compt. rend., 1914. 158, 487—489.* Compare 
Bruno and Turquand d’Auzay, A., 1912, ii, 600).—-Dutoit’s method 
for estimating sulphates by conductivity measurements gives false 
results in estimating sulphates in wines, owing to various external 
factors. The error arises from the presence of organic acids, from 

variation in the sulphate concentration and that of the reagent, 
from variations in the temperature, and the presence of alcohol. 
The error varies with the metal in the sulphate, being, in the case 
of the alkalis, at its maximum with potassium and rubidium, and 
at its minimum with lithium and cesium. A further source of 
error is the carrying down of soluble sulphate with the barium 
sulphate, this being controlled in its turn by numerous factors which 
are given in detail. The presence of alkali checks it, but at the 
same time some of the alkali is carried down. W. G. 


Detection of Carbon Disulphide in Extracted Oils. Utz 
(Chem. Zentr., 1914, i, 578; from Farbenzeit, 1913, 19, 698—700).— 
Two methods are recommended for this purpose, namely, precipita- 
tion with thalloacetylacetone (Kurowski, A., 1910, i, 361) and 
conversion of the carbon disulphide into cuprous xanthate. In the 
former case, the oil is diluted with alcohol, and then the first 
5—10 c.c. of the distillate are treated with the reagent, when the 
characteristic orange precipitate is gradually formed. The presence 
of 1% of carbon disulphide can be detected with certainty. 

J. Cc. W. 


Gravimetric Estimation of Selenium. Jvutius Meyer (Zeitsch. 
anal. Chem., 1914, 53, 145—153).—The author states that when 
evaporating selenious acid solutions on the water-bath a marked 
loss of selenium is noticed, which becomes very serious when hydro- 
chloric acid is present; addition of potassium or sodium chloride, 
which has been recommended, does not prevent this loss. The 
reduction to selenium is best effected by boiling with hydrazine 
hydrate. As the spray formed by the escaping nitrogen carries off 
a certain amount of finely-divided selenium, a special apparatus 
should be used in which the spray is condensed, and flows back into 
the reduction flask. L. pe K. 


* and Anal. Falsif. 1914, 7, 145—151. 
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Estimation of rg Organic Nitrogen. Laurent SLizEwicz 
(Ann. Chim. anal., 1914, 19, 54—56).—The result of the “ Kjeldahl 
destruction” is neutralised with sodium hydroxide with phenol- 
phthalein as indicator, and after adding neutralised formaldehyde 
the acidity liberated is titrated with standard alkali; the result 
represents the nitrogen. On account of the phenolphthalein titra- 
tion, a correction of 1/30 of the nitrogen should be made. 

When, as in the case of alkaloids, it is necessary to complete the 
destruction by means of mercuric oxide or copper sulphate, these 
metals should be eliminated before proceeding to the formalin 
titration. This may be effected by adding 150 c.c. of water and 
boiling with some 5 grams of sodium hypophosphite. When cold, 
the whole is made up to 200 c.c. and an aliquot part taken and 
treated as directed. L. vE K. 


Source of Error in the Analysis of Waste Acids obtained 
in the Manufacture of Nitrocelluloses. TH. CHaNnDELon (Bull. 
Soc. chim. Belg., 1914, 28, 58—62).—The dissolved nitrocellulose 
remaining in the mixture of acids used in the manufacture of this 
substance causes the formation of a small quantity of oxalic acid, 
and the latter reduces an equivalent amount of permanganate in the 
estimation of the nitrous acid present in the acid mixture. The 
error thus introduced is, however, small, amounting to about 
0°0846% of N,Os, but it increases as the acid mixture is used for 
nitrating successive charges of cellulose. W. P. S. 


Modifications of Grandval and Lajoux’s Method of Deter- 
mining Nitrates. AnceL Sapatini and Luciano P. Pater (Anal. 
Soe. Quim. Argentina, 1913, 1, 336—338).—Before proceding to the 
estimation of nitrate in water, it is desirable to remove chlorides by 
means of dry silver oxide, a blank experiment being made to deter- 
mine nitrate (if any) in the oxide. If this is not done, considerable 
loss of nitrate ensues. G. D. L. 


Use of Sodium Citrate for the Estimation of Reverted 
Phosphoric Acid. Atrrep W. BoswortH (J. Ind. Eng. Chem., 
1914, 6, 227—-228).—Owing to the care required in preparing 
neutral ammonium citrate solution for the estimation of reverted 
phosphoric acid in phosphates, to the fact that ammonium citrate 
dissolves appreciable quantities of tribasic calcium phosphate, and 
to the dissociation of ammonium citrate (with loss of ammonia) 
when its solution is heated, the author proposes the use of sodium 
citrate solution for the purpose of the estimation. Results of 
preliminary experiments with sodium citrate solution indicate that 
its employment would be an advantage. W. P. 8. 


Simple and Rapid Method of Estimating Phosphoric 
Acid in Bakery Materials and Similar Products. L. Sose. 
(Chem. Zentr., 1914, i, 73; from Schweiz-Woch. Chem. Pharm., 1913, 
51, 677—-679).—Twenty-five grams of the well-dried and finely- 
powdered sample are thoroughly ground with three portions each of 
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100 c.c. alcohol (96%), the filtrates united, and made up to 300 c.c. 
with washings from the residue. An aliquot portion of the solution 
is evaporated to dryness in a platinum crucible with 2—3 grams of 
magnesium chloride and 3 grams of potassium nitrate, and the 
residue cautiously incinerated in the covered crucible. Liquids are 
directly evaporated with magnesium chloride and potassium nitrate, 
the residue being dried oa incinerated. The ash contains mag- 
nesium hydrogen phosphate, magnesium pyrophosphate, and 
carbonate in addition to complex compounds. Phosphoric acid is 
extracted with dilute aqueous hydrochloric acid, and estimated in 
the extract after addition of ammonia. A series of comparative 
analyses shows that the method has the advantage of great accuracy 
combined with rapidity. H. W. 


Volumetric Estimation of Phosphates in the Ashes of 
Foodstuffs. B. Pry (Arb. Kats. Gesuntd. Amt., 1914, 47, 1—44). 
—The method which has been proposed for the volumetric estima 
tion of phosphates in the ashes of foodstuffs (compare Doherty, 
Analyst, 1908, 38, 273; Fiehe and Stegmiiller, Arb. Kais. Geswnd. 
Arnt., 1912, ‘15, 305), and depends on the use of two indica- 
tors, is not altogether satisfactory, since even solutions of pure 
phosphates do not give accurate results. The method consists in 
heating the ashes with a slight excess of acid to remove carbon 
dioxide, titrating the solution with alkali, using methyl-orange as 
indicator, and then, after the addition of 5 c.c. of a 20% solution 
of calcium chloride, using phenolphthalein as indicator. From the 
number of c.c. used in the second titration the percentage of 
phosphoric acid can be calculated. Experiments showed that the 
reaction which forms the basis of this method, namely: 

2NaH,PO, + 3CaCl, = Ca,(PO,). +4HCl + 2NaCl, 
is only complete when the solubility of the tricalcium phosphate, 
as also the formation of acid calcium phosphate and of basic poly- 
calcium phosphates, is completely suppressed by the addition of 
sufficient calcium chloride, by using appropriate temperatures, and 
by waiting for a sufficiently long time. 

With pure phosphate solutions the following method is generally 
sufficiently accurate. The volume of the solution should be 
20—30 c.c., and it should not contain more than 70 mg. of POQ,, 
corresponding with about 15 c.c. of 0°1N-sodium hydroxide. After 
the addition of 1 drop of methyl-orange solution (1 gram per litre) 
the solution, contained in a Jena-glass flask, is titrated with 0°1/- 
hydrochloric acid to a red colour ; then with 0°1N-sodium hydroxide 
to a yellow colour, using an equal volume of water containing 1 drop 
of methyl-orange and 1 drop of 0°1N-alkali as the comparison 
solution. To the solution are then added 30 c.c. of a 40% neutral 
solution of calcium chloride; the whole is then heated to boiling, 
and cooled to about 14°. Two drops of phenolphthalein solution 
(1 gram in 100 c.c. of 96% alcohol) are then added, and the 
solution titrated with 0°1N-sodium hydroxide free from carbonate 
to a distinctly red colour. The flask is then closed with a rubber 
stopper, kept for two hours at 14°, when the contents generally 
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become colourless, and again titrated to a red colour. From the 
results the percentage of phosphate can be calculated. 

If the solution contains more than 70 mg. PO, and the results 
are to be accurate, not more than 20—25 c.c. of the solution, 
containing at the most 119 mg. PO,, should be taken; it should 
be cooled to 4° before titration against phenolphthalein, and then 
kept in an ice-chest overnight before the final titration. 

A blank test should be carried out with a solution of 0°1N-hydro- 
chloric acid equivalent to the number of c.c. of sodium hydroxide 
used, and to which calcium chloride has been added. 

An extended series of experiments was made to ascertain the 
influence of other substances on the phosphate estimation in the 
ashes of foodstuffs. Pyro- and meta-phosphates must be preyented 
from forming by adding alkali to the foodstuff before it is ashed ; 
this precaution is always necessary when boric acid is present. 

The disturbing effect of aluminium and iron salts is obviated by 
precipitating them as tertiary phosphates by incomplete neutralisa- 
tion of the acid solution towards methyl-orange; the collected 
phosphates are then dissolved in neutral sodium citrate solution and 
titrated. 

When boric acid is not present, silicic acid and manganese com- 
pounds of higher valency are removed by evaporation of the ash 
with concentrated hydrochloric acid ; pyro- and meta-phosphates are 
thereby converted into orthophosphates. 

When boric acid is present, iron and aluminium phosphates are 
removed as before, the solution is made neutral to methyl-orange, 
neutral sodium citrate solution added, together with hydrogen per- 
oxide, and the titration carried out as before, except that the 
addition of calcium chloride is not necessary. The errors due to 
borates, silicates, and small quantities of the manganese compounds 
of higher valency are thus obviated. Also, after the addition of 
mannitol, the boric acid can be estimated. 

When the ash contains no phosphate or only small quantities of 
the same, together with iron, aluminium, or manganese salts, it is 
necessary to add a known quantity of a phosphate solution, in order 
to prevent being misled by these salts. T. S. P. 


Iodometric Estimation of Arsenic in Iron and Iron Ores 
after Precipitation with Hypophosphorous Acid. Lancetor 
ANDREWS (Chem. Zett., 1914, 38, 295).—A reply to Brandt (this vol., 
ii, 68). The author thinks his method of reducing with stannous 
chloride is preferable to the hypophosphite process, which yields an 
arsenic deposit contaminated with phosphorus. A volatilisation of 
arsenic as chloride is also to be feared in Brandt’s process. 

L. ve K. 


Iodometric Estimation of Arsenic in Iron and Iron Ores 
after Precipitation with Hypophosphorous Acid. L. Branpr 
(Chem. Zeit., 1914, 38, 295—296).—A reply to Andrews (preceding 
abstract). The objections to the hypophosphite process are not 
justified, and the use of stannous chloride presents no advantages. 
L. DE K. 
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Iodometry of Arsenic, Copper, and Iron. G. D. LanperR and 
J. J. Geaxe (Analyst, 1914, 39, 116—121).—The accuracy of the 
process given by Avery and Beans (A., 1901, ii, 623) for the 
iodometric estimation of arsenic in Paris-green and similar cupri- 
ferrous mixtures is confirmed. 

Arsenates are reduced by means of sulphur dioxide, and any 
volatile acids should be expelled by evaporation with sulphuric 
acid. 

The method is also suitable for the estimation of arsenites in 
the presence of ferric iron, but not in mixtures containing ferrous 
iron, chromium, nickel, cobalt, bismuth, and zinc salts. The best 
procedure is to add Rochelle salts first, and then slight excess of 
sodium hydrogen carbonate to the solution before titrating. 

As regards the iodometric titration of cuprous chloride, the 
authors find that the reaction is a reversible one, and the process 
is therefore best carried out by adding excess of iodide and titrating 
with thiosulphate. Titration of ferrous salts has been attempted 
with but indifferent results. 

Attention is also called to the slight absorption of iodine by 
acid carbonate. L. DE K. 


Solubility of Silica in Hydrochloric Acid, Nitric Acid and 
Sulphuric Acid, and its Recovery. Max Wuonper and A. 
Sutemann (Ann. Chim. anal., 1914, 19, 45—49).—From the authors’ 
experiments it is evident that silica cannot be completely recovered 
by a single evaporation and subsequent drying at 110° in the 
presence of the above acids, but the acid filtrate should be again 
examined for silica. After digesting gelatinous silica with dilute 
hydrochloric acid (1: 2) for two hours on the water-bath, the 
liquid contained 0°12 gram of silica per litre; after twelve hours 
at 18°, 0°03 gram was found. With acid (1:1) the result was 
0°14 and 0°03 gram per litre respectively, and with acid (2: 1) 
0°331 and 0°05 gram. 

When substituting nitric for hydrochloric acid, the results were 
0°10, 0°08, and 0°04 gram per litre (water-bath), and 0°02, 0°03, and 
0°03 gram at 18°. 

With dilute sulphuric acid (1:2) the result was 0°02 gram per 
litre (water-bath), and 0°04 gram at 18°. L. DE K. 


Analysis of Silicol and other Silicon Compounds Used in 
Generating Hydrogen. Grorcs F. Jausert (Chem. Zenir., 1914, 
85, 73—74; from Rev. gen. Chim. pure. appl., 1913, 16, 341—347). 
—The apparatus consists of a two-litre round-bottomed flask con- 
nected with a series of three wash-bottles, the first containing water 
to condense steam, the second bromine water and an excess of 
bromine to retain phosphine compounds, and the third 10% sodium 
hydroxide ; the latter is connected with a gasometer for measuring 
the volume of gas evolved, and is provided with a thermometer, the 
bulb of which does not dip into the solution. 

In an experiment, 500 c.c. of 40% sodium hydroxide are heated 
to about 80° in the flask. Fifty grams of the material under investi- 
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gation are accurately weighed, and enclosed in portions of 10 grams 
in cartridges of smooth paper, one end of which is securely fastened, 
the other loosely wrapped together. A cartridge is introduced into 
the flask, which is then securely corked. A steady evolution of gas 
occurs, during which the paper cartridge functions in much the 
same manner as a Kipp’s apparatus. When the evolution of gas 
ceases, a second cartridge is introduced, and so on. The temperature 
of the gas leaving the ) wash-bottle is observed, and the volume 
corrected to 0° and 760 mm. For the determination of phosphorus 
compounds the contents of the second wash-bottle are boiled to 
expel the excess of bromine, and, after cooling, precipitated with 
magnesium solution after addition of ammonia and ammonium 
chloride. 

Gravimetric Analysis of Silicol—For the determination of silicon, 
0°5 gram of the finely-powdered material is cautiously heated in a 
nickel dish of 8 cm. diameter with a mixture of 5 grams of dried 
sodium carbonate and 10 grams of sodium peroxide, and, finally, 
with continuous agitation, melted to a clear fluid. After cooling, 
the product is dissolved in water, acidified with hydrochloric acid, 
and the solution evaporated to dryness. The residue is treated with 
10 c.c. of hydrochloric acid and 100 c.c. of water and filtered, the 
process being repeated with the filtrate. The combined precipitates 
are dried, ignited, and weighed, and the silica found from the loss 
incurred on treatment with hydrofluoric and sulphuric acids. 

Titanium is determined by melting the residue in the crucible 
with potassium hydrogen sulphate (1 gram), dissolving the fused 
mass in much hot water, and uniting the solution with the two 
filtrates obtained in estimating the silicon. The mixed solutions 
are neutralised with ammonia, acidified with 1—2 drops of sulphuric 
acid, and treated with 60 c.c. of aqueous sulphurous acid. After 
boiling for an hour, the titanium dioxide is filtered, ignited, and 
weighed. 

For the estimation of iron, the filtrate is made up to 500 c.c., of 
which 250 c.c. are titrated with potassium permanganate. Alumin- 
ium is determined in the remaining 250 c.c. After exact neutralisa- 
tion with ammonia, hydrochloric acid, (4 c.c.) is added, followed by 
solutions of tribasic ammonium phosphate (2 grams), sodium thio- 
sulphate (10 grams), ard acetic acid (15 c.c.). After boiling for 
fifteen minutes, the precipitate is filtered, ignited, and weighed as 
aluminium phosphate. A commercial specimen of silicol examined 
according to the above method had the composition: Si, 70°35%; 
Fe, 11°90%; Ti, 355%; Al, 14°05%. For the evaluation of silicon 
compounds which are intended for the preparation of hydrogen, the 
author recommends the determination of the volume of hydrogen 
evolved by the action of sodium hydroxide in the above manner. 
Fifty grams of silicol yield 70—75 litres of hydrogen. H. W. 


Estimation of Free Alkali Hydroxide in Soaps. P. HeEer- 
MANN (Zeitsch. angew. Chem. 1914, 27, 135—136).—Polemical 
against Bosshard and Huggenberg (this vol., ii, 218), the author 
emphasising the fact that solid soaps are far from homogeneous, 80 
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that great care is necessary in sampling them; 20, 50, or 100 kilos. 
of the soap should be dissolved in water or other solvent, and the 
solution thus obtained should be sampled. . z. & P. 


Estimation of Free Alkali in Commercial Sodas and 
Soaps by the Barium Chloride Method. Anpr£ Kune, Victor 
Genin and D. Fiorentin (Bull. Soc. chim., 1914, [iv], 15, 200—205 ; 
Ann. Falsif., 1914, 7, 81—85).—The authors have made a series of 
experiments on the method of estimating free alkali in the presence 
of alkali carbonates, etc., by use of barium chloride in the cases 
of pure sodium carbonate, stearate, oleate, silicate, and borate. 
Slight residual alkalinity is found with the first three substances ; 
with the last two, the alkalinity of the filtrate is considerable, and 
in the case of borax varies with the volume of barium chloride 
solution used. In the case of sodium silicate, it is found (1) that 
the residual alkalinity is proportional to the volume of the solution, 
and is unaffected by the length of time during which the precipitate 
remains in contact with the solution ; (2) that the residual alkalinity 
is independent of fluctuations in temperature during the time the 
precipitate and solution are in contact, provided always that it is 
determined in the filtrate after cooling to the initial temperature ; 
and (3) that the ratio SiO,: BaO in the filtrate is unity. Residual 
alkalinity is therefore caused by dissolved barium silicate. 

The following are the onateal conclusions : 

(1) The barium chloride method of determining free alkali in 
soda does not give exact results when the latter contains such salts 
as sodium silicate or borax, which can give rise to appreciably 
soluble barium salts, that behave towards indicators in the same 
manner as barium hydroxide. On the other hand, the results are 
perfectly trustworthy if the soda is dissolved in water, a slight 
excess of barium chloride solution (10%) added, and the mixture 
treated with an equal volume of alcohol (95%); after remaining 
for some time, the precipitate is filtered, and the alkalinity of the 
filtrate estimated in the usual manner by WV/20-sulphuric acid in 
boiling solution, litmus being used as indicator. 

(2) The method is equally applicable to soaps which contain 
borates or silicates. On the other hand, the method has no 
advantage for soaps which only contain fatty esters, and, above all, 
oleates, since the solubility of barium oleate in 50% alcohol is con- 
siderable, exceeding even its solubility in water. H. W. 


Estimation of Hardness in Natural Waters. CLARENCE 
Banimann (J. Ind. Eng. Chem, 1914, 6, 209—211).—A summary is 
given of the results obtained in an investigation dealing with the 
accuracy of certain volumetric methods for the estimation of 
calcium-, magnesium-, and total-hardness in waters. In the case of 
water of medium hardness, the total hardness may be estimated in 
the usual way by means of standardised sodium carbonate and 
sulphuric acid solutions, and the calcium hardness by titrating the 
precipitated calcium oxalate with permanganate solution, the 
magnesium hardness being found by difference. With very hard 
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waters containing only small quantities of magnesia, it is necessary 
to estimate the latter gravimetrically. W. P.S. 


Valuation of Fluorspar. E. Bripren (J. Jnd. Eng. Chem., 1914, 
6, 265).—The following modifications are made in the method 
described previously by the author (A., 1912, ii, 997). The acetic 
acid solution is evaporated to dryness, the residue is dissolved in 
water, and the solution is boiled in order to precipitate the iron as 
basic acetate. After the silica has been volatilised and the residue 
weighed, the latter is again evaporated with hydrofluoric acid, in 
order to ensure that all nitrates have been converted into fluorides. 

W. P.S. 


New Method of Separating and Estimating Glucinum. 
AnprE Kuine and E. Geuin (Bull. Soc. chim. 1914, [iv], 15, 
205—210).—It has been shown by Urbain and Lacombe (A., 1902, 
i, 132) that the basic acetate of glucinum, Gl,O(OAc),, is 
readily soluble in chloroform, and can be distilled without decom- 
position at the ordinary pressure. The first of these properties has 
been utilised by Haber and Van Oordt (A., 1904, ii, 659) for the 
preparation of glucinum oxide free from alumina. The authors 
have attempted to apply it to the quantitative separation of 
glucinum from aluminium, but find that it is impossible to obtain 
a complete extraction of the basic glucinum acetate, owing to the 
difficulty with which the chloroform penetrates the particles of the 
latter. In the presence of iron the results are still less favour- 
able, since iron salts pass into the organic solvent. 

The following method is advocated, which depends on the fact 
that basic glucinum acetate is readily sublimed at 160—170°/ 
19 mm., whilst the basic acetates of iron and aluminium are non- 
volatile in these circumstances. 

The solution of the chlorides of glucinum, aluminium, and iron 
is precipitated at the boiling point with a slight excess of ammonia 
in the presence of ammonium chloride. After removal of the pre- 
cipitate, the filtrate is evaporated to dryness, the residue dissolved 
in warm water, and precipitated with ammonia. The combined 
precipitates are dissolved in dilute nitric acid, and the solution 
evaporated to dryness on the water-bath. The residue is cautiously 
ignited until a porous mass is obtained; complete decomposition of 
the nitrates is not essential. The product so obtained is repeatedly 
evaporated with acetic acid. The vessel containing the basic 
acetates is placed in a long glass tube, which is connected with a 
small manometer (the limb ot which next to the tube is filled with 
glacial acetic acid) and a water-pump, so that sublimation occurs 
in an atmosphere of acetic acid. After exhaustion, the tube is 
gently heated at 160—170° until sublimation commences, and after 
four hours the temperature is gradually raised to about 250°. The 
sublimate of basic acetate of glucinum is dissolved in fuming nitric 
acid, the solution cautiously evaporated, the residue dried at 110°, 
and subsequently calcined until constant in weight. A second 
sublimation of the basic acetates of iron and aluminium is advisable. 
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Iron and aluminium are estimated in the residue by treatment 
with fuming nitric acid and subsequent calcination. 

Test analyses show that the method is less accurate in the 
presence of preponderating amounts of alumina, and, in general, is 
best suited to those cases in which oxide of glucinum is present to 
the extent of at least 50%. If this is not the case, it is advisable 
to treat the mixture of oxides with a concentrated solution of 
ammonium carbonate, which dissolves the whole of the glucinum 
oxide, and only small quantities of iron and aluminium oxides. 
The analysis is effected on the residue obtained by evaporating the 
ammonium carbonate solution. H. W. 


Rapid Estimation of Zinc in its Ores. Direct Application 
of Frary’s Method to the Analysis of Ores. Sitvio ZuBLENA 
(Atte R. Accad, Sci. Torino, 1913-1914, 49, 178—194. Compare 
Frary, A., 1908, ii, 68).—The ore (2—5 grams) is moistened with 
sulphuric acid and treated with hydrofluoric acid. Sulphuric acid 
(D 1°8; 30 c.c.) is added in small portions, and the whole is 
cautiously warmed until dense fuming occurs. After cooling and 
treating with a little water, the precipitate of sulphates is filtered 
off and washed with water containing sulphuric acid. The filtrate 
is treated at 70° with hydrogen one, Frm then cooled, and diluted 
to 200 c.c. Of this solution, 150 c.c. are filtered through a dry 
filter-paper, and the hydrogen sulphide is removed from this portion 
by boiling. After cooling, the iron present is oxidised with a few 
drops of hydrogen peroxide. The free acid is then neutralised with 
sodium carbonate until a precipitate is formed, which redissolves 
with difficulty, and after boiling for some minutes the liquid is 
poured into the requisite quantity of sodium hydroxide (compare 
Frary, loc. cit.). The turbid liquid is boiled for five minutes, 
cooled, made up to 500 c.c., and filtered through an alundum filter. 
A portion of the filtrate (100 c.c.) is then electrolysed as described 
by Frary. In the operations described, care must be taken to use 
glass vessels which do not contain zinc. Some kinds of glass, in- 
cluding Jena glass, are found to yield appreciable quantities of 
zinc to boiling, concentrated alkalis. R. V. 8. 


Effect of Tungsten on the Ammonium Molybdate Assay 
for Lead. Hexpert Lavers (Chem. News, 1914, 109, 97).—Lead 
cannot be estimated directly, by titration with ammonium molyb- 
date solution, in such minerals as wolfram and scheelite, because 
the tungstic acid combines with the lead during the preparation of 
the sample for titration, and the molybdate titration yields a 
negative result. Trustworthy results are obtained, however, if the 
tungstic acid is separated previously. For this purpose, the mineral 
is digested with hydrochloric acid, nitric acid is added, the mixture 
is evaporated to a small volume, then diluted with water, boiled, 
and the tungstic acid, silica, etc., are separated by filtration. The 
lead in the filtrate is precipitated as sulphate; this is dissolved in 
ammonium acetate solution, and the titration is carried out in the 
usual way. The tungsten may be estimated by dissolving the 
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separated tungstic acid in ammonia, adding a known quantity of 
standard lead acetate solution, and titrating the excess of lead with 
ammonium molybdate solution. The reaction between lead acetate 
and ammonium tungstate is shown by the equation Pb(C,H;O,).+ 
(NH,),WO,= PbWO, + 2NH,°C,H;0,. W. P. &. 


Electrolytic Estimation of Copper. H. Ciousgy (J. Jnd. Eng. 
Chem., 1914, 6, 265—266).—In cases where copper is not deposited 
properly from its nitric acid solution, the addition of sodium acetate 
to the electrolyte is recommended. W. P.S. 


Method for the Electrolytic Estimation of Mercury in 
Urine. Herman Patme (Zeitsch. physiol. Chem., 1914, 89, 345—348). 
—The method, which is described in detail in the original, consists 
in treating the urine with hydrogen sulphide, some copper sulphate 
having been previously added. The organic matter present must 
first be oxidised with sulphuric acid and potassium permanganate, 
any precipitated manganese compounds being removed by means of 
hydrogen peroxide. The mixture of copper sulphide and mercury 
sulphide is dissolved in bromine water, and after removal of the 
excess of bromine by means of carbon dioxide, the copper and 
mercury are deposited on a platinum cathode. The mercury is 
then driven off by heating the cathode in a current of carbon 
dioxide, and the difference in weight gives the amount of mercury 
present. R. V. 8. 


Volumetric Estimation of Mercuric Chloride. W. Sriwe 
(Chem. Zeit., 1914, 38, 320).—Tbe process is based on the reduction of 
mercuric chloride to metal by hydrazine sulphate, and titration of 
the excess of the reagent added. Into a 100 c.c. flask are intro- 
duced 10 c.c. of the solution of mercuric chloride (of about 2% 
strength) and 10—15 c.c. of 1% hydrazine sulphate solution 
(accurately measured). A pinch of sodium hydrogen carbonate is 
added, and the flask is placed in luke-warm water. The reduction 
is complete in a quarter of an hour. When cold, the liquid is 
made up to the mark and well shaken. After filtering, 50 c.c. are 
diluted up to 300 c.c., and acidified with acetic acid, a small 
spoonful of sodium acetate is added, and then a definite volume 
of V/10-iodine solution. After fifteen minutes, the excess of iodine 
is titrated with V/10-thiosulphate, with starch solution as indicator. 
The calculation is as follows. From the number of c.c. of iodine 
required for the oxidation of the total quantity of hydrazine 
sulphate added is deducted the number of c.c. of iodine used in 
the experiment, remembering that only 50 c.c. have been taken for 
the titration. Each c.c. of iodine thus found, when multiplied by 
0°013576, represents the mercuric chloride present. L. pe K. 


The Assay of Iron Pyrites. Ernest Martin (Mon. Sci., 1913, [v], 
3, ii, 688—689).— Estimation of Lead, Copper and Zinc.—Three grams 
of the powdered sample are mixed in a porcelain crucible with 
2 grams of sulphur and 8 grams of potassium-sodium carbonate for 
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fifteen minutes. The crucible is placed in a dish containing 
300—400 c.c. of hot water, and 20 c.c. of hydrochloric acid are 
then added. After introducing 25 grams of sodium acetate, the 
precipitate is collected and washed with water acidified with acetic 
acid and containing hydrogen sulphide, and the zinc is then re- 
moved by treatment with dilute hydrochloric acid. It generally 
contains a trace of iron, from which it is separated in the usual 
manner (bromine and ammonia); it is then reprecipitated as 
sulphide, and burnt to oxide. 

The insoluble portion is dried and heated in a porcelain crucible, 
and is then sedinaiest in nitric acid, and the lead is separated 
from the copper as follows. One to two c.c. of sulphuric acid are 
added, and the nitric acid expelled by evaporation. On adding 
water, the lead sulphate remains insoluble, and after washing with 
water containing a little sulphuric acid it is dissolved in ammonium 
acetate and precipitated as chromate. The copper is reprecipitated 
as sulphide, and then burnt to oxide, or the nitric acid solution of 


the lead and copper may be submitted to the usual electrolysis. 
L. ve K. 


Detection of Nickel in Fats. Ropert H. Kerr (J. /nd. Eng. 
Chem., 1914, 6, 207).—In testing hydrogenised cottonseed oil for the 
presence of nickel, it sometimes happens that a fugitive red colora- 
tion is obtained on the addition of the dimethylglyoxime reagent 
and ammonia. This coloration fades rapidly, and is not likely to 
be mistaken for that given by nickel, but, in order to avoid con- 
fusion, it is recommended that the hydrochloric acid extract of the 
fat should be evaporated to dryness, and the residue again 
evaporated with nitric acid in order to destroy all organic matter 
before the test is applied. W. P. S. 


Colorimetric Estimation of Nickel. V. Linpr (Zeitsch. anal. 
Chim., 1914, 53, 165—175).—To 20 c.c. of the ammoniacal solution 
of nickel (containing 0°1—0°02 mg. per c.c.) is added 0°5 c.c. of 
a freshly prepared 4% solution of potassium thiocarbonate, and 
the reddish coloration produced is compared immediately with that 
of a standard solution of nickel in the well-known manner. 

The process is recommended for the rapid estimation of nickel 
in steels, the iron being eliminated by means of bromine and excess 
of ammonia. The ammoniacal liquid is made up to a definite bulk, 
and 20 c.c. of the filtrate are tested as described. L. DE K. 


Estimation of Titanium as Phosphate. Grorcs 8S. Jamirson 
and Richarp WrRensHALL (J. Ind. Hng. Chem., 1914, 6. 203—205).— 
The authors have investigated a method proposed by Ericson (Zron 
Age, 1903, August 27th, 4), which depends on the precipitation 
of titanium by treating its boiling solution with ammonium 
phosphate after any iron present has been reduced by means of 
ammonium hydrogen sulphide or sulphur dioxide. The method 
was found to be trustworthy, except when very small quantities of 
titanium were present. Even in this case but slight loss occurs if 
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excess of sulphuric acid in the solution is neutralised before the 
titanium is precipitated as phosphate. Titanium may also be pre- 
cipitated as phosphate from its hydrochloric acid solution in the 
presence of tartaric acid and ferrous salts, and also of aluminium 
salts, provided that sufficient hydrochloric acid is present to prevent 
the precipitation of aluminium phosphate. For the precipitation 
of titanium in the presence of relatively large amounts of iron, the 
solution should measure about 100 c.c., and contain 15 c.c. of dilute 
hydrochloric acid (1: 1). W. P. S. 


Use of Ammonium Nitrosophenylhydroxylamine (“Cup- 
ferron”) in the Quantitative Separation of Titanium from 
Iron. Wiuttiam M. Tuornton, jun. (Amer. J. Sot., 1914, [iv], 37, 
173—178. Compare A., 1913, ii, 250).—It is shown that titanium 
may be precipitated quantitatively by means of “cupferron” from 
a solution containing tartaric acid, for instance, from such a solu- 
tion as is obtained when any iron present has been separated 
previously as its sulphide in the presence of tartaric acid. In the 
case of a solution containing both iron and titanium, a quantity 
of tartaric acid equal to three times the weight of the ferric oxide 
and titanic oxide is added, the solution is neutralised with 
ammonia, 2 c.c. of dilute sulphuric acid (1:1) are added, and 
hydrogen sulphide is passed through the solution until the iron has 
been reduced ; the solution is then rendered ammoniacal, a further 
quantity of hydrogen sulphide is introduced, and the ferrous 
sulphide is separated by filtration. The filtrate is acidified with 
dilute sulphuric acid, boiled to expel hydrogen sulphide, then 
neutralised partly with ammonia (leaving about 2°5 c.c. of 
sulphuric acid, 1:1, for every 109 c.c. of the solution), and the 
titanium is precipitated with “cupferron.” W. P.S. 


Analysis of Ferrozirconium. Lupwieg Werss and WALDEMAR 
TRAUrMANN (Zeitsch. anal. Chem., 1914, 53, 114—115).—A controversy 
with Wunder and Jeanneret (A., 1913, ii, 249), who state that 
zirconium oxide, after fusion with alkali, is insoluble in hydro- 
chlorie acid. 

The authors state that zirconium oxide, after fusion with sodium 
hydroxide, is soluble in hydrochloric acid, which fact was, more- 
over, well known. L. pE K. 


Volumetric Estimation of Vanadium. Gustav WEcELIN 
(Zeitsch. anal, Chem., 1914, 53, 81—99).—The estimation of vanadium 
by titrating with permanganate after previous reduction with 
sulphur dioxide is accurate within 0°2% when operating on 0°3—0°4 
gram of the vanadium compound. An addition of manganous 
sulphate is useful should chlorine be present. 

The reduction by means of hydrochloric acid and alcohol also 
leads to good results, provided the evaporation with alcohol is once 
more repeated. Iron in the ferric state does not interfere, but large 
quantities of sulphuric acid should vot be present. 
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The iodometric estimatior of vanadium can also be recommended 
in all cases where no interfering substances are present. 

Pure vanadium pentoxide, useful in checking the standard solu- 
tions, may be conveniently prepared by boiling vanadium oxy- 
chloride with water and fusing the precipitate after previous 
moistening with nitric acid. A less pure article may be obtained 
by igniting ammonium vanadate. L. pe K. 


Rapid Estimation of Antimony and Arsenic in Antimonial 
Leads and Anti-friction Alloys. L. Brertiaux (Ann. Chim. ana/., 
1914, 19, 49—51).—Five grams of the alloy are heated with 40 c.c. 
of sulphuric acid in a distillation flask until dissolved. When cold, 
an equal volume of water is added, the whole heated to boiling and 
then at once titrated with standard permanganate. This gives the 
joint arsenic and antimony. 

The arsenic is then estimated by adding 15 grams of ferrous 
sulphate and 150 c.c. of fuming hydrochloric acid, and distilling 
the liquid. The distillate is titrated by means of standard iodine 
as usual. 

Iron, if present in appreciable quantities, should be estimated 
separately, say, colorimetrically, and allowed for when recording the 
antimony. One part of iron=1°0714 parts of antimony. 

L. pE K. 


The Examination of Antimony Pentasulphide. W. Scumrirz 
(Chem. Zentr., 1914, i, 495—496; from Gummi-Zeit., 1913, 28, 
453—455).—Antimony may be estimated in the pentasulphide by a 
volumetric method based on the following reactions: (1) Sb,S,+ 
6HC]=3H.S +2S8+2SbCl,, (2) 2ZKBrO,+2HCl+3Sb,0,=2KCl + 
2HBr +38b,Q,. A standard solution of pure dry potassium bromate, 
containing 2°7850 grams, is very stable, and 1 c.c. corresponds with 
6 mg. of antimony. The pentasulphide is boiled with hydrochloric 
acid until the hydrogen sulphide is expelled, and the solution is 
treated with tartaric acid, filtered, and titrated with the above 
solution, using methyl-orange in the cold, or indigo in the hot, 
liquid. 

"Fieteoction with carbon disulphide is a sufficiently accurate 
method for the estimation of free sulphur in the pentasulphide. 

Small quantities of lead in presence of much antimony may be 
estimated in caoutchouc wares by precipitating as sulphide, dissolv- 
ing in dilute nitric acid with sufficient tartaric acid, and converting 
the lead into the sulphate. J.C. W. 


Some Physical Properties and the Analysis of Ternary 
Mixtures of Toluene, Carbon Tetrachloride, and Ethylene 
Dibromide. Joun F. W. Scuutze (7. Amer. Chem. Soc., 1914, 36, 
498—513).—A graphical method is described for determining the 
composition of certain ternary mixtures which is based on the 
principle that measurements of two physical properties are neces- 
sary and sufficient for the purpose. After the two physical proper- 
ties have been sufficiently determined for known mixtures of the 
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three given substances, the analysis of unknown mixtures can be 
rapidly effected. A complete set of preliminary measurements has 
been made for mixtures of toluene, carbon tetrachloride, and 
ethylene dibromide, three constants being determined, namely, the 
specific volumes, boiling points, and refractive indices. E. 


Estimation of the Hydrocarbon Content of Concentrated 
Oil of Lemon. E. Bécxer (J. pr. Chem., 1914, [ii], 89, 199—207). 
—The method of estimation consists in removing the citral with 
sodium hydrogen sulphite, and shaking the residue with ice-cold 
dilute alcohol (51% by vol.), in which the hydrocarbons are practi- 
cally insoluble. Full experimental details are given. F. B. 


Further Comparative Investigations of Crude Caoutchouc 
and Caoutchouc by Bromination. W. Vauser and E, WIeNneRTH 
(Chem. Zentr., 1914, i, 82; from Gummi Zeit, 1913, 28,92. Compare 
A., 1913, ii, 630).—The authors have investigated Para-caoutchouc 
and soft rubber prepared from it, together with various samples 
of crude caoutchouc (South Cameroon, Black Balata, Guayule, pale 
Madagascar, Don de Mazambique, Negro head), according to 
the Budde-Axelrod (A., 1911, ii, 545) and Vaubel methods. Con- 
cordant results were obtained with Para-caoutchouc. On the other 
hand, further experiments are necessary to render the method 
applicable to vulcanised rubber and crude caoutchouc. 4H. W. 


Direct Estimation of Pure Caoutchouc in Crude Caout- 
chouc. Pontio (Ann. Chim. anal., 1914, 19, 60—62).—Boiling with 
the higher homologues of benzene (toluene, xylene, cymene) is 
recommended. The solution, which is filtered while hot, is evapor- 
ated to a syrupy consistence (if necessary under reduced pressure), 
and then poured into an excess of absolute alcohol or acetone, which 
completely precipitates the pure caoutchouc. L. vE K. 


Physiochemical Wine Analyses. W. I. Baraciora and Cu. 
Gonet (Zertsch. anal. Chem., 1914. 53, 100—114).—In order to get a 
good insight into the constitution of a wine a very exhaustive 
analysis should be made, coupled with physical tests, such as conduc- 
tivity, refraction, etc. A full analysis of the ash is also desirable. 

L. pE K. 


Estimation of Extract in Wines. Vuapmrr N3rcovan 
(Zeitsch. anal. Chem., 1914, 53, 160—165).—-Into a weighing-glass of 
60 mm. diameter and 30 mm. in height are placed approximately 
5 grams of anhydrous sodium sulphate, and the whole is carefully 
weighed. Five c.c. of the wine (at 15°) are then carefully added so 
as to moisten the mass completely, and the open glass is placed in a 
vacuum desiccator, in which is inserted 15 c.c. of sulphuric acid. 
After one or two hours the pressure is reduced to 10—15 mm., and 
after another twelve to fourteen hours a current of dry air is 
passed. The glass is then closed and again weighed, the increase 
representing the amount of extract in the 5 grams of wine. As the 
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sodium sulphate obstinately retains traces of water, a correction 
must be applied, which is determined practically by a blank 
experiment with water. L. ve K. 


Accurate Estimation of [Solid] Extract in Wines and 
Fermented Liquids. Px. Matvezin (Ann. Chim. anal., 1914, 19, 
62—65).—The liquid is evaporated (in two portions of 25 c.c.) in a 
little flask at 75—80° under reduced pressure. The contents are 
then boiled for one hour in a current of steam, the object being to 
eliminate the glycerol completely. A convenient apparatus is 
described. 

The residue is now completely dried by heating for ten minutes 
in a vacuum at the temperature of boiling water. L. ve K. 


Estimation of Alkyl Groups Attached to Nitrogen Hans 
Meyer and Karwt Sremer (Monatsh., 1914, 35, 159—161).—The 
method of Herzig and Meyer for the estimation of alkyl groups 
attached to nitrogen, by treating with hydriodic acid, fails in some 
cases to give accurate results. This is found to occur where the 
substance under examination easily undergoes scission of methyl- 
amine, for example, with benzomethylamide and phthalomethyl- 
imide. Even after several repetitions of the treatment with 
hydriodic acid, the amount of silver iodide obtained may fall con- 
siderably short of the theoretical, this being due to the volatility of 
methylamine hydriodide. 

The best method of treatment for such substances is hydrolysis 
with potassium hydroxide, the liberated methylamine being 
absorbed in standard acid. mF. T. 


Estimation of Phenol in the Presence of Hexamethylene- 
tetramine and Formaldehyde. L. V. Repman, A. J. WeiTs, and 
F. P. Brock (J. Ind. Eng. Chem., 1914, 6, 205—206).— Phenol in the 
presence of hexamethylenetetramine may be estimated by a method 
described previously by the authors (A., 1913, ii, 632, 988). Form- 
aldehyde interferes with the volumetric estimation of phenol with 
bromine, and must be converted into hexamethylenetetramine by 
the addition of ammonia before the estimation is commenced. 

W. P. S. 


Estimation of Cholesterol and Oxycholesterol by Auten- 
reith and Funk’s Method. E. Scureiper (Chem. Zenir., 1914, i, 
78; from Miinch. med. Woch., 1913, 60, 2001—2002).—In a three 
months’ old, greatly decomposed sample of blood, Autenrieth and 
Funk have found a substance which still gives the Liebermann 
colour reaction, but does not yield a precipitate with digitonin. 
This is a property of oxycholesterol. With the aid of Autenrieth- 
Funk’s method, the latter may be estimated in the following 
manner: In one portion of the solution the total cholesterol is 
estimated colorimetrically, whilst in a second portion the cholesterol 
is precipitated with digitonin. The filtrate is evaporated, and the 
residue treated with a little ether. The latter is placed on ice for 
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a short time, and the excess of digitonin removed. The ether is 
evaporated, the residue dissolved in chloroform, and again colori- 
métricaily estimated. From the results obtained, the amount of 
each substance is readily calculated. In the investigation of blood, 
portions of 10 c.c. must be taken, since the quantity of oxychole- 
sterol is very small. In any case, the presence of cholesterol in the 
residual chloroform solution should be determined by use of the 


glacial acetic-sulphuric acid reaction or by the spectrum. 
H. W. 


Table for Calculating Dextrose, Invert Sugar, Lactose 
and Maltose from the Weighed Cuprous Oxide. TH. von 
FELLENBERG (Chem. Zentr., 1914, i, 575; from Mitt. Lebensmitt. Hyg., 
1913, 4, 369—374).—The author has elaborated Kelhofer’s table of 
invert sugar values (A., 1906, ii, 311) by introducing the values for 
other sugars which correspond with weights of cuprous oxide or 
copper from 10 to 520 mg. J. C. W. 


Influence of Ammonium Sulphate on the Specific Rota- 
tion of Milk Sugar. R. Rosemann (Zeitsch. physiol. Chem., 1914, 
89, 133—140).—Although the specific rotation of lactose is not 
affected by dilution with water, it is decreased by dilution with 
ammonium sulphate solution, the diminution amounting to nearly 
4% when the solution is saturated with the salt. This is in agree- 
ment with the results of Jahnson-Blohm (A., 1913, ii,-351), so that 
the correction recommended by him in Salkowski’s method for the 
estimation of milk-sugar is justifiable on this ground. According to 
Kretschmer, however (A., 1913, ii, 635), Salkowski’s method gives 
rather high results, so that perhaps it is preferable not to apply the 
correction. R. V. 8. 


Behaviour of Refined Sugar towards Fehling’s Solution 
under the Conditions of Herzfeld’s Method for Estimating 
Invert Sugar. F. Srroumer (Bied. Zentr., 1914, 43, 113; from 
Ocsterr.-Ung. Zeitsch. Zuckerind. Landw., 42, Heft. 3).—Under the 
conditions of Herzfeld’s method, pure sucrose undergoes inversion, 
and considerably more cuprous oxide is produced than when the 
Fehling’s solution is heated with water alone. Experiments with 
refined sugar, free from colouring matters, showed that the reducing 
power is influenced by the nature, as well as the amount, of the 
non-sugar present. N. H. J. M. 


Estimation of Glycogen in Yeast. fF. Scuénretp and E. 
Ktwnzet (Chem. Zentr., 1914, i, 5783 —579 ; from Woch. Brauerei, 1913, 
31, 9—12).—The glycogen was estimated by a modification of 
Pfliiger’s method. 8. B. 8. 


Detection of Small Quantities of Formaldehyde and 
Formaldehyde Compounds by means of Magenta-Sulphurous 
Acid containing Hydrochloric Acid. Herricu Fincke (Zeitsch. 
Nahr. Genussm., 1914, 2'7, 246—253).—In the presence of an excess 
of hydrochloric acid, formaldehyde yields a characteristic colora- 
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tion with a magenta-sulphurous acid solution. The reagent is pre- 
pared by dissolving 1 gram of rosaniline hydrochloride in 500 c.c. 
of water, adding 25 grams of sodium sulphite and 15 c.c. of hydro- 
chloric acid (D 1°124), and diluting the mixture with water to 
1 litre. Ten c.c. of the liquid to be tested are treated with 2 c.c. 
of hydrochloric acid (D 1°124) and 1 c.c. of the reagent; if form- 
aldehyde is present, a violet-red coloration develops within a period 
varying from a few minutes to twelve hours. Other aldehydes do 
not yield a coloration under these conditions. The test will detect 
formaldehyde in a dilution of 1 in 500,000. Where possible, the 
test should be applied directly to the liquid under examination ; 
dark-coloured liquids may be treated previously with animal 
charcoal and hydrochloric acid. Formaldehyde combines with 
certain organic substances, and is not liberated by treatment with 
hydrochloric acid; this is particularly noticed in the cases of 
rhubarb leaves. Milk combines with formaldehyde to a certain 
extent, but the aldehyde is set free on the addition of a mineral 
acid, although a portion disappears when the milk is kept for some 
time. The test may be employed for the detection of hexa- 
methylenetetramine after this has been decomposed by heating with 
hydrochloric acid, but formaldehyde combined previously with 
sulphurous acid cannot be detected by means of the reagent. 
W. P.S. 


Estimation of 8-Hydroxybutyric Acid. E. L. Kennaway 
(Proc. physiol. Soc., 1913; J. Physiol., 47, xxvii—xxix).—In Shaffer’s 
method, the acid is oxidised by potassium dichromate and sulphuric 
acid to acetone, which is distilled off and estimated by iodine and 
thiosulphate. It is preferable to use Scott-Wilson’s method with 
mercuric cyanide for the estimation of the acetone. W. D. H. 


Determination of the Freezing Point of Milk. <A. Lam 
(Chem. Weekblad, 1911, 11, 198—200; M. C. Dexnuyzen (ibid., 
201—204); N. Scuoort (ibid., 204); J. D. Fixipro (ibid., 204— 
206); van Raatte (ibid., 206—207); M. G. Hummexincx (ébid., 
207—209); P. A. Merrsure (ibid., 209—211).—A polemical dis- 
cussion, partly on the work of Dekhuyzen (this vol., ii, 169), and 
partly on the method recommended in the Dutch Codex Alimen- 
tarius for the determination of the freezing point of milk. 

A. J. W. 


Analysis of Decomposed Milks. A. Gascarp (Ann. Chim. anal., 
1914, 19, 57—-62).—To the weighed and also measured sample is 
added an equal bulk of sulphuric acid with rotatory shaking, and 
when cold the whole is shaken with 100 c.c. of pure benzene in a 
stoppered and graduated tube. Ten c.c. of the benzene are then 
taken, and on evaporation yields the fat. 

An aliquot part of the acid liquid is then treated for nitrogen 
proteins by the Kjeldahl process. The density, for calculation 
purposes, may be taken as 1033. L. ve K. 
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Glycerides of Fats and Oils. VII[. Application of the 
“Melting point Difference” Number in Fat Analysis. A. 
Boémer, R. Kronic, R. Ley, and H. Merten (Zeitsch. Nahr. Genussm., 
1914, 27, 153—172. Compare A., 1913, ii, 444)—Further in- 
vestigation of a method described recently by the authors for the 
detection of beef fat in lard shows that the results obtained are not 
influenced by the presence of cocoanut oil, earthnut cil, sesame oil, 
and cottonseed oil. Mixtures of lard and hydrogenised (hardened) 
oils behave, however, like mixtures of lard and beef fat, but in this 
case the presence of a vegetable fat may be ascertained by means of 
the phytosteryl acetate test. Lard obtained from pigs fed on maize, 
cocoanut, cottonseed, and sesame meals or cakes yields the same 
figures as does ordinary lard. Results of preliminary experiments 
indicate that the method will be of use in the detection of lard in 
butter fat. W. P. S. 


Composition of Palm-Kernel Oil. G. D. Exspon (Ana/yst, 
1914, 39, 783—80. Compare A., 1913, i, 159).—From the weights 
of the different fractions obtained on distilling the esters produced 
by submitting palm-kernel oil to alcoholysis, the composition of the 
fatty acids of the oil was found to be as follows: hexoic acid, 2%; 
octoic acid, 5%; decoic acid, 6%; lauric acid, 55%; myristic acid, 
12%; palmitic acid, 12%; stearic acid, 7%; oleic acid, 4%. These 
figures do not differ from those found for cocoanut oil (loc. cit.) to 
such a degree as to afford a means of detecting the two oils in a 
mixture of the same. W. P. S. 


Phosphomolybdic Acid as a Reagent for Chemical and 
Microchemical Tests for Adulterations in Saffron. A. Verba 
(Chem. Zeit., 1914, 38, 325—327).—The colouring matter of saffron 
gives a pronounced green colour with phosphomolybdic acid; other 
vegetable adulterants do not give this colour, which may therefore 
be used as a test. When there is considerable adulteration, the 
chemical test is sufficient, but when the quantity of adulterant does 
not exceed 5%, it is necessary to make a microchemical test. The 
behaviour, chemical and microchemical, of the various likely 
adulterants, when submitted to the action of the reagent, is 
described in detail. 

The phosphomolybdic acid is made by dissolving 25 grams of 
sodium phosphomolybdate in 90 c.c. of water and 20 c.c. of concen- 
trated nitric acid; the solution is filtered after keeping for eight 
days, and is then ready for use. Instead of this solution, a solution 
made by mixing 40 c.c. of a 10% solution of sodium phospho- 
molybdate with 60 c.c. of concentrated sulphuric acid may be used ; 
it gives a blue colour with saffron, which remains unchanged for a 
day or longer; adulterants give other colours, which are described. 

The colour reaction given by the saffron is to be ascribed to the 
crocin present, which possesses a glucosidic structure. T.S. P. 


Nitrogen Metabolism. New Methods for the Estimation 
of Urea, Ammonia, and Amino-acids. L. Lematre (Chem. 
Zentr , 1914, i, 500; from Bull. Sci. Pharmacol., 1913, 20, 577—584, 
647—659).—A method is described for the estimation of urea, 


ii. 306 ABSTRACTS OF CHEMICAL PAPERS. 


ammonia, and amino-acids in two portions of urine. In one, 
ammonia is precipitated by phosphotungstic acid and magnesium 
chloride, and the filtrate is divided, urea being estimated in one 
part by sodium hypobromite, and the amino-acids in the other by 
titration in presence of formaldehyde. In the other portion, urea 
and ammonia are returned as nitrogen by means of sodium hypo- 
bromite, after precipitation with lead acetate. J.C. W. 


The Hstimation of Urea, and Indirectly of Allantoin, in 
Urine by means of Urease. Ropert Henry ADERS PLIMMER 
and Ruts Fizsy Sxeton (Biochem. J., 1914, 8, 70—73).—The estima- 
tion of urea in urine is quickly and accurately made by decom- 
posing it with urease at 35—40° for one hour. The ammonia 
evolved is estimated by Folin’s air-current method; anhydrous 
sodium carbonate is then added, and the air current continued for 
another hour. Liquid paraffin is convenient to lessen frothing. 
Urease does not decompose allantoin, and since allantoin and urea 
are both quantitatively decomposed by Folin’s magnesium chloride 


method, the amount of the former is readily estimated by difference. 
W. D. H. 


Ureometer for Use with Water. D. E. Tsakatoros (J. Pharm. 
Chim., 1914, [vii], 9, 287—288).—A compact form of ureometer, which 
can also be employed for the determination of urea in blood, is 
described. The advantages claimed are that the size of the 
apparatus is such that it can conveniently be immersed in a vessel 
of water, and that exact measurement of the volume of hypobromite 
solution is unnecessary. 

The apparatus consists of a tube 9—10 cm. long and 1°5 cm. in 
diameter, at the bottom of which are placed a number of glass 
beads; this tube communicates by means of a stop-cock with a 
similar, but shorter, tube, which can be closed by a rubber stopper. 
Each of these tubes is separately connected with the upper portion 
of the measuring vessel. The urine (1 c.c.) is introduced into the 
lower tube. The stop-cock is shut, the hypobromite solution placed 
in the upper tube, and the whole apparatus immersed in a beaker 
of water. The level of the water is adjusted to zero in the 
measuring vessel, and the upper tube securely stoppered. The 
hypobromite solution is added to the urine, the apparatus vigorously 
shaken, and the volume of nitrogen read off after twenty minutes. 


H. W. 


Purification of Alcoholic Extracts of Putrifying Viscera 
and Other Organic Substances. Jorce Maenin and Enrique 
V. Zappi (Anal. Suc. Quim. Argentina, 1913, 1, 327—336).—Treatment 
of alcoholic extracts in toxicological analysis by aluminium sulphate 
and potassium hydroxide is superior as a means of purification to 
the treatment with aluminium amalgam recommended by Kohn- 
Abrest (A., 1913, ii, 81), and does not demand so much attention 
during the process. As regards ptomaines, the addition of either 
aluminium reagent to the final aqueous extracts effects a notable 
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increase in purity as compared with the original Dragendorff 
method. 

Other reducing agents, such as stannous chloride, sodium 
amalgam, and zinc dust, do not appear to be of much value as 
purifying agents. G. D. L. 


Estimation of Strychnine in the Presence of Quinine 
CuarLes Simmonps (Analyst, 1914, 39, 81—83).—In the process 
described, the strychnine is separated as its ferrocyanide from an 
acid solution of the mixed alkaloids; the quinine is estimated by 
difference, or weighed separately. The mixed alkaloids, obtained 
in the usual way (say, from 50 c.c. of such a preparation as Easton’s 
syrup), are weighed, dissolved in 50 c.c. of 10% sulphuric acid, and 
5 c.c. of a 4% potassium ferrocyanide solution are added drop by 
drop. After a few hours, the precipitate is collected on a small 
filter, washed three times with 5% sulphuric acid, using 3 c.c. each 
time, then dissolved in dilute ammonia, and the solution extracted 
with chloroform. The chloroform solution is shaken with successive 
quantities of 20% sulphuric acid, the strychnine is reprecipitated 
from the acid solution as ferrocyanide, and again obtained in 
chloroform solution; this solution is evaporated, and the residue 
dried at 100° and weighed. W. P. S. 


Estimation of Alkaloids. Application to Nux vomica 
Preparations. A. Azapian (Chem. Zentr., 1914, i, 431—432; from 
Schweiz. Woch. Chem. Pharm., 1913, 51, 761—765).—The alkali- 
metric estimation of strychnos alkaloids is untrustworthy, but a 
useful method, which may be applied to all strychnine- prepara- 
tions, depends on the precipitation with silicotungstic acid. The 
powdered drug is macerated with ammonia and a mixture of 
chloroform and ether; the extract is then shaken with nitric acid, 
and the concentrated acid solution is precipitated with a 5% solu- 
tion of silicotungstic acid. The precipitate is ignited, and the 
weight of the residue, WO;,Si0,, multiplied by 0°4980, gives the 
number of grams of alkaloid. J. C. W. 


Estimation of Strophanthine in the Seeds and Tincture of 
Strophanthus. J. B. Lampart and A. MOLLER (Arch. Pharm., 1913, 
251, 609—632).—The methods of Fraser, Fromme (1897), Fromme 
(1900), Thoms, Mann, and Dohme, and the W.K. method for the 
estimation of strophanthine in the seeds, and those of Dowzard 
and Barclay for the tincture, are found to give unsatisfactory 
results. The authors recommend Fromme’s method (1910) both 
for the seeds and the tincture. The method is as follows. Seven 
grams of the crushed seeds and 70 grams of absolute alcohol are 
weighed in a flask, and boiled for one hour. After cooling, the 
mixture is made up to the original weight with alcohol and filtered. 
The residue obtained by evaporating 50°5 grams of the filtrate 
(corresponding with 5 grams of the seeds) is treated with petroleum 
and filtered. The insoluble portion is boiled with 5—8 grams of 
water, treated with five drops of lead acetate and about 0°2 gram 
of kieselguhr, well mixed, and filtered into a 100 c.c. flask, the dish 


ii. 308 ABSTRACTS OF CHEMICAL PAPERS. 


and filter being well washed with small quantities of boiling water. 
The filtrate is treated with five drops of hydrochloric acid and 
boiled gently for about two hours until its weight is about 10 grams. 
After the addition of about 10 grams of water and cooling, the 
liquid is extracted twice with 10 c.c. of chloroform, the extracts 
being filtered into a tared 100 c.c. flask. The aqueous liquid is 
again boiled for thirty minutes, cooled, and extracted thrice with 
10 c.c. of chloroform, the operations being repeated if the aqueous 
liquid still tastes bitter. The combined extracts are freed from 
chloroform, and the residue of strophanthidine is dried in a 
desiccator and weighed. The weight multiplied by 2°187 and by 
20 gives the percentage of strophanthine in the seeds. 

The method, as applied to tincture of strophanthus, is as follows. 
The tincture, 51°0 grams (corresponding with 5 grams of seeds), 
is freed from alcohol on the water-bath, and the residue is treated 
with about 20 grams of hot water, fifteen drops of lead acetate, 
and 0°2 gram of kieselguhr. The subsequent treatment is like that 
described above. 

The method gives higher percentages than any of the others; 
Rydén claims that they are too high. C. 8. 


Estimation of the Salt-Soluble Proteins in Wheat Flour. 
Gro. A. Ouson (J. Ind. Eng. Chem., 1914, 6, 211—214).—Edestin, 
leucosin, and gliadin are extracted from flour when this is treated 
with a 1% sodium chloride solution, the quantity of gliadin thus 
extracted amounting to about 29% of the total proteins; when 10% 
sodium chloride solution is employed, the quantity of gliadin 
obtained in solution is only about 5% of the total proteins. In the 
estimation of edestin and leucosin, a correction may be made for 
gliadin, since the sum of the quantities of amido-, globulin-, and 
albumin-nitrogen subtracted from the total salt-soluble nitrogen 
gives the amount of gliadin-nitrogen soluble in 1% sodium chloride 
solution. The amount of nitrogenous substances extracted by 
sodium chloride solutions, and directly coagulated by heat, varies 
with the concentration of the solvent, the 10% concentration giving 
higher results than the 1% solution. These substances are partly 
or wholly soluble in dilute alcohol, the solubility varying with the 
concentration of the sodium chloride solution employed. 


P. S. 


Estimation of Proteinin Urine. Preirrer (Chem. Zentr., 1914, 
i, 431; from Zeitsch, Allg. Osterr. Apoth. Ver., 1913, 51, 420—421). 
—To 10 c.c. of the urine are added 10 c.c. of a reagent made by 
dissolving 1 gram of phosphotungstic acid and 5 c.c. of concentrated 
hydrochloric acid in 100 grams of 96% alcohol. The reaction is 
carried out in specially made graduated tubes, and the volume of 
the precipitate is measured. From the height of the precipitate 
in these tubes after twenty-four hours or forty-eight hours at 15°, or 
after one hour at 30°, the percentage of protein can be ascertained 
by reference to tables prepared by the author. Under certain 
conditions specified, it is necessary to dilute the urine. 


Ss. B. S. 
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Pfeiffer’s Method for Estimating Protein in Urine. Grore 
Grecor (Chem. Zentr., 1914, i, 431; from Zeitsch, Allg. Osterr. Apoth. 
Ver., 1913, 51, 669—670).—Pfeiffer’s method ‘gives results agreeing 
fairly well with those obtained by Esbach’s method, but is to be 
preferred when a rapid estimation is not necessary. S. B. 8. 


Estimation of Albumin in Urine. Frank M. Exprep and 
C. M. Pence (Lilly Sci. Bull., 1914, 1, 121—122).—Into a graduated 
5 c.c. test-tube of 9 mm. diameter, 1 c.c. of the urine is introduced. 
About 0°04 gram of monosodium hydrogen phosphate is added, 
and then a mixture of 98 vol. % of acetone and 2 vol. of glacial 
acetic acid. This mixture is added until the 4 c.c. mark is reached. 
After closing the tube and shaking, the albumin separates, and 
the volume of the precipitate is ascertained after half an hour. 
The amount of albumin can then be found by reference to a table 
constructed from a series of experiments made to ascertain the 
volume of the precipitate obtained from solutions with varying 
albumin content. 8. B. S. 


Analysis of Urine. Possibility of Mistaking Hexamethy]l- 
enetetramine for Albumin when Using Esbach’s Method. 
Epuarp Scumiz (Chem. Zenir., 1914, i, 81; from Apoth. Zeit., 1913, 
28, 937).—The author finds that picric acid solution reacts with 
hexamethylenetetramine to yield a yellow precipitate of trinitro- 
phenol-hexamethylenetetramine, C,H,(NO,),°OH,C,H,.N,, which 
dissolves sparingly in water, readily in alcohol, and gives the 
general formaldehyde and ammonia reactions. When warmed 
with an excess of potassium hydroxide, it gives an intense red 
coloration, the reaction being hastened by previous addition of 
ammonia. The author also shows that hexamethylenetetramine 
appears in the urine shortly after administration, so that Esbach’s 
method of estimating albumin may easily lead to false results. The. 
precipitate should therefore be examined as described above, and 
the albumin determined, if necessary, by other methods. H. W. 


A Rapid Method for Estimating the Percentage of Casein 
in Milk. W.0O. Watxer (J. /nd, Eng. Chem., 1914, 6, 131—133). 
—The method used by the author depends on the fact that when 
formaldehyde is added to proteins, the neutral character of the 
molecule disappears, with the result that the acidic property pre- 
dominates strongly. The acidic groups may then be titrated with 
standard alkali, and if the value of the alkali in terms of protein is 
known, the percentage of protein present may be estimated. 

To 10 c.c. of milk is added 1 c.c. of a 1% solution of phenol- 
phthalein, and WV/9-sodium hydroxide run in until a fairly pink 
colour develops. About 2 c.c. of a neutral solution of formaldehyde 
(40%) are then added, and the milk again titrated to the same pink 
colour. The number of c.c. used in the second titration, multiplied 
by the factor 1°63, gives the percentage of casein. 

The results agree with those obtained by other methods. 

T. S. P. 
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New Methods of Obtaining Teichmann’s Crystals. Enrico 
Baratpi (J. Pharm. Chim., 1914, [vii], 9, 284—286).—The author has 
been able to obtain good results by the substitution of different 
haloids of sodium and potassium for the sodium chloride usually 
employed in obtaining these crystals. The following are the solu- 
tions recommended, and the results obtained with blood of varying 
origin: (a) sodium chloride, sodium bromide, sodium iodide, water, 
acetic acid; reddish-brown crystals: (0) a drop of a solution of 
sodium and potassium carbonates, acetic acid and water mixed with 
a drop of an alcoholic solution of ‘hydrochloric, nitric, sulphuric and 
acetic acids, and a drop of acetic acid; small brown crystals: (¢) an 
aqueous solution of sodium chloride and potassium bromide, or of 
the latter and hydrochloric acid, mixed with acetic acid; well- 
defined crystals grouped in crosses or rosettes: (d) an aqueous solu- 
tion of potassium iodide and hydrochloric acid; strongly-coloured 
crystals: (e) a solution of potassium chloride, bromide and iodide, 
water, and acetic acid; individual, brown crystals: (f) an intimate 
mixture of sodium chloride and potassium bromide; yellowish- 
orange or reddish-brown crystals: (gy) a mixture of the chloride, 
bromide and iodide of potassium with sodium chloride; results 
similar to those with (f): (%) a mixture of potassium iodide with 
sodium chloride and bromide; large crystals. 

The size of the crystals is found to vary with the species of 
animal from which the blood is obtained. H. W. 


Method of Estimating the Value of Disinfectants. OC. A. 
Duyser and W. K. Lewis (/. Ind. Eng. Chem., 1914, 6, 198—200).— 
The following is an outline of the method recommended. The dis- 
infectant to be examined as to its relative bactericidal power is 
diluted with water to three or four definite concentrations, the 
extent of the dilution depending on its strength; pure, synthetic 
phenol is diluted similarly. Equal volumes of a bacteria culture 
are placed in a series of these solutions of phenol and of the dis- 
infectant under examination, and, after an exact number of 
minutes, an aliquot portion of each mixture is plated out on 
nutrient agar and incubated until the colonies representing the 
surviving bacteria can be counted. At the same time, plates of 
equal dilutions of the culture, but without the disinfectant, are 
incubated. The ratio of the surviving organisms to the number 
present on the corresponding undisinfected plates is then plotted 
against the dilution, and two curves, one for the standard phenol 
and one for the disinfectant, are obtained. The relative strengths 
of the disinfectant and the phenol may be read off at any desired 
point on the curves, and the coefficient may be calculated either for 


total “killing” or for any definite percentage of “killing.” 
w. F.@ 


A Comparison of Various Preservatives of Urine. Wutiiam 
M. Denn and Frank A. Harrman (J. Amer. Chem. Soc., 1914, 36, 
409—417).—From an examination of the effects produced by 
various preservatives for urine, the conclusion is drawn that the 
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most suitable preservatives are salicylic acid, strychnine sulphate, 
sodium arsenite, and possibly sandalwood oil. Chloroform, toluene, 
ether, and thymol are less satisfactory, whilst formaldehyde, 
hydrogen peroxide, phenol, boric acid, sodium borate, hydrochloric 
and sulphuric acids, etc., are considered poor. 

The ideal preservative must be soluble, non-volatile, and neutral 
or slightly acid, but as no one preservative is effective in all direc- 
tions, different preservatives must be employed for different 
purposes. D. F.. &. 


A Preliminary Study of the Changes Occurring in Meats 
During the Process of Drying by Heat and ina Vacuum. L. H. 
Davis and A. D. Emmett (J. Amer. Chem. Soc., 1914, 36, 444—453).— 
In determining the percentage of dry material in fresh or desiccated 
beef, the result is higher with vacuum drying than with heating 
at 100—105°, the discrepancy amounting to about 1°9% of the dry 
material. The percentage of fat is the same for products dried 
by either method; the percentage of nitrogen, however, calculated 
on the dried material, is slightly lower for the vacuum-dried 
samples, but no loss of nitrogen was observable in drying in a 
vacuum or at 100—105°. 

The average percentage fat-content of the samples, calculated on 
dry material, was not altered during desiccation. The percentage 
of total nitrogen in the desiccated meats was slightly higher than 
in the fresh samples; it is found that the proportion of soluble 
nitrogen is distinctly lower in desiccated meat, and that the amount 
of coagulable nitrogen is decreased during desiccation by approxi- 
mately the same amount; there was, however, a distinct increase of 
water-soluble proteose nitrogen in the desiccated meats. D. F. T. 


The Estimation of Peptic Value. Orro Frey (Chem. Zentr., 
1914, i, 430 ; from Zeitsch. Allg. Osterr. Apoth. Ver., 1913, 51,593—595, 
611—612, 623—624, 635—638, 649—652).—-An account is given of 
a method for evaluation of pepsin in commercial preparations, the 
principle of which depends on the digestion of 100 c.c. of a 1% egg- 
white solution with 10 c.c. W-hydrochloric acid for two hours at 
55°, coagulating after this interval by heat in the presence of 
sodium chloride, and weighing the coagulum. A certain standard 
is suggested for a normal pepsin preparation, and tables and curves 
are prepared to show the amount of lactose which may be added 
to an active pepsin preparation to reduce it to the standard for 
the amount of undigested coagulum produced under the conditions 
suggested for the test. 8. B. S. 


Determination of the Diastatic Power of Malt. A. Monnizr 
(Ann. Chim. anal., 1914, 19, 51—54).—In Lintner’s original process 
ten test-tubes are taken, into which are placed 10 c.c. of a 2% 
solution of soluble starch. To each tube is then added, respectively, 
O°1, 0°2, 0°3, 0°4, 0°5, 0°6, 0°7, 0°8, 0°9 1 cc. of a 5% infusion of 
malt, and the whole kept for one hour at the temperature of the 
room. To each of the tubes is then added 5 c.c. of Fehling solu 
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tion, and they are then heated on the boiling water-bath for five 
minutes. If now, say, tube 5 is just decolorised, the diastatic 
power will be 100/5, etc. 

The author now works exactly at 18°, and makes a correction 
for the decolorisation caused by sugar pre-existing in the malt 
infusion. He also, in the porn 4 replaces the figure 100 by 
77°8, thus obtaining a figure representing the number of grams of 
maltose formed by 10 grams of the extract. L. pe K. 


Estimation of the Surface of Soils. J. A. Hanuny (J. Agric. 
Sci., 1914, 6, 58 —62).—Estimations of the amounts «f dye (methyl- 
violet) absorbed by three soils from solutions of different strengths 
(Kénig, Hasenbiumer and Hassler, Landw. Versuchs-Stat., 1911, 
75, 377). The results indicate that the solution employed should 
contain between 0°0375 and 0°1125% of the dye. N. H. J. M. 


Estimation of Humus in Heavy Clay Soils. Wii.iam Beam 
(Cairo Ser. J., 1913, 7, 219—224)—The soil (7°5 grams) is mixed 
with twice its weight of powdered quartz (which will pass through 
a 60, but not a 120, mesh sieve), transferred to a 10 cm. Biichner 
funnel, covered with a layer (2°5 mm.) of ground quartz, and ex: 
tracted with 0°5% hydrochloric acid as long as calcium can be 
detected in the filtrate. It is then washed with 0°02% hydrochloric 
acid. The acid extraction is made without using a pump, and 
takes about three hours. The humus is then extracted with 4% 
ammonia under very slight pressure (3 to 5 cm. of water). The 
filtrate is generally colourless after 200 c.c. or 300 c.c. has been 
collected. It should always be treated with a little ammonium 
carbonate (0°5 gram per 100 c.c.) to precipitate the clay, which is 
not always visible. 

As regards the effect of the strength of the ammonia employed, 
it was found that in the case of the Nile soils examined variations 
in strength from 2% to 16% were without effect, provided that the 
soil was in a properly flocculated condition. When the soil is not 
properly flocculated, the more dilute ammonia fails to extract all 
the humus. 

Satisfactory results were also obtained colorimetrically. The 
best results are obtained with extracts prepared as described. In 
the case of soils of approximately the same composition, as regards 
clay and humus, the soil (5 grams) may be boiled for five minutes 
with 400 c.c. of water to disintegrate it, after which 20 c.c. of hot 
12°5% sodium carbonate solution are added, and the boiling con- 
tinued for one minute. The liquid is quickly cooled, diluted to 
500 c.c., and left overnight. The comparison is made with a 
similar extract of a soil of known humus content. N. H. J. M. 
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General and Physical Chemistry. 


Dispersion of Aqueous Salt Solutions in the Ultra-violet. 
Karu Lispen (Ber. Deut. physikal. Ges., 1914, 16, 180—190, 314).— 
Measurements have been made of the refractive index of solutions 
of lithium chloride, sodium chloride, cesium chloride, lithium 
bromide, rubidium bromide, sodium iodide, ammonium fluoride, 
thallous fluoride, sodium chlorate, and sodium perchlorate for ultra- 
violet light of wave-length ranging from A214 to A460. Each of 
the salts was examined in 0°5, 1, 2, and 4/N-solution. 

The results obtained are in good agreement with the Ketteler- 
Helmholtz dispersion formula, and indicate that the dispersion is 
due to the characteristic frequency of the anion. In agreement 
with this, it is found that solutions which contain the same anion 
give the same spectrum. The characteristic wave-lengths for the 
anions are Cl’ 165 up, Br’ 186, I’ 207, F’ 100, ClO,’ 175. In the 
case of the chlorine, bromine, and iodine ions, the relationship 
between the wave-length and the atomic weight is given by 
\2=170A + 21150. 

The characteristic wave-length of the free anion is somewhat 
greater than that of the undissociated anion, whereas the reverse 
would be expected according to the theory of quanta. The dis- 
crepancy is attributed to the inexactness of the dispersion formula. 
It is shown that the theory of quanta may be applied in the 
calculation of the change in the characteristic frequency which 
occurs when a solid salt is dissolved in water. H. M. D. 


Ultra-red Dispersion of Diatomic Crystalline [Substances]. 
W. Deuuinoer (Physikal. Zeitsch., 1914, 15, 276—283).—The theory of 
diatomic substances is discussed in reference to the formule of 
Einstein and Debye (compare A., 1912, ii, 1134), and it is shown 
that there is only one frequency for the residual rays which are 
characteristic of diatomic substances. The experimental data for 
sodium chloride, potassium chloride, and calcium fluoride are shown 
to be in fair agreement with the requirements of the dispersion 
formula which the author has deduced. H. M. D. 


The Atomic Weight of Nebulium and the Temperature of 
the Nebula of Orion. H. Bourget, Ca. Fapry, and H. Buisson 
(Compt. rend., 1914, 158, 1017—1019. Compare Astrophysical J., 
1911, 38, 406).—The authors have studied by interference the 
different monochromatic radiations emitted by the nebula of 
Orion. In addition to measurements for Hy, they find a strong 
double line in the ultra-violet A3726—3729, which must be 
attributed to an unknown gas, named by them nebulium. From 
their interference measurements they determine its atomic weight 
to be approximately 3. There is also a strong green ray, A 5006, 
belonging to an unknown gas, but as the measurements for this 
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ray are not yet precise, the atomic weight of the gas cannot be 
given, although it probably lies between 1 and 3. The maximum 
temperature of the nebula, as calculated from the limit of inter- 
ference of the hydrogen ray, is 15,000°. W. G. 


Differences in the Pole Spectra of Various Elements in the 
Geissler Tube. Bernnarp REIsMANN (Zeitsch. wiss. Photochem., 1914, 
13, 269—312)—A method is described for the production of 
highly luminous spectra by means of direct-current discharge 
through Geissler tubes. This has been employed in the examina- 
tion of the spectra emitted from different regions of the discharge 
tube by chlorine, bromine, iodine, oxygen, hydrogen, nitrogen, and 
the vapours of bismuth, antimony, cadmium, zinc, mercury, and 
silver. 

The halogens exhibit the line spectrum at the cathode, whereas 
the positive column and anode are characterised by the emission of 
the continuous spectrum. In the case of bromine, it has been 
found that the cathode luminosity consists of the spark spectrum. 
It is probable that this is also true for chlorine. From observa- 
tions made with tubes containing hydrogen chloride, stannic 
chloride, and carbon tetrachloride it would appear that the polar 
differences are due to differences in the relative intensities of two 
spectra, both of which are observable at the anode and cathode. 

Oxygen shows the series, the elementary line, and the banded 
spectrum at the cathode, but only the series spectrum in the positive 
column. 

Hydrogen shows both its spectra at the cathode and anode, but 
there is a marked difference in the relative intensities at the two 
poles. In both hydrogen and oxygen the carbon monoxide bands 
tend to concentrate at the cathode end of the positive column. 

Nitrogen gives a special negative band spectrum at the cathode. 
The regional colour differences shown by the nitrogen spectrum 
are due to variations in the relative intensities of the red and 
yellow bands. 

The metallic vapours give a band spectrum in which the arc 
lines of the respective elements are readily observable. The 
regional influence on these lines is scarcely appreciable. At the 
cathode, lines characteristic of the spark spectra are also emitted. 

The observations seem to show that a particular luminous 
emission cannot be definitely identified with a particular spectral 
region, but that much depends on the conditions of the discharge. 
The spectrum attributable to cathode rays may, for instance, be 
exhibited at quite different points. In the case of bromine, 
chlorine, oxygen, cadmium, antimony, bismuth, and lead this 
spectrum is identical with the spark spectrum. H. M. D. 


The Effect of the Electric Field on Spectral Lines. II. 
Longitudinal Effect. J. Srark and G. Wenpt (Ann. Physik, 1914, 
[iv], 48, 983—990)—In a previous paper (this vol., ii, 2) the 
transverse effect of an electric field on the series lines of hydrogen 
and helium was examined, and the present paper affords an account 
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of the longitudinal effect. The results indicate that the com- 
ponents into which the hydrogen lines Hf and Hy, and the helium 
lines A 4922, 14388, and A 4472, are resolved, are in all cases un- 
polarised. The effect of the electric field is therefore in marked 
contrast to the Zeeman effect, for in this case the components are 
circularly polarised. 

From the absence of polarisation in the component lines, the 
author concludes that the electrons which give rise to the spectral 
lines are free to rotate in either direction parallel to the axis of 
the electrical field. H. M. D. 


The Effect of the Electric Field on Spectral Lines. III. 
Dependence on the Strength of the Field. J, Srark ard 
H. Kirscusaum (Ann. Physik, 1914, [iv], 43, 991—-1016. Compaie 
preceding abstract)——Further experiments have been made in 
relation to the transverse effect of the electric field on hydrogen 
and helium lines. From observations with different field strengths, 
it has been found that the distance between the extreme com- 
ponents is proportional to the strength of the applied field. This 
relationship holds for the HB and Hy lines, and also for the 
helium lines A 4026 and A4772, and is equally valid for vibrations 
parallel and perpendicular to the direction of the field. 

In the case of the helium line A 4472, and the 8 and y hydrogen 
lines, all of which exhibit asymmetric resolution, it is found that 
the long-waved component is more intense than the corresponding 
component of shorter wave-length when the applied field is less 
than about 10,000 volts per cm., but that the intensities become 
more nearly equal for electric fields of greater strength. 

Other observations have reference to the ratio of the intensities 
of the vibrations parallel and perpendicular to the electric field, 
and the intensity ratio of the components into which the hydrogen 
lines are resolved in its dependence on the direction of the electric 
field. The results are discussed in terms of the authors’ theory of 
the origin of the spectral lines. H. M. D. 


The Effect of the Electric Field on Spectral Lines. 1V. 
Types of Lines and Broadening. J. Sraxk and H. Kirscusaum 
(Ann. Physik, 1914, [iv], 43, 1017—1047. Compare preceding 
abstracts)—The effect of a strong electric field on the lines 
characteristic of various elements has been investigated. The 
recorded data show the dependence of the effect on the wave-length 
of lines which belong to one and the same series, and also the 
nature of the resolution which is brought about in the correspond- 
ing lines of different elements. The Tata refer to the series lines 
of hydrogen, helium, lithium, sodium, magnesium, calcium, 
aluminium, thallium, and mercury, and show the magnitude of the 
displacement both for the components which vibrate parallel and 
those which have vibrations perpendicular to the electric field. 
The relative intensities of the comporents are also indicated. 

_For lines which belong to the same series, the magnitude of the 
displacement increases with the number which, in accordance with 
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Rydberg’s method of formulation, expresses the position of the line 
in the series. By comparing the displacements of corresponding 
lines, it is found that these are much larger for the diffuse 
subordinate series than for the sharp (principal and subordinate) 
series, both in the case of hydrogen and of lithium. Although a 
comparison of the effect of the field on corresponding lines of 
different elements has not as yet led to any definite quantitative 
result, it would seem that these lines are not always resolved in the 
same manner. 

Observations have also been made in reference to the influence 
of the electric field on the broadening of lines which is brought 


about by increase in the vapour pressure or the current density. 
H. M. D. 


Measurements in the Arc and Spark Spectrum of Strontium 
in Terms of the International Normals. Heinrich Hamre 
(Zeitsch. wiss. Photochem., 1914, 13, 348—368).—The wave-length 
data are compared with those of previous observers, and the nature 
of the spectral series is discussed. H. M. D. 


The Different Spectra of Mercury, Cadmium, and Zinc. 
J. pE Kowatski (Compt. rend., 1914, 158, 788—789).—A description 
of a method by means of which it is possible to observe all the 
known spectra of mercury, cadmium, and zinc. A transparent 
quartz bulb is sealed to a small tube containing a few grams of the 
pure metal under examination. The bulb is maintained at a fairly 
high temperature, and then, by varying the temperature of the 
tube, the metallic vapour is obtained in the bulb under different 
pressures. The quartz bulb is circled by several turns of a copper 
spiral, through which a high-frequency current passes. The pheno- 
mena observed are of the same type for all three metals. At 
pressures above 10 mm., isolated discharges in the form of very 
fine bands are produced in the vapour from time to time, green 
in colour with mercury, bluish-green with zinc, and deep blue with 
cadmium. On lowering the pressure there is a glow of the same 
colour and an annular discharge, the spectra of which show in a 
brilliant manner the ultimate lines of the metal. The various 
lines appear in turn as the pressure gets less, not being present 
altogether. On lowering the temperature of the bulb, the annular 
discharge becomes steadily brighter, until suddenly, in addition to 
the principal rays of the metal, a magnificent band spectrum 
appears, only being maintained between narrow pressure limits. 
On further lowering the pressure, the luminous discharge becomes 
less bright, and finally completely disappears. The vapours of 
these three metals exhibit. similar coloured luminescence at a 
relatively high pressure under the action of X-rays. W. G. 


Series in the Spectra of Indium and Gallium. F. PascaEn 
and K. Meissner (Ann. Physik, 1914, [iv], 43, 1223—1226).—The 
wave-lengths of lines in the spectra of indium and gallium have 
been measured, and it is shown that these may be represented by 
Paschen’s series formule. H. M. D. 


GENERAL AND PHYSICAL CHEMISTRY. ii, 317 


The Spark Spectra of Nickel and Cobalt in the Extreme 
Ultra-violet. Léon Biocn and Evens Brocn (Compt. rend., 1914, 158, 
784—-787).—A comparison of the spark spectra of nickel and cobalt 
with those of iron and copper between A1850 and A 2100. Photo- 
graphs are given of the spectra and tables of intensities for the 


various wave-lengths. W. G. 


Are and Spark Spectrum of Tin in I.A. Rupotr ArRvo.ps 
(Zeitsch. wiss. Photochem. 1914, 13, 313—331).—Wave-levgth 
measurements have been made in the are and spark spectra of tin 
between A7800 and A2069. The recorded data are expressed in 
terms of the international normals, and compared with the results 
obtained by previous observers. The existence of three groups of 
lines, characterised by a constant difference between the frequencies 
of corresponding members (Kayser and Runge, Ann. Physik, 1894, 
52, 93), is confirmed by the author’s measurements. On the other 
hand, the data afford no satisfactory evidence of the occurrence of 


spectral series of the type suggested by van Lohuizen (A., 1912, ii, 
711). H. M. D. 


Flame Reactions. I. Witper D. Bancrorr and Harry B. 
Welser (J. Physical Chem., 1914. 18, 213-—263).—A long critical 
review of the work done on the spectra of flames is given from the 
time of Bunsen up to the present day. The reactions and changes 
taking place in the substances introduced into the flames are 
specially considered. The observation of Smithells (Phil. Mag., 
1895, 39, 127), that metallic copper is deposited on cold porcelain 
from a Bunsen flame in which cupric chloride is being heated, has 
been repeated by the authors, and similar experiments have been 
carried out with a number of other substances. A large Bunsen 
burner was used for the more volatile substances, and a oxy- 
hydrogen flame for the less volatile substances. The deposits were 
obtained by introducing a water-cooled porcelain tube. The sub- 
stances introduced into the flame were cupric chloride, cadmium 
chloride, stannous chloride, mercuric chloride, silver nitrate, lead 
nitrate, bismuth nitrate, zinc chloride, arsenious oxide, antimony 
trichloride, molybdenum oxide, tungstic oxide, phosphorus tri- 
chloride, sodium chloride, potassium chloride, and sulphur. By 
precipitation from a Bunsen flame in the manner described, bright, 
metallic mirrors of copper, cadmium, tin, lead, silver, bismuth, zinc, 
arsenic, and antimony were obtained, together with various oxides 
at the edge of mirror. Mercury was obtained in metallic globules. 
By precipitation from the oxyhydrogen flame, metallic mirrors of 
molybdenum and tungsten were obtained. These results point con- 
clusively to the fact that many salts are dissociated when heated 
in a Bunsen flame, and that at higher temperatures still more are 
dissociated. Sulphur can be precipitated from a hydrogen-free 
flame which contains sulphur dioxide; it can also be precipitated 
contaminated with carbonaceous matter from a Bunsen flame con- 
taining sulphur dioxide. Red phosphorus can be precipitated from 
a hydrogen air flame which is fed by phosphorus trichloride; it is 
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shown here that the flame of phosphorus burning in a very 
limited supply of air is green, and that the usual very bright, 
white flame is only obtained in the presence of excess of air. It 
is shown to be extremely probable that sodium and potassium are 
precipitated from an oxyhydrogen flame containing sodium chloride 
and potassium chloride respectively, although the evidence is not 
conclusive, owing to the ease with which the metals oxidise. The 
principle underlying the experimental results is that all exothermic 
compounds must decompose if sufficiently heated. The reducing 
action of the flame gases is not essential to the reaction, although it 
may at times increase the decomposition. In the hydrogen-chlorine 
flame the dissociation of the chlorides is driven back, in accordance 
with the law of mass action. J. F. 8. 


Light Absorption and Fluorescence. E. C. C. Baty (Phi/, Mag., 
1914, [vi], 27, 632—643. Compare T., 1912, 101, 1469, 1475; 
1913, 108, 91, 2086).—From an examination of a considerable 
number of compounds which exhibit two maxima in the absorption 
or fluorescence spectrum, it has been found that these correspond 
with frequency differences which are equal to, or a multiple of, 
1/A=400. This fact is shown to be in accord with the theory of 
quanta. 

The existence of these maxima affords a means of determining 
the frequency of the characteristic band in the infra-red. If v, 
is the frequency of this infra-red band, and v is the frequency of 
the light for which the refractivity is »—1, then Sellmeyer’s 
formula may be written in the form n»—1=WN/{(nv,)?—v*}, in 
which ¥ isa constant and n is an integer. This affords an accurate 
means of calculating the refractivities, for it is only necessary to 
find which value of nm affords the best values of the constant V by 
making use of the observed refractivities. This calculation has 
been made for chlorine, hydrogen chloride, water vapour, ammonia, 
nitric oxide, and nitrous oxide, and it is shown that the calculated 
values are in good agreement with the observed refractivities in all 
six cases. The close agreement indicates that the application of 
the theory of quanta is completely justified. H. M. D. 


The Selective Absorption of Ketones. G. G. HEnpERson, 
J. A. R. Henperson, and J. M. Heiipron (Bsr., 1914, 47, 876—887). 
—An abstract of this paper has already been published in the 
Proceedings (1913, 29, 354). D>. F. 


Tautomerism. Absorption of Ultra-violet Rays by Deriv- 
atives of Acetoacetic Acid. Jean Bieteckt and Victor Henri 
(Compt. rend., 1914, 158, 866—869).—A quantitative examination of 
the absorption spectra in the ultra-violet of ethyl and methyl 
acetoacetates, and ethyl ethylacetoacetate and diethylacetoacetate, 
and substances having allied structures, namely, ethyl crotonate, 
mesityl oxide, pyruvic acid, ethyl pyruvate, and ethyl levulate. 
Ethyl acetoacetate has an absorption band the maximum of which 
is at A 2430 in alcohol, ether, and hexane, and at A 2549 in water. 


—— 


GENERAL AND PHYSICAL CHEMISTRY. ii. 319 


For values of A above 2800, the absorption of this ester varies but 
little with the solvent, but below this value there is considerable 
variation. At A 2430 the molecular coefficient of absorption varies 
from 80 in water to 11,000 in hexane, this being due to variations 
in the proportions of the tautomeric forms present. Substances 
having an ethenoid linking in a conjugate position to a carboxyl 
group, such as ethyl crotonate, have no absorption band above 
42144. Substances having an ethenoid linking in a conjugate 
position to a carbonyl group, such as mesityl oxide, have an absorp- 
tion band at A 2400, the molecular coefficient of absorption being 
11,290 in water and 14,000 in alcohol and hexane. The tautomeric 
form of ethyl acetoacetate must therefore have this structure, and 
the proportions of this form present in the various solvents, deduced 
from the molecular coefficients of absorption, will be 0°7% in water, 
14% in alcohol, and 70% -in hexane (compare Meyer and Kappel- 
meier, A., 1911, i, 832). W. G. 


Tautomerism. Absorption of Ultra-violet Rays by Aliphatic 
Diketones. Jean Brevecki and Victor Hexri (Compt. rend., 1914, 
158, 1022—1025. Compare this vol., ii, 230, and preceding 
abstract).—The authors have determined the molecular coefficients 
of absorption between A 2144 and 3329 of acetone, diacetyl, ethyl 
diketobutyrate, acetylacetone, methylacetylacetone, and acetonyl- 
acetone in solution in water, alcohol, dilute acid or alkali, and 
hexane, and for comparison mesityl oxide, methylheptenone, and 
allylacetone, and from their results have drawn the following con- 
clusions. Acetone occurs in a very small amount in its enolic form, 
CH,°C(OH):CH,, in alkaline solution, the absorption being slightly 
greater in this medium. The presence in a molecule of two 
carbonyl groups in conjugate positions provokes a displacement 
towards the red of the band characteristic of the carbonyl group, 
thus giving a hypsochrome effect. If the two groups are remote, 
as in acetonylacetone, there is an increase in the absorption, but no 
displacement, that is, a hyperchrome effect. The absorption 
spectrum of a B-diketone varies with the reaction of the medium 
and the nature of the solvent, the behaviour of these substances 
being explained if they are considered as a mixture of two forms, 
the proportions of which vary with the solvent. The relative 
amounts of these two forms can be calculated for the various 
solvents. The formula admitted for the tautomeric form of 
acetylacetone, namely, CH,-CO-CH:C(OH)-CHsg, is not in agree- 
ment with the absorption spectra, and should rather be 
CH,°CO-CH,°C(OH):CH,. | Methylacetylacetone contains a much 


smaller proportion of the keto-ethenoid form than acetylacetone. 
W. G. 


Secondary Colours. FE. Havas (Ber., 1914, 47, 994—995).— 
Kehrmann and Cordone (A., 1913, i, 1244) expressed the opinion 
that the greenish-yellow colour of 1-aminophenylnaphtha- 
phenazonium chloride, in accordance with Piccard’s conclusion (A., 
1913, i, 895), is to be regarded as a secondary yellow {yellow of the 
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second order). A spectroscopic examination of this compound 
confirms the opinion of the above authors. Replacement of the 
benzene nucleus in the green l-aminophenylphenazonium chloride 
by the naphthalene nucleus leads to a normal deepening of colour, 
and the apparently paler colour is due to the fact that the band 
700 uu is shifted out of the visible part of the spectrum. J.C. C. 


Photometry of Luminescence Phenomena. F. von Haver 
and J. von Kowatski (Physikal. Zeitsch., 1914, 15, 322—327).— 
An arrangement of apparatus is described which has been found 
suitable for the examination of the phenomena of luminescence. 
It consists of a monochromatic ultra-violet illuminator and a 
spectrophotometer adapted to the measurement of the intensity 
of comparatively faint luminescent radiation. 

Various observations made with this apparatus are described. 
It is shown that the momentary and progressive phosphorescence 
of phenanthrene can be readily distinguished, and that the pro- 
gressive bands are only excited by light which falls within the 
region of selective absorption of the phenanthrene. 

From experiments with lithium platinocyanide, it is found that 
the intensity of the fluorescent light reaches a maximum when the 
wave-length of the exciting light is A=390 uu. 

The data obtained with rubidium platinocyanide seem to show 
the existence of a maximum fluorescence, the position of which 
depends on the wave-length of the excitation. 

From observations on the phosphorescence of calcium sulphide 
containing samarium as “active impurity” at different tempera- 
tures, it has been found that the rate of decay of the phosphor- 
escence increases with the temperature, but this temperature effect 
varies from one band to another, and thus gives rise to change in 
colour of the phosphorescent light during the process of decay. 
For different bands the phosphorescence attains a maximum at 
about the same temperature, but since the influence of temperature 
on the intensity varies from one band to another, change of 
— produces a change in the colour of the phosphorescent 
ight. 


Dependence of Fluorescence on the Concentration. WeErNER 
MECKLENBURG and Srecrrrep VaLentIneR (Physikal. Zeitsch, 1914, 
15, 267—-274).—Experiments have been made to determine the 
connexion between the intensity of the fluorescent light emitted by 
aqueous solutions of fluorescein and the concentration of the sub- 
stance in solution. Since the exciting light is absorbed to a very 
considerable extent by the fluorescein solution, it was necessary 
to carry out a series of observations in which the exciting light 
was made to pass through layers of solution of different thickness, 
and by extrapolation of the data obtained in this way it was 
possible to eliminate the effect of absorption. By comparison, the 
fluorescent light is only absorbed to a negligibly small extent. 

If pure aqueous (colloidal) solutions of fluorescein are examined, 
the intensity of the fluorescent light varies considerably, even when 
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the concentration remains constant. On addition of alkali to such 
a solution, the intensity increases with the amount of alkali added, 
but ultimately a maximum value is reached. This limiting value 
was found to be the same when either sodium carbonate, ammonium 
carbonate, potassium hydroxide, or ammonia was added to a given 
solution of fluorescein. 

The experimental data for such alkaline solutions of fluorescein 
indicate that the intensity of the fluorescent light is approximately 
proportional to the concentration of the fluorescein in the solutions. 

Attention is drawn to the fact that the absorption of the exciting 
light by the fluorescing solution is appreciably greater than would 
be expected according to the magnitude of the absorption coefficient 
(compare Nichols, Jahrb. Radioakt. Elektronik., SS 149). 

. H. M. D. 


The Influence of Ultra-violet Light on Alkaline Salts of 
Acids Containing Halogen and Oxygen. W. Orrret (Biochem. 
Zeitsch., 1914, 60, 480—490).—Under the action of ultra-violet light, 
the alkali salts of chlorates, bromates, iodates, and periodates in 
aqueous solution decompose into oxygen and the halogenide, and 
the reaction is quantitative with a sufficiently long period of 
illumination. Only a very small decomposition could be observed 
in the case of the perchlorates. The rate of decomposition in the 
case of the bromates was greater than that of the iodates, and of 
the latter greater than that of chlorates. The amount of reaction 
products formed in a given time increased with increasing con- 
centration of the solution, and the nature of the cation was with- 
out influence on the rate of decomposition. The solid substances 
also undergo decomposition when exposed to light, the chlorates 
decomposing readily, the bromates less so, the iodates being changed 
but very slightly.. S. B. 8. 


Organic Syntheses by means of Light. IX. Action of 
Ammonia and Behaviour of Nitrogenous Compounds. E. 
ParernO [with G. Carerrr and G. Perret] (Gazz-tta, 1914, 44, i, 
237—-257. Compare this vol., ii, 234).—Further results are as 
follows. Saligenin and alcoholic ammonia give a small proportion 
of a yellow, friable, resinous compound, m. p. 154—156°, contain- 
ing 5°58% N. Benzoylacetone and alcoholic ammonia give benzoyl- 
isopropylideneimine, CH,Bz-CMe:NH. 

Benzil and alcoholic ammonia give, in addition to the products 
observed by Laurent (J. pr. Chem., 1843, [i], 27, 312; 1845, [i], 
35, 463) and by Henius (A., 1885, 1067), a white powder infusible 
at; 300°. Dimethylpyrone and alcoholic ammonia undergo no 
change. 

photo-Acetophenine (compare Paternd and Maselli, A., 1912, i, 
295), which forms a picrate, C,,Hj.N.,C,H,0,N3, m. p. 266—267°, 
is not produced by the interaction of acetophenone and methyl 
alcoholic ammonia in the light. Acetophenone and methylamine 
in alcoholic solution yield a compound, m. p. 197—198°, whilst 
acetophenone and alcoholic ethylamine give acetophenonepinacone 
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(?) and a compound, C,,H,.N,, which is isomeric with photo- 
acetophenine, and forms a micrate, C,,H..N;,C,H;0;N3, m. p. 
200—201°. 

Parabanic acid and alcoholic ammonia give a crystalline com- 
pound, which does not melt at 280°. With barbituric acid, alcohol 
does not react, and alcoholic ammonia gives merely the ammonium 
salt. 

No reaction occurs with aniline and benzophenone, p-toluidine 
and acetophenone, or methylaniline and amylene. 

Methylaniline and acetophenone yield acetopinacone and an 
unstable additive compound, C,HyNHMe+Ph:COMe, which 
rapidly resinifies and gives a platinichloride. Methylaniline and 
benzophenone give benzopinacone and a base, the platinichloride 
of which closely resembles that of methylaniline in composition. 
This base forms unstable salts, and is similar in properties to those 
obtained by Wilistatter and Kalb (A., 1904, i, 1050) from tetra- 
methyl- and dimethyl-benzidines; its hydrochloride absorbs 
hydrogen in presence of palladium black in the ratio of two atoms 
per 1 mol. of methylaniline, and yields a green product on 
oxidation. 

Benzamide does not react with decane, p-xylene, benzyl alcohol, 
or acetophenone, even after exposure to light for eight months. 

Quinaldine does not react with benzophenone, but with aceto- 
phenone it yields diquinaldine (?) (compare Hinz, A., 1888, 300). 

Benzylamine and benzophenone give ammonia and the basic 
compound, OH-CHPh,"CHPh-NH,, m. p. 148—150°, which forms 
a hydrochloride, and exhibits normal cryoscopic behaviour in 
benzene and in acetic acid. 

Ethylsuccinimide and benzophenone yield (1) a compound 
(C 88°6, H 4°4%), m. p. 191—195°, which 1s possibly impure benzo- 
pinacone, and (2) the compound, 

CO-CH. 


OH-CPhb,:CH M«-N< oo. iT ? (a) 


m. p. 158—162°. 

2-Methylindole and salicylaldehyde give (1) a white compound, 
m. p. 223—225°, and (2) a red compound, which was not obtained 
pure, and is possibly an additive product of the two reacting 
substances. 

Only resinous products were obtained from 2-methylindole and 
acetophenone, or benzophenone, and from p-aminoacetophenone 
and alcohol, ptoluonitrile, or benzyl alcohol. 

Lutidine does not react with acetophenone, but with benzo- 
phenone it yields a small proportion of benzopinacone. 

Collidine (trimethylpyridine) and benzophenone give a crystal- 
line additive compound, C,H,,N,C,;H,O, m. p. 205—207°, which 
has basic properties, and with sulphuric acid forms a reddish-yellow 
coloration, subsequently changing to green; its platinichloride, 
(C,,H,,ON,HCl),PtCl,, was prepared. 

p-Toluonitrile and acetophenone yield (1) a small proportion of 
liquid, b. p. 235—240°, and (2) a crystalline, nitrogen-free com- 
pound (C 80°07, H 6°00%), m. p. 140--142°. 
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p-Toluonitrile and benzophenone give a compound, m. p. 
165—185°, which could not be obtained pure, but seems to be of 
the structure OH-CPh,:CH,°C,H,-CN. m-Toluonitrile and benzo- 
phenone yield a similar compound, m. p. 156—157°, but o-toluo- 
nitrile and benzophenone give only benzopinacone. 

Phenylacetonitrile and benzophenone give (1) benzopinacone ; 
(2) s-diphenylsuccinonitrile ; and (3) a compound, m. p. 158—167°, 
which gives an intense coloration with potassium hydroxide, and 
evidently contains an additive product (compare Hantzsch and 
Glover, A., 1907, i, 538). 

Amylene, which combines with aldehydes and ketones under the 
influence of sunlight, does not do so with either pyridine or 
acetonitrile or benzonitrile. a. me PP. 


Tables of Radioactive Constants. Lion Kotowrat (Ze Radium, 
1914, 11, 1—6).—This annual set of tables of radioactive constants 
has been brought up to date, and a list of references added as 
regards the origin of each constant. The first table gives the radio- 
active constants, the periods of half-transformation, the valency, 
the nature of the radiation, and the range in air of the a-rays or 
the absorption coefficients of the B- and y-rays of the known radio- 
elements. The second table gives the atomic weights of the radio- 
elements and their products as directly determined, the rate of 
disengagement of heat by radium and its products, the rate of 
production of helium by radium, the volume and condensation 
constants of the radium emanation. The third table deals with 
the value of the atomic charge, the number of molecules in a c.c. 
or mole of gas, the constants of the a-particles, the constants of the 
B-particles, with a detailed list of their various velocities, and the 
number of ions produced by the three types of rays. The last 
table gives useful information with reference to the standards of 
radio-active measurements, the a-ray ionisation current of a 
uranium oxide surface, the saturation currents per gram of 
uranium and radium, the equilibrium ratio of radium to uranium, 
the rate of production of emanation by radium, radium chloride, 
etc., in curies and Mache units, and the saturation current due to 
radium emanation under a variety of conditions. F. §. 


The Structure of the Atom. Sir Ernest Rurserrorp (Phil. 
Mag., 1914. [vi], 2'7, 488—498)—The “nucleus” theory of the atom 
supposes that the atom consists of a positively charged nucleus of 
small dimensions, in which practically all the mass of the atom is 
concentrated, surrounded by a distribution of electrons sufficient to 
make the atom electrically neutral, and extending to distances from 
the nucleus comparable with the ordinary accepted radius of the 
atom. Experimental results on the scattering of a-particles indicate 
the essential correctness of the hypothesis, for in this case the 
deflections resulting from the electronic distribution outside the 
nucleus are probably negligible. Experiments are in progress to 
test the scattering of swift B-particles, which should experience 
large-angle scattering from the nucleus in addition to relatively 
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rare large deflections in passing close to electrons. In passing 
through hydrogen, the theory indicates that a small number of the 
a-particles should acquire, by collision, a velocity 1°6 times that of 
the a-particle, and should have a range nearly four times as great 
as the a-particle which sets them in motion. Experiments, by 
E. Marspen, with a sealed tube of 100 milli-curies of emanation, 
thin enough to allow the a-particles to penetrate the walls, show 
that in hydrogen, whilst the great part of the scintillations on a 
zine sulphide screen disappear at 20 cm. from the source, a few of 
less intensity persisted up to a distance of 90 cm. The number of 
such scintillations is of the correct order of magnitude supposing 
that the hydrogen and helium nuclei behave like point charges for 
distances up to 10-% cm. Darwin (see next abstract) has calcu- 
lated that the centres of the hydrogen and helium nuclei must 
approach within 1°7x10-%% cm. The diameter of the nuclei must 
therefore be smaller than that ordinarily accepted for the electron, 
2x10-% cm., and it is not improbable that it may be so much 
smaller, 1/1830 times as great in the case of hydrogen, that its mass 
may be explained in the same way as that of the electron, as being 
entirely electromagnetic in origin. That is, the hydrogen nucleus 
may be the positive electron. 

An examination with H. Ropinson to see whether radio-active 
substances expel any other charged atoms except helium atoms 
has shown that if such particles are expelled, their number must 
be less than 1 in 10,000 of the helium atoms. The mass of the 
atom must depend, in the event of very close packing of the con- 
stituent charges, not only on their number, but on the way their 
external fields interact, and this may explain why the mass of the 
helium atom is not exactly four times that of hydrogen. Recent 
generalisations connecting the sequence of radio-active changes with 
the periodic law, and by Moseley (this vol., ii, 14) on the wave- 
lengths of the characteristic X-rays emitted by various elements, 
have borne out the suggestion that the value of the charge on the 
nucleus, and consequently the number of the external electrons in 
an atom, is equal to the number of the element in the sequence of 
the elements when arranged in order of increasing atomic weight. 
This number determines the chemical and physical properties of 
the atoms, except those connected with gravitation and radio- 
activity. Atoms may differ in atomic weight and have the same 
nuclear charge and general properties. If the nucleus is considered 
to be made up of a mixture of hydrogen nuclei with one charge, and 
of helium nuclei with two charges, it is a priori conceivable that a 
number of atoms with the same nuclear charge, but of different 
atomic masses, may exist. F. S. 


Collision of a-Particles with Light Atoms. C. G. Darwin 
(Phil. Mag , 1914, [vi], 2'7, 499-506) —The simple treatment, due to 
Rutherford, of the case of the collision of a-particles with heavy 
atoms, is modified to include the case where the nucleus of the 
atom struck is light enough to be set in motion by the collision. 
When the atom struck is greater in mass than the a-particle, the 


ita ae Onlin 


_ 


GENERAL AND PHYSICAL CHEMISTRY, ii. 325 


full expression differs from that used by Rutherford only by 1% 
in the case of the carbon atom, and still less for heavier atoms. 
The maximum velocity attainable by the carbon nucleus is one- 
half of that of the a-particle. In helium, where the mass of the 
atom equals that of the a-particle, no a-particle can be deflected 
greater than a right angle, and the recoiling particles in this case 
would be quite indistinguishable from true a-particles. In 
hydrogen, the greatest angle of deflection is 14°29’, but two types 
of a-particles have to be distinguished. For example, among those 
not at all deflected are some that have not been in collision and 
others which have struck a hydrogen atom perfectly straight, and 
then followed on. In addition, there will be the recoiling hydrogen 
atoms with velocities very much greater than the a-particles. On 
Bohr’s reasoning, and Geiger’s empirical formula connecting range 
and velocity, the behaviour of these hydrogen atoms may be 
deduced. In the most favourable type of collision possible, when 
an a-particle at its highest velocity strikes a hydrogen nucleus 
straight on, the initial velocity of the hydrogen atom will be 
1°6 times that of the a-particle, and its range in hydrogen 117 cm., 
or perhaps even more than this. They should be scattered twice 
as much as a-particles by their atomic encounters, for the angle of 
most probable scattering depends on the value of e/m. 

The question whether any other than the law of force, the inverse 
square of the distance law, assumed by Rutherford, would give the 
same results in the scattering of a-particles, is answered in the 
negative. Widely different results are got if an inverse cube law 
is assumed. The upper limit of the diameter of the nucleus for 
the case of a gold atom is calculated as 3°5x10-" cm. In the 
case of a hydrogen atom struck by an a-particle, the centres of 
the two nuclei approach to within 1°7 x 10-% em. in a straight-on 
collision. F. 8. 


The High frequency Spectra of the Elements and the 
Structure of the Atom. J. W. Nicnotson (Phil. Mag., 1914, [vi], 
27, 541—564).—A theoretical paper, in which the author discusses 
the question of atomic structure, with special reference to Bohr’s 
theory (A., 1913, ii, 689, 943, 1045) and the nature of the high- 
frequency spectra (compare Moseley, this vol., ii, 14). 

According to Moseley, the principal line in the X-ray spectra 
of the elements from calcium to zinc can be accounted for b 
Bohr’s theory if his formula for spectra is applied to the steady 
states of an inner ring of four electrons rotating round a nucleus 
the charge of which corresponds with the so-called “atomic 
number”’ of the element; but the author considers that this appli- 
cation of the theory cannot be made without conflict with recent 
experimental results, which seem to show that the “atomic 
number ” is about half the atomic weight. 

The view that the position of an element in the periodic table 
is determined by its “atomic number” rather than by its atomic 
weight (van den Broek, A., 1913, ii, 90), involves the supposition 
that the atomic numbers of lithium, glucinum, and boron are three, 
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four, and five respectively, and it is shown that, on Bohr’s theory, 
this cannot be reconciled with theoretical considerations. If Bohr’s 
theory of such complex atoms is to be retained, it is necessary to 
abandon van den Broek’s hypothesis in its present form, and replace 
it by a modified hypothesis. 

From a mathematical consideration of the properties of various 
configurations of rotating electrons, it is shown that coplanar rings 
are impossible in a permanent atom constructed on the basis of 
ordinary electrodynamics, and that if the more complex atoms 
have the number of electrons, which seem to be necessary accord- 
ing to the results of experiments on scattering, these electrons must 
either form a single ring or rings in parallel planes. 

In regard to the connexion between the high-frequency spectra 
and atomic structure, the author shows that Moseley’s observations 
(loc. cit.) do not admit of the interpretation given to them on the 
basis of Bohr’s theory. The conclusion to be drawn from these 
observations is that the frequencies of the principal X-rays of the 
elements are proportional to the squares of natural numbers. This 
relationship must inevitably lead to a further knowledge of atomic 
structure. H. M. D. 


High-frequency Spectra of the Elements. If. H. G. J. 
Mosetey (Phil. Mag., 1914, [vi], 27, 703—713).—The method of 
photographing X-ray spectra described in a previous paper (this 
vol., ii, 14) has been applied to some thirty other elements, and 
simple relations have been found to exist which make it possible 
to predict the position of the principal lines in the spectrum of 
any element from aluminium to gold.’ 

The spectra of radiations belonging to Barkla’s X series contain 
two lines, whilst the spectra of the Z series contain five lines, which 
decrease in intensity with diminishing wave-length. If the square 
root of the frequency of the strongest (a) line is plotted against a 
series of integral numbers which are characteristic of the different 
elements, two approximately straight lines are obtained, one for the 
K and the other for the Z spectra. The order in which the 
elements are arranged is that of the atomic weights, except in the 
case of argon, cobalt, and tellurium. The series begins with 
aluminium, to which the number 13 is assigned, and, with three 
or four exceptions, the integers assigned to the successive elements 
increase in perfectly regular order. Vacant spaces are left for an 
element between molybdenum and ruthenium (V=43), between 
neodymium and samarium (V=61), and between tungsten and 
osmium (V=75). With this arrangement, perfect regularity is 
found in the X-ray spectra. 

The integer V, or “atomic number,” is supposed to represent 
the number of positive units of electricity contained in the atomic 
nucleus. This number determines the X-ray spectra of every 
element between aluminium and gold. 

From the approximate linear relation between vi and JW, the 
general equation v=A(V—b)? is obtained, in which v is the 
frequency and A and & are constants characteristic of each line in 
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the X-ray spectra. For the a-line in the KX series, A =1/1°—1/2")vy 
and 6=1, and for the a-line in the Z series, A =(1/2?—1/3*)vp and 
b=7'4, where vy is the fundamental Rydberg frequency. 

The fact that the X-ray spectrum is determined by a character- 
istic integer is supposed to afford strong support for van den Broek’s 
hypothesis, according to which the charge carried by the positive 
nucleus is in all cases an integral multiple of the charge on the 
hydrogen nucleus. H. M. D. 


Nuclear Electrons. A. van DEN Broek (Phil. Mag., 1914, [vil, 
27, 455—457).—The number of the place an element occupies, M/, 
when the elements are arranged in order of increasing atomic 
weight, is equal to the intra-atomic charge, because the scattering 
of a-particles per atom divided by the square of this number is 
constant, and hence, on Rutherford’s theory, the number must be 
equal to the charge. As the nuclear charge difference between 
uranium and lead is 10, and between thorium and bismuth is 7, 
as derived from the numbers of these elements in the sequence of 
elements, and as in these cases 16 and 12 positive charges, respec- 
tively, are expelled in the radioactive transformations, it follows 
that the B-particles, 6 from uranium and 5 from thorium, must 
come from the nucleus. This conclusion is independently arrived 
at in another way. Calling P the periodic number of the place an 
element occupies in a strictly periodic sequence, starting with 
lithium as unity, and assigning only one place to each triad of 
group VIII and to all the elements between cerium and tantalum, 
P={(A—2M)/2c}4, where A is the atomic weight and c is 0°00468. 
If the total number of electrons in the atom is equal to half the 
atomic weight, and if M is the number surrounding the nucleus, 
then, since V—M=cFP?, cP? must be the number of electrons in 
the nucleus. A table is given in which A is calculated on these 
assumptions from the relation A=2(/+cP?) for a number of 
elements, and shown to agree with the experimental values. The 
values for cP”, the number of nuclear electrons, is 17 for lead and 
bismuth, 22 for thorium, and 23 for uranium, in agreement with 
the figures previously given for the differences. These considera- 
tions indicate that the number of nuclear electrons in all the rare- 
earth elements is the same. F. 8. 


Thermal Emisstion of Electrous and the Photoelectric 
Effect of Potassium. Kari FrepENHAGEN (Ber. Deut. physikal. Ges., 
1914, 16, 201—219. Compare Wiedmann and Hallwachs, this 
vol., ii, 162).—Experiments are described in which the author has 
investigated the thermal emission of electrons by potassium at 
temperatures between 280° and 400°, with the object of determin- 
ing the factors on which the phenomenon depends. The results 
suggest that the emission of electrons is not a fundamental property 
of the metal, but is conditioned by the presence of some active 
agent (probably gaseous), which can be removed or rendered 
inactive by various methods of procedure. This can be accom- 
plished, for instance, by the repeated distillation of the metal in 
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a highly exhausted apparatus, by long-continued electronic dis- 
charge in a reflux form of apparatus, or by the employment of an 
electric discharge from an induction coil. In presence of foreign 
gases, the removal of the active agent is found to be more difficult. 

Other experiments show that there is some connexion between 
the thermal emission of electrons and the photoelectric effect, for 
those operations which bring about a diminution in the thermal 
emissivity are found to have a similar influence on the photoelectric 
activity. 

It is suggested that the active agent on which the two pheno- 
mena in question are dependent is hydrogen, although no direct 
evidence of this has been obtained. The experiments show, how- 
ever, that helium, argon, and nitrogen are inactive. H. M. D. 


Acid and Base as Expressions of the Intensity of Electrons. 
E. Crato (Ber, Deut. Pharm. Ges., 1914, 24, 172—184. Compare 
A., 1913, ii, 665).—Polemical. A reply to the criticism of Thiel 
(this vol., ii, 66). H. M. D. 


[Acid and Base as Expressions of the Intensity of Electrons. | 
A. Ture. (Ber. Deut Pharm, Ges., 1914, 24, 184—188).—Polemical in 
reply to Crato (compare preceding abstract). H. M. D. 


Recombination of Ions in Gases. G. Rime.in (Ann. Physik, 
1914, [iv], 43, 821—856).—An account is given of a new method 
which has been employed in the determination of the rate of re- 
combination of the ions in gases. 

From experiments made on air subjected to the action of a- 
and B-+ y-rays from uranium and radium, it is found that in 
all cases the process of recombination diverges from that required 
by the equation g=an*. The difference is much greater for the 
ions produced by arays than for the corresponding ionisation due 
to B- + y-rays. The direction of the divergence suggests that the 
rate of recombination of newly formed ions is greater than that of 
ions which have been in existence for some time. 

With an arrangement of apparatus in which the influence of 
the abnormally rapid recombination was reduced to a minimum, it 
was found that the coefficient a increases somewhat with increase 
in pressure. H. M. D. 


Extraction of Radiothorium or Substances Containing Radio- 
thorium which are Used for the Preparation of Solutions 
Containing Thorium-X. Derutscue Gase.tuticnt Axrt.-Ges. (AUER- 
GESELLSCHAFT) (D.R.-P. 269692).—A solution of the substance con- 
taining radiothorium is precipitated with ammonia, and the whole 
evaporated to dryness. From the residue the ammonium salts are 
removed by repeated washing with water or with dilute salt solu- 
tion (free from carbonic acid). The hydroxides are now mixed 
with water or dilute salt solution, and allowed to remain until a 
sufficient amount of thorium-X is formed (one to two days). The 
solution of thorium-X obtained in this way is a concentrated one, 
and is free from ammonium salts. J.C. C. 
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Radioactivity of Certain Russian Mineral Waters. R. 
Swinne (J. Russ. Phys. Chem. Soc., 1913, 45, Phys. Part, 454—459).— 
In the autumn of 1910 the author examined, according to Kohl- 
rausch and Loewenthal’s method with the fontaktoscope, the waters 
of a number of Russian mineral springs. The values found for the 
radioactivity in a few instances slightly exceeded one Mache unit, 


but were mostly very low, especially with sulphur waters. 
T. FP. 


Photo-electric Phenomenon Presented by Liquid Dielectrics. ° 
L. Srrampe (Bull. Acad. roy. Belg., 1914, 45—62).—Ultra-violet rays 
have a marked influence on the loss of an electric charge by liquid 
paraffin, light petroleum, shale oil, and Russian mineral oil, the dis- 
charge being accelerated to the greatest extent with liquid paraffin 
and petroleum positively charged, and with shale oil and Russian 
mineral oil carrying a negative charge. This effect is regarded, 
not as a result of ionisation of the air, but as a surface photoelectric 
phenomenon, since the velocity of diseharge for either a positive or 
negative charge may be diminished or increased at will by mixing 
paraffin and male oil. T. H. P. 


Theory of Dielectrics. Variation of the Dielectric Constant 
with Temperature. Pyroelectricity. 8. Bocustawsk (Physikal. 
Zeitsch., 1914, 15, 283—288).—The temperature variation of 
(e—1)/(€+2)p, in which ¢€ is the dielectric constant and p the 
density of the dielectric medium, can be readily accounted for if 
it is assumed that the electrical forces are not strictly quasi- 
elastic. The occurrence of polar pyro-electric effects may be 
similarly explained. H. M. D. 


Contact Electricity of Gases in Relation to Conducting and 
Non-conducting Liquids. ALFrrep CozHn and Hermann Mozer 
(Ann. Physik, 1914, [iv], 43, 1048—1078).—A method is described by 
which the authors have investigated the electric charge acquired 
by hydrogen and oxygen when the gases are bubbled through 
various pure liquids and through aqueous solutions of non-electro- 
lytes and electrolytes. 

In the case of non-conducting liquids, it has been found that 
hydrogen always becomes negatively charged, and that, in general, 
the intensity of the electrical effect increases with the dielectric 
constant of the liquid medium through which the gas is bubbled. 

On the addition of very small quantities of electrolytes to water, 
the negative charge acquired by the gases becomes smaller, and 
with larger amounts the gases become positively charged. Curves 
are drawn which show the connexion between the electrical effect 
and the concentration of the solution. From these it is evident 
that the effect produced by successive small quantities of electrolyte 
diminishes very rapidly in the initial stages. The concentration at 
which the sign of the charge acquired by the gas changes from 
negative to positive has been determined for a number of electro- 
lytes of varying chemical character and valency type. From these 
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data it is evident that acids are much more active than salts or 
bases, in that the electrical charge changes sign at a much smaller 
concentration in the case of the acids. 

The question as to whether the electrically charged gases contain 
charged carriers has been answered in the affirmative. When non- 
conducting liquids are employed, the gases contain negative 
carriers only, but when bubbled through solutions of electrolytes 
positive carriers are also found to be present, the two kinds being 
equal in number when the concentration of the electrolyte is such 
that the gas remains unchanged. H. M. D. 


The Electrical Condition of a Gold Surface During the 
Absorption of Gases and their Catalytic Combustion. HakroLip 
Hartiey (Proc. Roy. Soc., 1914, A, 90, 61—68). — Experiments are 
described which show the existence of a close relationship between 
the occlusion of gas by a hot metal surface and the electrical con- 
dition of the metal. 

On account of its marked catalysing power at moderate tempera- 
tures and its chemical inertness, gold was used in most of the 
experiments as the most suitable metal, and its behaviour in 
presence of hydrogen, oxygen, and carbon monoxide was examined. 
The metal becomes negatively charged in contact with hydrogen 
and carbon monoxide, and positively charged in contact with 
oxygen. The electrical effect is probably due to occluded gas which 
is leaving the metal, for any cause, such as a sudden lowering of 
temperature, which momentarily checks the outflow of occluded 
gas, reduces the intensity of the electrical effect. Conversely, 
a sudden diminution in the gas pressure, which will increase the 
rate of outflow of the occluded gas from the metal, increases the 
intensity of the electrical effect. 

From observations made with mixtures of hydrogen and oxygen, 
and of carbon monoxide and oxygen, it is found that gold acquires 
a negative charge during the process of catalytic combustion. 

H. M. D. 


Sodium Amalgams. II. The Electrical Conductivity. 
Ernest Vanstone (7'rans. Faraday Soc., 1914, 9, 291—296. Com- 
pare A., 1912, ii, 155).—A capillary glass spiral, 1 mm. diameter 
and 1 metre in total length, is filled with molten sodium or 
amalgam, and this is allowed to cool slowly from one end, so that 
a continuous thread of solid, of uniform diameter, is obtained. 
The specific conductivity of sodium at 12° is found in this way to 
be 18°15x10-4. The conductivity of the amalgams falls rapidly, 
being 7°29x10-4 at 14°5 atomic % of mercury. At this point 
there is a discontinuity, followed by a second at 21 atomic % Hg. 
The conductivity curve then passes through a flat minimum at 
35 atomic % Hg, and increases up to 45%. Beyond this point 
results have not been obtained, owing to frequent breakage of the 
spiral. C. H. D. 


Molecular Magnitudes and Electrical Conductivity of Certain 
Molten Salts. P. Wa.pen (Bul/. Acad. Sci. St. Pétersbourg, 1914, 
405—422).—All the methods which have been applied to the 
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investigation of molten salts are in accord in indicating that such 
salts are associated, but divergent results have been obtained in 
regard to the extent of the association. Further, that fused salts 
exhibit marked ionic dissociation is also generally agreed, but here 
too discordant views are held as to the degree of the ionisation 
(compare Walden, A., 1913, ii, 98; Lorenz, A., 1907, ii, 665, 927; 
Schulze, A., 1911, ii, 790; 1913, ii, 192; van Laar, Lehrb. der 
theoret. Elektrochem., 1907, 83; Arndt, A., 1907, 11, 598, 842). In 
general, however, it may be asserted that pure fused salts are 
strongly ionised, and that salts dissolved in these, when they form 
no ion in common with the solvent, are virtually completely dis- 
sociated into ions. 

The author has determined the molecular magnitudes of a 
number of organic ammonium salts from the results of measure- 
ments of their electrical conductivities and capillarity constants. 
The salts used were anhydrous, and melted at temperatures not 
exceeding about 100°, so that the experimental conditions approxi- 
mated, far more closely than is usual with molten salts, with those 
employed in investigating solutions of salts in water and ordinary 
organic solvents. 

Capillary measurements (compare A., 1911, ii, 97; 1912, ii, 628; 
1913, ii, 299) were made with methyl-, ethyl-, dimethyl-, and diethyl- 
amine nitrates, tetraisoamylammonium iodide, tritsoamylamine 
thiocyanate, phenyldimethylamine and phenylmethylamine hydro- 
bromides. At 100° the values of y range from 0°0340 to 0°506, 
those of the surface tension y from 26°4 to 49°0, and those of the 
association factor from 1°4 to 8—9. The presence of the phenyl 
group causes a considerably greater increase in the viscosity and 
surface tension than that of methyl or ethyl. The association 
factor diminishes with increase of either the complexity of the 
organic radicle or the number of such radicles. 

Conductivity measurements at various temperatures were made 
on ethyl-, diethyl-, and dimethyl-amine nitrates, ethylamine hydro- 
chloride, and phenyldimethylamine hydrobromide. The con- 
ductivity-temperature curves are linear within the ranges of 
temperature employed, independently of the chemical compositions 
of the salts or of their degrees of association. The molecular con- 
ductivities for the different salts increase as the viscosity diminishes, 
and high values for the viscosity correspond with high temperature- 
coefficients of the specific conductivity. 

In general, the behaviour ef these fused organic salts at the low 
temperature of about 100° corresponds with that of simple inorganic 
salts at far higher temperatures—300—600°. Complete dissocia- 
tion of the molten salts does not occur, and the degree of ionisation 
refers to both simple and also complex ions formed by the gradual 
resolution of the associated molecules. tT. H. P. 


Some Complex Boric'Acids. Nitratan Duar (Zeitsch. anorg. 
Chem., 1914, 86, 196—200).—The effect of varying quantities of 
glycerol and mannitol on the conductivity of boric acid solutions 
has been determined. C. H. D. 
23—2 
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Allotropy and Electromotive Equilibrium. Ernst CoHEN 
(Proc. K. Acad. Wetensch. Amsterdam., 1914, 16, 807—808).—A 
claim for priority against Smits (this vol., ii, 165) in respect of the 
statement that the contact of a metal with a solution of one of 
its salts has an accelerating influence on the setting up of the 
internal equilibrium in the metal. H. M. D. 


Chemical Action that is Stimulated by Alternating Currents. 
S. G. Brown (Proc. Roy. Soc., 1914, A, 90, 26—32).—It has been 
found that the polarisation which occurs when a battery, consisting 
of zinc and carbon poles immersed in dilute sulphuric acid, is joined 
up in circuit with a low resistance, may be greatly diminished, or 
even completely eliminated, by passing through the cell a suitable 
alternating current. When the alternating current is switched 
on, the evolution of gas at the cathode increases, in consequence of 
the greater value of the battery current, and it is observed that 
in these circumstances the gas bubbles appear to be shot off at right 
angles to the surface of the cathode. 

With a battery arranged so as to expose only a small surface of 
the zinc anode to the action of the electrolyte, polarisation was 
observed, and the same effect was obtained when the carbon was 
placed within a porous cell in contact with strong nitric acid. 
This indicates that the polarisation of the battery is not due to 
evolution of gas, but to the restricted chemical action at the anode. 
On passing the alternating current, the current output was in- 
creased, as in the first case, showing that the alternating current 
increases in some way the intensity of the action at the anode. 

When the anode surface is small, the chemical effect of the 
alternating current is most marked, and it has been found that 
platinum, gold, and carbon are oxidised quite readily when sub- 
jected under these conditions to the continued action of direct and 
alternating current. A similar action is found to take place when 
direct and alternating currents are passed through a layer of 
compressed lead monoxide placed between a lead cathode and a 
platinum anode. It is supposed that the action of the filings 
coherer is dependent on effects of the same type. H. M. D. 


The Mechanism of Anodic Reactions and the Behaviour 
of Iron and Steel Anodes. E. P. Scuocn (7rans. Faraday Soc., 
1914, 9, 274—280).—The reactions at the anode are better ex- 
plained by an action of the anions on the anode metal than by the 
direct emission of cations from the anode. When the surface of 
an anode is covered with discharged anions in process of reacting, 
access of other anions to the surface is hindered, and the produc- 
tion of oxygen ions near the electrode begins. The evidence is 
insufficient to decide whether oxygen accumulates as gas or as an 
oxide. 

The activity of iron or nickel is much greater with haloids than 
with sulphates in the electrolyte, and the hypothesis of the catalytic 
influence of hydrogen fails to account for this. C. H. D. 
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The Passivity of Metals. G. Senter (Zrans. Furaday Soc, 
1914, 9, 203—213).—Introduction to a general discussion. No one 
theory accounts for all the phenomena of passivity. The hydrogen 
activation theory accounts for many phenomena, including those 
of sudden changes, but is difficult to reconcile with the activating 
influence of free halogens. The valency theory has been abandoned. 
The most serious objection to the oxide-film theory is the absence 


of any difference in the reflecting powers of active and passive 
iron. C. H. D. 


Anodic and Cathodic Retardation Phenomena, and their 
Bearing on the Theory of Passivity. G. Grupe (TZrans. 
Faraday Soc., 1914, 9, 214—227).—Anodic processes are probably 
retarded by the formation of an oxygen alloy at the surface. 
Thus, with platinum anodes, the retardation observed when bromine 
and iodine are discharged from neutral or alkaline solutions of 
bromide or iodide may be ascribed to the presence of a platinum 
oxide, probably PtO, in solid solution at the surface of the metal. 
Still higher potentials observed at platinum anodes are due to 
higher oxides. This hypothesis differs from that of an oxide film in 
assuming the presence of only a single solid phase, with con- 
tinuously varying properties. C. H. D. 


The Passivity of Metals. G. Reicuinstein (7rans. Furaday Soc., 
1914, 9, 228—246).—When gold foil is immersed in a solution of 
potassium cyanide containing oxygen or hydrogen peroxide, a gold- 
oxygen alloy is formed, which then reacts with the electrolyte. A 
layer of peroxide does not appear on the surface until the oxygen 
concentration has reached a high value. In general, passivity is 
caused by two reactions, such that the velocity of one reaction 
decreases with increasing oxygen concentration, whilst the velocity 
of the second increases. C. H. D. 


The Photo-electric Behaviour of Iron and the Theory of 
Passivity. H. Srantey Auten (7rans. Faraday Soc., 1914, 9, 
247—250).—Chemically active iron is also photo-electrically active, 
whilst processes which render the iron passive reduce its activity. 
The cause of both effects is to be found in the condition of the 
gaseous layer at the surface of the metal rather than in the presence 
of an actual film of oxide. C. H. D. 


The Phenomena of Passivity. Max Le Buanc (7'rans. Faraday 
Soc., 1914, 9, 251—-266).—Passivity is not the exception but the rule, 
and may occur at the cathode as well as at the anode, and with 
chlorides and other solvents as well as with oxygen compounds. 
It is to be attributed to changes of valency, and to the changing 
velocity of hydration of ions of different valency. C. H. D. 


The Hydrogen Theory of Passivity. G. C. Scammr and W. 
RaTHERT (Trans. Faraday Soc., 1914, 9, 257—265).—The activation 
potential and the passivation potential are different. Metals which 
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can be rendered passive are those which dissolve rapidly only in 
the presence of a catalyst. Hydrogen, which is readily absorbed 
by many metals, is the most important of these catalysts. 

In chromic acid solution, iron may be rendered either passive or 
active, according to the concentration. With the dilute electrolyte 
the metal is at first passive, but becomes active when hydrogen 
reaches it by diffusion. Similar results are obtained with 
chromium. C. H. D. 


The Relation of Passivity to the Phenomenon of Electro- 
lytic Valve Action. GtnTuHer Scuuuze (7rans. Faraday Soc., 1914, 
9, 266—273).—Passivity differs from the valve effect in that the 
oxide film, if present in the first case, conducts electrically, whilst 
in the second it offers an obstacle to the passage of the current. 
Valve action is due to an insulating skin of appreciable thickness, 
beneath which is a thin layer of gas, and passivity to a conducting 
skin of molecular thickness, on which is a layer of gas. Iron 
shows passivity in dilute sulphuric acid, and valve action in the 
concentrated acid. C. H. D. 


Magnetic Susceptibilities of the Elements. F. H. Lorixe 
(Chem. News, 1914, 109, 121—123, 133—134).—The author gives 
two tables in which the magnetic susceptibilities of both para- and 
dia-magnetic elements are recorded. The existence of relationships 
between the magnetic susceptibilities of the different elements is 
discussed in reference to a special grouping, which is very similar 
to that described in a previous paper (A., 1909, ii, 392). 

H. M. D. 


Magnetic Susceptibility of Some Feebly Magnetic Alloys. 
Evekve Louis Dupuy (Compt. rend., 1914, 158, 793—794).—A study 
of the variation in magnetic susceptibility of some alloys 
with variation in composition and structure. The results are 
shown by curves. For the system antimony-silver the curve has 
three angular points corresponding with the compound Ag,Sb and 
to its two saturated solid solutions in silver and antimony respec- 
tively (compare Petrenko, A., 1906, ii, 667). For the system 
lead—tin, the solid solution of tin in lead is well shown, and there 
is indication of a slight solubility of lead in tin (compare Honda 
and Soné, A., 1913, ii, 919). The curve for the system zinc— 
aluminium indicates the compound Al,Zn, partly dissociated, and 
its solutions in zinc and aluminium (compare Rosenhain and 


Archbutt, A., 1911, ii, 895). W. G. 


Magnetic Researches. XII, The Susceptibility of Oxygen 
in Two Forms. ALsertT Perrigr and H. Kamer.ines Onngs (roe. 
K. Akad. Wetensch. Amsterdam, 1914, 16, 894—901. Compare A., 
1913, ii, 751).—The transformation from the transparent, vitreous 
to the blue-grey, opaque form which solid oxygen undergoes at 
— 225° is not accompanied by any appreciable change in the mag- 
netic properties. The susceptibility of solid oxygen is nearly in- 
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dependent of the temperature between the freezing point and 
—240°, and its value is only about one-third of the susceptibility 
of liquid oxygen at its freezing point. On cooling below — 240° 
there is a further sharp fall in the susceptibility to about half- 
value, at which it remains practically constant over the range of 
liquid hydrogen temperatures. H. M. D. 


Magnetic Researches. XIII. The Susceptibility of Liquid 
Mixtures of Oxygen and Nitrogen and the Influence of the 
Mutual Distance of the Molecules on Paramagnetism. 
Apert Perrier and H. Kameruineu Onnes (Proc. K. Akad. Wetensch. 
Amsterdam, 1914, 16, 901—916 ; Compt. rend., 1914, 158, 941—944). 
—In order to ascertain the influence of the distance between the 
molecules of a paramagnetic substance on the coefficient of magnet- 
isation, experiments have been made with oxygen admixed with 
varying proportions of nitrogen at temperatures between — 195° 
and — 209°. 

The results obtained show that the specific magnetisation- 
coefficient of oxygen (x) increases very considerably as its concen- 
tration diminishes, and approaches the value required by the equa- 
tion x7'=constant, where 7' is the absolute temperature. If 1/ x 
is plotted as a function of 7, the data obtained for the various 
mixtures are found to lie on a series of parallel straight lines, 
which indicates that the variation of the specific magnetisation- 
coefficient with the temperature can be represented by the equation 
x(7'+4)=constant, in which A is a parameter which depends on 
the concentration of the oxygen in the liquid mixture. The devia- 
tions from the Curie-Langevin law exhibited by pure liquid oxygen 
are therefore caused by the increase in the density or by the 
diminution in the mean distance between the molecules. In order 
to account for the observed results on the basis of Langevin’s 
theory, it is only necessary to assume the existence of negative 
molecular fields, the influence of which increases directly as the 
density or inversely as the third power of the average distance 
between the molecules. H. M. D. 


Magnetic Researches. XIV. Paramagnetism at Low 
Temperatures. H. Kamertineu Onngs and E. Oosterauts (Proc. K. 
Akad. Wetensch. Amsterdam, 1914, 16, 917—920. Compare A., 1913, 
ii, 473).—Further measurements have heen made of the magnetic 
susceptibility at low temperatures, according to the method 
described previously. Ferrous sulphate (FeSO,,7H,O) and 
palladium have been found to deviate appreciably from the require- 
ments of Curie’s law. The results for iron alum are in agreement 
with the law even at 14°7° KX. Since the distance between the 
atoms of iron in this substance is of the same order as that at 
which the molecular field disappears in the case of liquid oxygen 
admixed with nitrogen (compare preceding paper), it is supposed 
that the validity of Curie’s law down to the freezing point of 
hydrogen is due to the wide separation of the atoms of iron. In 
these circumstances, the individual atoms behave like those of a 


| 
| 
| 
| 


il. 336 ABSTRACTS OF CHEMICAL PAPERS. 


normal paramagnetic substance. In general, the deviations 
exhibited by different substances at low temperatures would seem 
to make their appearance sooner in proportion as the mean distance 
between the paramagnetic atoms decreases. H. M. D. 


Electric Vacuum Oven for High Temperatures. Orrto Rurr 
(Zeits h. Klektrochem., 1914, 20, 177—179).—A comparison is made 
between the electric furnaces of Wolf and Miiller (this vol., ii, 119) 
and that of the author. A further improved furnace, adapted 
either for heating crucibles or boats, is described in the present 
communication. The principle is the same as that previously 
described (loc. cit.). The following quantities of energy are 
required by the furnace: 2000°, 7°6 kilowatt; 2200°, 9°3 kilowatt ; 
2400°, 12°0 kilowatt; and 2700°, 18 kilowatt. Working drawings 
are given in the paper. J. F. 8. 


A Modification of the Tammann Furnace. Utricn Raypt 
(Zettsch. Elektrochem., 1914, 20, 185—186).—A modification of the 
Tammann furnace, in which the iron end pieces used for conduct- 
ing the current to and from the carbon resistance tube are replaced 
by copper split rings, which can be bolted together. This makes it 
much easier to replace the old tubes by new ones. The life of the 
furnace is much lengthened, since the copper rings can be water- 
cooled, and there is a somewhat smaller energy quantity required 
to obtain the desired temperatures. J. F. 8. 


Specific Heat at Low Temperatures. VIII. W. Nernst and F. 
Scuwers (Sitzungsber. K. Akad. Wiss. Berlin, 1914, 355—370. Com 
pare A., 1913, ii, 103, 104)—The method described in a previous 
paper (A., 1910, ii, 263) has been improved in detail, and a new 
series of measurements of specific heat has been made at tempera- 
tures varying from 20° to 100° (abs.). The recorded data show 
that the atomic (or molecular) heat falls in the case of aluminium 
from 2°355 at 79°1° to 0°066 at 19°1°, thallium from 5°65 at 95°7° 
to 2°92 at 22°9°, carborundum (SiC) from 1°013 as 96°5° to 0°099 
at 52°, calcium oxide from 3°395 at 89°3° to 0°110 at 28°2°, 
calcium hydroxide from 5°09 at 86°0° to 0°493 at 21°4°, calcium 
carbonate from 8°683 at 88°2° to 0°996 at 22°3°, silver chloride 
from 9°820 at 91°4° to 2°780 at 22°5°, silver iodide from 11°355 at 
116°5° to 3°287 at 17°8°, potash alum from 165°66 at 90°5° to 
27°83 at 25°7°, magnesium from 4°558 at 93°8° to 0°335 at 27°2°, 
silicon (metallic) from 1°524 at 89°8° to 0°031 at 20°1°, lead 
monoxide from 6°42 at 92°7° to 1°55 at 21°3°, and lead iodide from 
17°3 at 95°6° to 7°05 at 22°3°. 

The variation of the specific heat of aluminium, carborundum, 
and silicon at low temperatures is found to be in approximate 
agreement with Debye’s formula, C,,=aT7%, in which a is a constant 
and 7 the absolute temperature. For aluminium a=8'4, for 
carborundum 0°841, and for silicon 3°90 x 10-6, H. M. D. 
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Specific Heat of Solids. III. Correction. H. von Jiptner 
(Zeitsch. Elektrochem., 1914, 20, 187).--A correction of numerical 


details and equations of the author’s paper (this vol., ii, 244). 
J. F. S. 


Thermodynamic Relation between the Concentration and 
the Specific Heat of Very Dilute Solutions and the Tempera- 
ture-coefficient of Concentration Cells. Kart Czuxor (Bar. 
Deut physikal. Ges., 1914, 16, 228—231).—By means of a cycle of 
reversible thermodynamic processes, it is shown that the specific 
heats c’, and c”,, and the concentrations c, and cy, of dilute solu- 
tions are connected by the equation 2 log c,/c,=J(e",—c',), in 
which # is the gas constant and J the mechanical equivalent of 
heat. According to this equation, the specific heat must increase 
with the dilution of the solution. By reference to the data for 
dilute aqueous solutions of various inorganic substances, this is 
found to be true, and for pairs of solutions which contain 100 and 
200 mols. of water per mol. of solute, the difference in the specific 
heat is approximately constant and independent of the nature of 
the dissolved substance. 

If the above cycle is carried out with a solution of an electrolyte, 
the further relation d7/dT'=c",—c’, is obtained, in which dH /dT 
is the temperature-coefficient of the concentration cell which may 


be built up from the two solutions of specific heat, c’, and c”,. 
H. M. D. 


Tables of the Relative Depression of Freezing Point 1860/A 
to Facilitate the Calculation of Molecular Weights. J. Artnur 
Harris and Ross Arken Gortner (Biochem. Bull., 1914, 3, 259—263). 
—Useful tables the scope of which will be gathered — the title. 

oh 


Potassium Tetroxide. R. pr Forcranp (Compt. rend., 1914, 
158, 843—846).—A determination of the heat of formation of 
potassium tetroxide. The oxide was prepared by Vernon Har- 
court’s method (compare this Journ., 1861, 15, 276). A known 
weight of the oxide was dissolved in very dilute sulphuric acid in a 
calorimeter, and the hydrogen peroxide estimated immediately in 
the resulting liquid. The mean of five determinations gives 133°74 
Cal. for the heat of formation of the tetroxide from the metal and 
46°94 Cal. for its formation from the protoxide. These values are 
both lower than those obtained for cesium (compare A., 1910, ii, 
584), and from the combined figures the author deduces the values 
137°6 Cal. for the heat of formation of rubidium tetroxide and 
130°0 Cal. for sodium tetroxide, the corresponding values for their 
formation from the protoxides being 54°1 Cal. and 29°3 Cal. 

W. G. 


Potassium Trioxide and the Stability of Alkaline Peroxides. 
R, pE Fororanp (Compt. rend., 1914, 158, 991—994).—The author 
has prepared potassium trioxide as a yellow, crystalline mass by 
heating the tetroxide at 480° in an apparatus in which a vacuum 
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of about 1 mm. was maintained. With this, by the method already 
described (compare preceding abstract), the author has obtained 
the heat of formation of potassium oxide, the trioxide, and the 
tetroxide. Combining these results with those already obtained 
(loc. cit.) or calculated by analogy, he finds that the heat of forma- 
tion, starting from the elements, of the four alkali trioxides is 
sensibly the same, and equal to +126 Cal. The passage from the 
protoxide to the dioxide liberates quantities of heat, regularly in- 
creasing on passing from calcium through lithium, strontium, 


barium, radium, sodium, potassium, and rubidium to cesium. 
W. G. 


Heat of Combustion of Certain Aromatic Nitro-derivatives. 
Frkp. Swarts (Bull. Acad. roy. Belg., 1914, 18—44).—The following 
heats of combustion under constant pressure and heats of forma- 
tion have been measured ; Nitrobenzene, 734°65 cal. (comb.), 3°9 cal. 
(form.); m-dinitrobenzene, 695°1 cal. (comb.), 8°6 cal. (form.) ; 
m-nitrotoluene, 889°55 cal. (comb.), 11°0 cal. (form.) ; o-nitrophenol, 
688°04 cal. (comb.), 50°1 cal. (form.); m-nitrophenol, 688°4 cal. 
(comb.), 53°7 cal. (form.); pnitrophenol, 688°23 cal. (comb.), 
50°0 cal. (form.); o-nitrophenetole, liquid 1021°2 cal., solid 1017°5 
cal. (comb.), 43°4 cal. (form.) ; m-nitrophenetole, 1009-2 cal. (comb.), 
55°6 cal. (form.); pnitrophenetole, 1006 cal. (comb.), 58°4 cal. 
(form.); o-nitroaniline, 765°89 cal. (comb.), 6°9 cat. (form.); 
m-nitroaniline, 766°31 cal. (comb.), 6°5 cal. (form.); »nitroaniline, 
760°19 cal. (comb.), 12°3 cal. (form.) ; o-nitroacetanilide, 974°12 cal. 
(comb.), 56°3 cal. (form.); m-nitroacetanilide, 969°6 cal. (comb.), 
59°8 cal. (form.); pnitroacetanilide, 968°2 cal. (comb.), 61°2 cal. 
(form.). 

Comparison of these results with those for other nitro-compounds 
shows that the variation of internal energy accompanying the sub- 
stitution of the nitro-group for a hydrogen atom of the benzene 
nucleus is far from constant, the divergence between the extreme 
values being 15 cal. with the mononitro-derivatives, and 18°6 cal. 
in the case of the dinitro-compounds; with trinitro-derivatives, 
differences of 112°3 (=37°5 x 3) and 114°2 (=38'1 x 3) are obtained. 

Excepting for the phenols and the dinitrobenzenes, the differences 
between the heats of combustion of isomeric aromatic compounds 
greatly exceed the experimental errors. In general, the ortho- 
derivative gives the greatest, and the para-derivative the lowest, 
heat of combustion ; but with the nitrobenzoic acids and the dinitro- 
benzenes, the lowest values are yielded by the meta-derivatives. 
That the last observation is related to the orienting capacity of the 
carboxyl and nitro-groups seems improbable, for the conclusion 
cannot be drawn that the isomeride produced in largest proportion 
is the one with the smallest heat of combustion, the relative posi- 
tion of the two substituents in this isomeride depending on the 
order in which they are introduced. 

Whilst the three nitrophenols exhibit equal heats of combustion, 
the three nitrophenetoles show wide differences in this direction. 
This is explained by the fact that the nitrophenetoles are of the 
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same type, and hence directly comparable, whereas the nitrophenols 
exist in two stable, tautomeric modifications. To an analogous con- 
clusion leads comparison of the results obtained with the three 
nitroanilines and their acetyl derivatives. T. HP. 


Pyknometer for Small Quantities of Liquid. E. SrrnaciottTo 
(Ann. Chim. Applicata., 1914, 1, 198—199).—A small cylindrical 
pipette is fitted with a capillary stem of about 1 mm. bore, partly 
closed at the point so as to leave an orifice a fraction of 1 mm. in 
width. The short, upper part of the stem is furnished with a 
mark to fix the volume of liquid present, and slightly above this a 
small air-chamber, which is situate immediately below a small tap 
to prevent entry into the latter of the liquid. Above the tap, the 
stem has an internal diameter of about 4 mm., and is fitted with 
two fused-on, glass hooks, by means of which the pyknometer may 
be hung on the balance. The apparatus weighs about 5 grams, 
and serves for the determination of density and for the exact 
weighing of small amounts of liquid removed for quantitative 
analysis or other purpose. It is filled by suction applied to a rubber 
tube attached to the top of the stem. Zz. Mt. P. 


Influence of Volume Change on the Fluidity of Liquid 
Mixtures. Witiiam Howigson Gipson (Phil. Mag., 1914, [vi], 27, 
662—668).—If v, and v, represent the specific volumes of the con- 
stituents of a binary mixture in the mixed liquid, whilst 7, and F, 
are the fluidities which correspond with these volumes, then the 
fluidity of a mixture (/) may be represented by the formula 
100vF = m,v,F;+ mgvel4, in which v is the specific volume of the 
mixture, and m, and mz, are the percentages by weight of the con- 
stituents in the mixture. The volumes v, and vy may be deter- 
mined by experiment, or calculated from Batschinski’s formula 
v—w=cF, in which w is the limiting specific volume at zero 
fluidity and c¢ is a constant. It is assumed that when two 
chemically indifferent, non-associated liquids are mixed together, 
the specific volumes will change until the free space per unit of 
co-volume (w) is the same for both kinds of molecules in the 
mixture. In other words, the assumption is made _ that 
01 /W, = Vg/ We. 

If this is true, it would be expected that all normal liquids, for 
which the ratio v/w has the same value at one and the same 
temperature, will exhibit no change in volume on mixing, and that 
the fluidities of mixtures of two such liquids will be given by 
100vF = m,v,F} +m zv2/"5. Carbon tetrachloride and benzene repre- 
sent such a pair, and it is found that the fluidities of mixtures 
of these two liquids are in agreement with those calculated by 
means of the above formula at temperatures from 10° to 70°. 

Methyl iodide and carbon disulphide represent two liquids which 
have different values of v/w in the free condition. A change in 
volume on mixing is to be expected, and this is actually found. 
From the equations v,/w,=v,/w, and 100v=my,v,+ mgvo, v, and vs 
can be calculated, and by substituting these values in the 
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Batschinski equation, the fluidities of each constituent in the mix- 
ture can then be found. It is shown that the fluidity values of 
mixtures of these two liquids, calculated from these data by means 
of the above equation, are in satisfactory agreement with the 
experimental data recorded by Thorpe and Rodger at temperatures 
between 0° and 40°. M. D. 


The Specific Volume and Constitution of Alloys. W. M. 
Guenter (J. Jnst. Metals, 1913, 10, 175—192) —An explanation of 
three-dimensional diagrams in which temperature, concentration, 
and specific volume are used as co-ordinates. Measurements of 


specific volume may thus be compared with thermal measurements. 
C. H. D. 


Theory of Molecular Volumes. II. Gervaise Le Bas (Phil. 
Mag., 1914, [vi], 27, 740—751. Compare this vol., ii, 173).—By 
reference to the data for the homologous series of formic esters and 
normal paraffins, the author discusses the variation in the incre- 
ment of the molecular volume on the addition of the group CHsg. 
On the assumption that C=4H, O” =3H, O/=2H, the values of 
v/w have been calculated, v being the molecular volume and w the 
number of hydrogen equivalents in the molecule. In the case of 
the esters, the value of v/w falls from methyl to butyl formate, 
and afterwards increases as a linear function of w. For the normal 
paraffins, v/w decreases very rapidly at first, attains a minimum 
for n-pentane, and afterwards increases. 

By reference to the data for the methyl and ethyl esters of the 
fatty acids and the aliphatic ethers, it is found that the molecular 
volume is to some extent influenced by the symmetry of the mole- 
cular structure. This effect is also examined in relation to the 
variation of v/w with the number of hydrogen equivalents. In 


nearly all cases the variations in question are shown in the form of 
curves H. M. D. 


The Critical Point, and the Significance of the Quantity } 
in the Equation of Van der Waals. Tueopore W. Ricwarps 
(J. Amer. Chem. Soc., 1914, 36, 617—634).—Conside:ation of the 
experimental results hitherto obtained by various investigators for 
the effect of pressure on gases leads the author to the conclusion 
that the value of } (in van der Waals’ equation) for carbon dioxide 
varies with the conditions in such a way that, although fairly 
constant under moderate pressures, it diminishes greatly with very 
high pressures. For hydrogen and carbon dioxide, the value of } 
is probably affected by the temperature, the nature of this effect 
being dependent on the value assumed for a. 

The value of } for helium has a decidedly negative temperature- 
coefficient, indicating that the helium atoms are compressed by 
collision, the greater compression at higher temperatures being due 
to the greater kinetic energy of collision. This suggests, further, 
that uncombined atoms are not expanded by rise in temperature, 
which agrees with the solely translatory effect of heat on monatomic 
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gases. In polyatomic molecules this effect is partly counteracted 
by some sort of expansion of the molecule due to the energy ex- 
ended within the molecule, as indicated by their larger specific 
heat. It follows, since 6 is a function of the size of the molecules, 
that molecules may change the effective size which they assume 
under collision. 

If the atoms and molecules are compressible, van der Waals’ 
conclusion that 6 is equal to four times the actual molecular bulk 
is incorrect; it is possible that the molecular bulk, when the mole- 
cules are not compressed by collision or cohesion, is probably even 
larger than b, being perhaps about equal to the critical volume. 
It is pointed out that, as a matter of fact, b occupies very nearly 
the bulk of the corresponding liquid at a temperature somewhat 
above the boiling point in many cases. 

The continuity between the liquid and the gaseous states may be 
supposed to exist only at the critical point. The critical tempera- 
ture is defined by supposing that it is the point where the kinetic 
energy of the molecules is just barely enough to separate them 
when the outside pressure is sufficient to bring, on the average, the 
molecular surfaces into contact; the critical volume may therefore 
be about the true volume of the non-cohering molecules. 

From the above it is evident that the theory of compressible 
atoms affords a satisfactory explanation for the inadequacy of the 
equation of van der Waals, and the equation of corresponding states 
derived from it. x. & Se 


A New Relation between the Critical Quantities, and on the 
Unity of all Substances in their Thermic Behaviour. J. J. 
van Laar (Proc. K. Akad. Wetensch. Amster/am, 1914, 16, 808—822). 
—The deviations from the van der Waals’ ideal equation of con- 
dition are discussed, and the view is put forward that these devia- 
tions are due to the variability of the quantity ) with the volume 
and with the temperature. 

The assumption that )=/(v) is shown to lead to the following 
relations, v,—b, =2b) and b,/by=2y, in which 2, is the critical 
volume, 6, the value of 6 in the critical condition, 5, the value 
at absolute zero, and y is the coefficient of the rectilinear diameter 
as given by the equation 4(d,+d,)=1++y(1—m), where d, and d, 
are the reduced densities of liquid and vapour, and m is the ratio 
of the absolute temperatures 7/7. For ordinary substances 
y=0°9, whereas for an ideal substance y=0°5, and for argon 
y =0°75. 

A further relation obtained is expressed by the equation 
2/' =ss’, in which f’ is the critical pressure-coefficient (Tdp/pd7’),, 
on the assumption that 5 is independent of the temperature, 
s = R7;/pyv, and s’=v,/v9. For the ideal substance f/=4, for 
argon f//=5°99, and for an ordinary substance //=7°16. For the 
ideal substance s’//s=1°125, and the empirical equalisation of s! 
and s, in accordance with van der Waals, can only lead to approxi- 
mate relations, whereas the above empirical relations are exact, and 
appear to hold accurately for all substances. 
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It is further shown that //=8y, or that the critical pressure 
coefficient is equal to eight times the reduced coefficient which 
determines the slope of the rectilinear diameter. 

The values of the above-mentioned quantities and others are 
recorded in a tabular summary, in which a comparison is made 
between the data for: (1) a limiting substance of high molecular 
weight; (2) ordinary substances; (3) oxygen and argon; (4) 
hydrogen and helium; (5) the ideal substance. 

In regard to the variation of b with temperature, it is supposed 
that this is very slight at higher temperatures, and increases as 
the temperature falls. The fact that substances with low critical 
temperatures approximate more closely to the requirements of the 
ideal equation of state than do ordinary substances is shown to be 
in agreement with this hypothesis. H. M. D. 


The Volume of Molecules and the Volume of the Component 
Atoms. J. D. van per Waats (Proc. K. Akad. Wetensch. Amsterdam, 
1914, 16, 880—890).—<According to the equation &7',/p, = 86, 
the quantity 7',/p, may be regarded as a measure of the molecular 
dimensions. The values of 7;/p, have been calculated from the 
critical data for the members of a number of homologous series of 
organic compounds. The relations exhibited by these numbers 
show that the volume of the molecules of normal substances is equal 
to the sum of the volumes of the component atoms. The volume of 
an atom is not constant, but is dependent on the atoms with which 
it is combined, and on the mode of combination. In the case of 
associated substances, the molecular volume, calculated on the basis 
of the atomic constants, diverges considerably from the value given 
by the ratio 7;/»,. For benzene and other cyclic compounds this 
ratio is much smaller than the number which is obtained by the 
summation of the atomic volumes derived from a consideration 


of saturated compounds. H. M. D. 


A New Viscometer for General and Scientific Purposes. 
Euveene C. Bineuam (J. Ind. Eng. Chem., 1914, 6, 233—237).—A 
description of a viscometer which can be used for accurate work, 
and which is standardised by the use of a normal liquid. A general 
discussion of viscometric measurements is also given (compare T., 
1913, 108, 959). : 


The Viscosity of Certain Gases and the Variation with 
Temperature at Low Temperatures. Hans Voce (Ann. Physik, 
1914, [iv], 43, 1235—-1272).—The viscosity of a number of gases 
and vapours has been measured by the rotating disk method. A 
form of apparatus is described which has been found to yield satis- 
factory results down to liquid hydrogen temperatures. By com- 
parison of the results with those of previous observers, it is shown 
that the rotating disk method is in no way inferior to the trans- 
piration method, and in so far as it permits of measurements being 
made at low pressures, it is probably superior to the more frequently 
employed method of determination. 
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The variation of the viscosity with the temperature which is 
shown by the low temperature data is not in agreement with 
Sutherland’s formula, 4 ~ 73/(1+¢/7'), in which ¢ is a constant. 
The data would, in fact, seem to show that ¢ is a function of the 
temperature. The formula ,=2°80 x 10-5(M7)i/V,(1+1°477,/T7) 
is found to express the temperature variation of the viscosity of 
the substances examined, with the exception of hydrogen, helium, 
and ethyl alcohol. In this formula, M is the molecular weight, 7’, 
the boiling point, and V, the molecular volume of the vapour at 
the boiling point. H. M. D. 


Viscosity of Liquid Mixtures. I. A. N. Sacwanov and N. A. 
Rsacnovski (J. Russ. Phys. Chem. Soc., 1914, 46, 78—88).—It has 
been generally assumed that the viscosity of mixtures of liquids 
is an additive property, and some authors have expressed the rela- 
tions between the amounts of the components in percentages by 
weight, and others in molecular or volume percentages. Viscosity 
curves showing a maximum were formerly regarded as the result 
of chemical action between the constituents of the mixtures and 
those showing a minimum as indicating depolymerisation of one 
or both components. Bingham (A., 1906, ii, 218), however, showed 
that the equation »=7,(100—p)/100+.p/100 is not in accord 
with the truth, and that curves expressing the viscosities of mix- 
tures are, in general, hyperbolic in character. Further, Faust (A., 
1912, ii, 333) found that a viscosity minimum may be observed 
when the components of the mixture exhibit no inclination to de- 
polymerise, whilst in certain cases investigated by Bingham (loc. 
cit.) and by Thorpe and Rodger (T., 1897, 71, 373) no maximum 
appears, although the constituents show a marked tendency to 
interact. According to Bingham, the fluidity (1/n), and not the 
viscosity, is an additive property, so that 

$ = $,(100 — p)/100 + ¢,p/100. 
In some instances this expression corresponds closely with the 
experimental data, but this ceases to be the case when the fluidities 
of the components differ considerably. 

The viscosity of a liquid depends principally on the attractive 
forces between the molecules (compare Batschinski, A., 1913, ii, 
928), and is, therefore, directly related to the constant of the 
van der Waals equation. Theoretically, the constant a for a mix- 
ture of two liquids depends on the constants a, and a, of the 
components, and on the constant a. representing the attraction 
of the molecules of the one component on those of the other, so 
that a=a,(1—~2)*+a,2*+2a).a(1—), where 2 denotes the frac- 
tional proportional of the second component present in the mixture. 
Similarly for the viscosity, 

n=m{ (100 —p)/100}2+ np(p/100)? + 2n9p(100 — p) /1002, 
where p is the molecular percentage of the second component and 
Ng the mutual internal friction between the components. Now 
Ng 18 a function of yn, and yn, and may be taken as proportional to 
the geometrical mean, that is, y;.=m n,n, (compare Dolezalek and 
Schulze, A., 1913, ii, 482). Substitution of this value gives 
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n=, {(100 — p) /100}2 + no(p/ 100)? + 2 / 9 ng. p(100 — p)/1002, where 
n=2 in the simplest case. 

The results obtained by Linebarger (A., 1896, ii, 408), Dunstan 
(T., 1904, 85, 822), and Faust (Joc. cit.) for benzene and chloro- 
form at 25° (n=2), carbon tetrachloride and chloroform at 25° 
(n=1°779), benzene and ether at 25° (n=1°430), nitrobenzene and 
ethyl acetate at 25° (n=1'581), benzene and carbon tetrachloride 
at 0° (n=2°076), methyl iodide and carbon disulphide at 0° 
(n=1°842), and s-dichloroethane and benzene at 0° (m=1°602), 
and are found to be in excellent agreement with the experimental 
data. The same is the case with the authors’ results for chloro- 
form and bromobenzene at 0° (n=2), chloroform and phenetole at 
0° (n=2), chloroform and diphenyl ether at 25° (~=1°564), and 
ethyl iodide and phenetole at 0° (m=1°554). 

Certain mixtures, however, have viscosities differing from those 
calculated by means of the above expression. This is found to be 
the case when one of the two components has an abnormally high 
viscosity. With aniline and ether, for example, the viscosities of 
different mixtures at 0° and at 25° are less than 

ni { (100 — p) /100}? + na(p/100)?, 
the viscosity of the aniline alone being exceptionally high. With 
abnormally high viscosity there always corresponds abnormally 
high values of the temperature-coefficient of viscosity, the value of 
dn/n.dt ranging from 0°055 at 0° to 0°029 at 40° (compare 
Kurnakov and Shemtschushni, A., 1913, ii, 190). 7. ie Be 


The Internal Friction of Aqueous Solutions of Potassium 
Haloids. W,. Herz (Zeitsch. anorg. Chem., 1914, 86, 338—340).— 
Curves are given for the viscosity of solutions of potassium chloride, 
bromide, and iodide from 0°5 to 6°24. C. H. D. 


Measurement of Brownian Movement as a Function of the 
Viscosity, together with a Theory of Distrust of Systematic 
Errore. Kart Sketis (Zeitsch. physikal. Chem., 1914, 86, 682—739).— 
The viscosity of glycerol-water mixtures containing up to 75% 
glycerol has been measured at temperatures in the neighbourhood 
of 25°, and at pressures from 4°45 to 8°43 cm. of water, by means 
of rate of flow through a capillary tube. It is shown that the 
Hagenback correction of the Poiseuille formula can be applied to 
this method. The amount of displacement of cinnabar particles in 
glycerol-water mixtures has been determined by an ultramicroscopic 
photographic method. The partition law for the displacement of 
particles in a plane is developed and confirmed from the experi- 
mental results. A method is deduced for calculating the mean 
error of a single measurement from the mean error of n measured 
displacements, and despite the use of a different partition law in 
this calculation, the same result is arrived at as in the case of the 
Gauss theory. It is shown that it is less convenient, but more 
exact, to obtain the mean from the single determinations directly 
4, = J/1/n{>2r? than from the arithmetic mean of the determina- 
tions, and so by means of a factor to obtain the mean error. It is 
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shown that the glycerol-water mixtures from pure water to 75% 
glycerol generally confirm the Einstein formula. In the region 
from 20% to 50% glycerol there is a remarkable divergence, which 
is to be attributed to an error of principle. The radius of the 
cinnabar particles was measured by two methods, and in the case 
of this suspensoid it is shown that Stokes’s law does not hold, and 
corresponding with this it is shown that Einstein’s law cannot be 
strictly applied for these suspensions, the amount of displace- 
ment being only about one-half that demanded by the theory. A 
reason for the divergence from the Einstein law is supposed to be 
found in the granular nature of the surface of the particles, and in 
case of the mixtures with 20—50% glycerol, the influence of com- 
plex molecules is held to be responsible. A modified Stokes’s law 
is discussed, and the region over which it is applicable examined. 
It is shown that the conditions examined in the water—glycerol mix- 
tures lie in the region of complete applicability. In place of p, the 
radius of the particle, a quantity ?=y/6m is introduced and deter- 
mined experimentally. Using this value, there is an approximate 
agreement with Einstein’s law, and the Avogadro constant is found 
to be V =7°20 x 10%. J. F. 8. 


Theory of Liesegang’s Stratifications. Emi Hartscuex (Xolloid. 
Zeitsch., 1914, 14, 115—122. Compare A., 1912, ii, 439; Liesegang, 
A., 1913, ii, 304).—The author replies to Liesegang’s criticism of 
the interpretation of the observations recorded in the previous 
paper (loc. cit.), and describes a new experiment in which well- - 
marked stratification is set up. A small quantity of a 0°5% solu- 
tion of potassium dichromate is introduced into a tube containing 
a 1% agar-agar jelly, in which lead acetate is present to the extent 
of 0°1%. Diffusion of the solution into the jelly is accompanied 
by the formation of a stratified system. If a second small quantity 
of dichromate is added when the first has completely disappeared, it 
is found that the diffusion of the newly-added dichromate gives 
rise to a second system of strata, in which the successive bands are 
much broader than those in the first system. The fact that two 
different systems can be obtained in the same jelly is considered to 
be irreconcilable with the supersaturation theory which has been 
advanced to account for the formation of these stratified systems. 

From a study of the behaviour of a large number of diffusing 
systems, it would appear that the formation of stratified structures 
only accurs in the case of certain special chemical changes, and 
that in these cases the phenomenon is dependent on the concentra- 
tion of the reacting solutions, and also on the nature and concen- 
tration of the gel. . The substitution of agar-agar for gelatin, or 
vice versa, may be sufficient for the non-formation of the stratified 
system in the case of a reaction which gives rise to this structure 
under certain conditions. In general, agar-agar and silicic acid are 
more favourable to the development of such stratified systems than 
gelatin. It is possible that this influence of the gel is connected 
with its elastic properties. Another point which seems to have 
been definitely established is that certain reactions give rise to 
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zonal structures which are most readily obtained by plate experi- 
ments, whilst other reactions undoubtedly show the phenomenon 
best in the form of test-tube experiments. 

The changes observable under the microscope during the forma- 
tion of stratified systems are described in detail. There is a distinct 
difference in the appearance of the silver chromate rings described 
originally by Liesegang and the lead iodide and lead chromate rings 
investigated by the author. The structures characteristic of the 
lead salts convey no suggestion of empty spaces between the rings, 
but rather of a difference in the size of the particles in and between 
the rings. In other words, the stratified system gives the impression 
of a periodic variation in the degree of dispersity of the precipitate 
rather than of a variation in the quantity of substance present per 
unit of volume. The rings contain the more highly disperse 
modification, whilst the interzonal spaces are occupied by particle 

H. M. D 


of relatively large size. 


The Absorption of Gases by Charcoal at Low Temperatures. 
Georges CLaupE (Compt. rend., 1914, 158, 861—864. Compare 
Dewar, Proc. Roy. IJnst., 1907, June 7th)—A comparison of the 
absorption of helium, neon, hydrogen, and nitrogen by cocoanut 
charcoal at temperatures of —195°5° and —182°5°. The results, 
which are tabulated and shown in curves, show that hydrogen 
departs entirely from the general rule, that the absorption of a 
gas is proportional to its ease of liquefaction, since hydrogen is 
absorbed to a far greater extent than neon at the same tempera- 
ture and pressure. W .G. 


Absolute Measurement of Coefficients of Adsorption. J. 
Bancetin (Compt. rend., 1914, 158, 791—792).—The author has 
studied the adsorption of colouring matters in solution by a solid 
having a perfectly defined surface, using glass plates for his solid, 
the quantity of colouring matter adsorbed being determined by 
colorimetric measurements of the solution before and after adsorp- 
tion. The quantity adsorbed per sq. cm. of surface increases with 
the concentration of the solution, but is not exactly proportional to 
it. Similar results were obtained by using dilute solutions of 
sodium chloride, the estimations being made in this case by means 
of a Richards’ nephelometer. W. G. 


Neutral Salt Reactions with Reference to their Influence in 
the Acid Dye-Bath. A. Herz and C. E. Barractouan (./. Soc. Dyers, 
1914, 30, 135—138).—In reference to the neutral salt reactions 
described by Fort (A., 1912, ii, 1047) and the action of sodium 
sulphate on the dyeing of wool (A., 1913, ii, 311), the authors have 
made a number of experiments on the influence of salts on the dye- 
ing of wool, the results of which are opposed to those obtained by 
Fort, and cannot be accounted for by the assumption that the 
neutral salt is decomposed with the subsequent absorption of the 
free acid by the fibre. The explanation of the tendering of cotton 
warps in lustre goods dyed in a bath containing sodium sulphate 
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and an organic acid (Lloyd, J. Soc. Dyers, 1912, 28, 337), in terms 
of the neutral salt reaction, is also found to be inconsistent with 
the results obtained in similar experiments which have been made 


by the authors. H. M. D. 


Osmotic Pressure. W. R. Bousrirety (Proc. Roy. Soc., 1914, A, 90, 
41—45).—On the assumption that liquid water consists of a mix- 
ture of ice-molecules, (H,O),, dihydrol, (H,O)., and vapour mole- 
cules (H,O), that the liquid contains molecular interspaces filled 
with vapour which determines the internal vapour pressure, and 
that the vapour behaves approximately as a perfect gas, it is shown 
that the osmotic pressure, P, of an aqueous solution is related to 
the lowering of the vapour pressure 8p by the equation 
P=V,dp/ap, in which V, is the molecular interspace in a litre of 
the solution under its own vapour pressure p, and a is a constant 
defined by the equation 8V=aP. This relation is the same as that 
which is derived from thermodynamical considerations. 

It is probable that the influence of hydrostatic pressure on the 
vapour pressure of water diminishes as the freezing point is 
approached in consequence of a reduction in the number of ice- 
molecules by transformation in accordance with 2(H,O); —> 
3(H,O),, and this may account for the fact that the osmotic pressure 
of a 0°1 molar solution of sucrose has been found to be greater at 
0° than at 5°. H. M. D. 


Negative Osmosis. F. E. Barrett (J. Amer. Chem. Sve., 1914, 
36, 646—656. Compare A., 1912, ii, 628).—Salt solutions of 
sulphates, chlorides, nitrates, and acetates were placed in osmotic 
cells constructed of porcelain membranes of the same degree of 
porosity. Some of the soiutions gave positive osmosis, that is, the 
direction of flow of liquid was from the dilute to the more con- 
centrated solution; others gave negative osmosis. When the cells 
were set up with pure water inside and salt solutions outside, 
negative osmosis still occurred with the solutions which had given 
it before, even though opposed by hydrostatic pressure. 

Determination of the quantities of salt diffusing through the 
membranes showed that the order of the diffusion quantities is 
practically the same as the order of diffusion velocities when no 
membrane is present. The smallest quantities of salt diffuse 
through the membranes which show the greatest negative osmosis. 

In all experiments with nitrates and chlorides the flow of the 
solution as a whole through the membrane was toward the more 
dilute solution, provided that the anion had a somewhat greater 
migration velocity than the cation; also, the greater the difference 
between the migration velocities of anion and cathion, the greater 
the rate of flow. 

The appearance of negative osmosis depends on the pore diameter 
of the membrane. Negative osmosis of magnesium chloride in 
neutral solution, and with porcelain membranes, predominates only 
when the pore diameters are somewhat less than 0°4 micron. 

Apparently, negative osmosis is dependent on the electrical 
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polarisation of the capillaries of the membranes; also, it seems 
probable that this polarisation is largely brought about through 
ionic adsorption by the membrane. T. &. P. 


New Method for the Determination of Solubility at High 
Temperatures. L. Tscuucazy and W. Cu.opin (Zettsch. anorg. 
Chem., 1914, 86, 154—162),—A new apparatus is described, in which, 
to avoid the use of large thermostats to obtain constant tempera- 
tures, all determinations are carried out at the boiling point of the 
saturated solution, this being varied by varying the pressure. The 
pressure is reduced by means of a water-pump, and kept constant 
by a mercury regulator. The actual solubility vessel has a ground- 
in, double-bored stopper carrying a thermometer, which dips into 
the liquid, and a narrow tube provided with a tap. At the lower 
end of this tube is a stopper, to which a small weighing bottle may 
be attached, and held on by platinum wires. The stopper of the 
weighing bottle is also provided with a siphon tube containing a 
filter plug. The solubility vessel has a side neck for a condenser 
near the top, from which a narrow branch tube re-enters the vessel 
near the bottom. 

The solid is introduced into the solubility vessel, and solvent is 
then added. The vessel is heated 5° or 10° above the boiling point 
of the solvent at the pressure of the experiment by means of an oil- 
bath, and after a time a part of the solution is siphoned into the 
weighing bottle and removed. Very exact figures are obtained for 
the solubility of various salts in water at temperatures between 
50° and 95°. C. H. D. 


The Influence of a Second Solute on the Solubility of 
Phthalic Acid. A. ©. D. Riverr and E. S. Rosensium (7rans. 
Faraday Soc., 1914, 9. 297—309).—The influence of alcohol, hydro- 
chloric and acetic acids, sucrose, and twenty-one salts on the solu- 
bility of phthalic acid in water has been studied. In saturated 
solutions, the acid may be regarded as a weak, monobasic acid. 

Among chlorides, the least electropositive element has the 
greatest depressing action on the solubility. Among potassium 
salts, the most electronegative anion has the greatest depressing 
effect. Oxy-salts give curves passing through a maximum. The 
depression by potassium chloride and sodium nitrate has been deter- 
mined at 35°, when it is greater than at 25°, the curves at higher 
concentrations running almost parallel. 

The first part of each solubility curve is irregular, but by an 
extrapolation a solubility for phthalic acid may be calculated, 
assuming the conditions to prevail which determine the remainder 
of the curve. Relative solubilities, calculated from the ionic and 
molecular constants of neutral salt action, are in good agreement 
with the observed values. 


Relation between the Crystal Symmetry of the Simpler 
Organic Compounds and their Molecular Constitution. III. 
Water Want (Proc. Roy. Soc., 1914, 4, 90, 1—19).—The experi- 
mental data recorded in previous papers (A., 1912, ii, 1044; 1913, 
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ii, 1031) are discussed with reference to the existence of a connexion 
between the chemical constitution and the crystalline form. Poly- 
morphic forms have been observed in the case of about 50% of the 
substances investigated, and for these substances the modification 
which crystallises directly from the liquid is the only one which 
has been taken into consideration. 

From a comparison of the crystalline forms of compounds con- 
taining one atom of carbon, it is shown that the crystal form is 
not an additive property, but that the system to which a particular 
substance belongs is determined by the symmetry of the molecule. 
All changes in the symmetry of the molecule which take place as 
a result of the substitution of one univalent atom or group by 
another are accompanied by a corresponding change in the 
symmetry of the crystal. Methane crystallises in the regular 
system, the mono-substitution products are mostly monoclinic, the 
di-substitution products orthorhombic, the tri-substitution products 
hexagonal, and the tetra-substitution products regular. These 
changes in crystalline form are considered to correspond closely 
with the changes in the molecular symmetry. 

From the difference which has been observed between the crystal- 
line form of the mono-substituted products and that of the tri- 
substitution products, the author concludes that the atoms or 
groups connected with the carbon atom modify to some extent the 
sphere of influence of the carbon atom, whereby the symmetry of 
the molecule is affected to a greater or less extent. 

The phenomena of isomorphism, morphotropy, and enantio- 
morphism are also discussed, and it is shown that these phenomena 
are all dependent on the relationship which exists between the 


molecular constitution and the crystalline form of a substance. 
H. M. D. 


Gradual Hydrolysis as Colloido-Chemical Process. Cart L. 
Waoner (Kolloid, Zeitsch., 1914, 14, 149—153).—According to the 
changes in the electrical conductivity of their aqueous solutions, 
many salts appear to undergo hydrolysis at quite a slow rate. 
The cause of the gradual increase in the conductivity of solutions 
of such salts is discussed with special reference to ferric chloride. 

A common characteristic of the salts which exhibit this pheno- 
menon is that one of the products of hydrolytic decomposition is 
only very slightly soluble. It is supposed that the hydrolytic 
process itself takes place with great rapidity, and that the sub- 
sequent changes in the electrical conductivity of the solution are 
due to the gradual transformation of the insoluble product. In 
the case of ferric chloride, the freshly-formed ferric hydroxide is 
in a highly disperse condition, and in virtue of the large surface 
which it exposes to the solvent medium it adsorbs larger quantities 
of hydrochloric acid. As time goes on, the degree of dispersity of 
the colloidal hydroxide diminishes and the adsorptive capacity falls. 
In consequence of this change, the quantity of free hydrochloric 
acid in the solution increases, and this is shown by the rise in the 
electrical conductivity. 
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If a ferric chloride solution is diluted with a very weak solution 
of a sulphate instead of with water, it is found that the rate at 
which the electrical conductivity changes is very considerably 
increased. The effect in question becomes more marked as the 
concentration of the very dilute sulphate solution increases, and 
is attributable to accelerating influence of the sulphate ion on the 
coagulation of the ferric hydroxide. H. M. D. 


Processes Occurring on Shaking Dispersoid Solutions with 
Liquids and Solids Practically Insoluble in the Dispersoid 
Media. P. P. von Wermarn and A. V. Auextev (J. Russ. Phys. 
Chem. Soc., 1914, 46, 133 —135).—Sahlbom (A., 1911, ii, 100) showed 
that, when positive colloids are shaken with filter paper, quartz 
sand, powdered sulphur, or powdered shellac, precipitation takes 
place, this phenomenon not being observed with negative colloids. 
The authors have made a number of similar experiments, and find 
that Sahlbom’s results, and also those of Zsigmondy (A., 1913, ii, 
847), cannot be regarded as general, since under suitable conditions, 
and with sufficiently protracted shaking, negative colloids are pre- 
cipitated and the disperse phase removed from the aqueous layer. 


Combination and the Chemical Individual. N.S. Kurnaxkov 
Bull. Acad, Sei. St. Péetersboura, 1914, 321—338).—The author dis- 
cusses modern physico-chemical methods of investigating the 
equilibria of systems. as Ee 3 


Equilibria in Ternary Systems. XIII. F. A. H. Scureine- 
MAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1914, 16, 841—857. 
Compare this vol., ii, 255).—Further special types of equilibrium 
in three-component systems are discussed in detail. H. M. D. 


Equilibrium of Pairs of Partly Miscible Liquids. A. 
Camprtri »nd ©. Det Grosso (Nuovo Cim., 1913, [v], 6, ii, 379—417). 
—The authors have determined the curves of reciprocal solubility 
and the corresponding diameters, as well as the critical data for 
the following systems: water—nitrobenzene, water—o-nitrotoluene, 
aniline-8-methylbutane, water-diphenylamine, phenol—8-methy]- 
butane, phenol—octane, phenol—hexane (b. p. 67°4°/760 mm.), 
phenol—heptane (b. p. 97°6°/760 mm.), and nitronaphthalene— 
paraffin (m. p. 45°5°). Since the hexane and heptane were 
characterised only by their boiling points, and the paraffin only by 
its melting point, uncertainty attaches to the results obtained with 
the last three systems. 

The law of rectilinear diameter is found to hold very exactly, 
excepting for certain of the pairs of liquids in the neighbourhood 
of their critical temperatures. Under analogous conditions, the 
law of corresponding states is also applicable as a first approxima- 
tion. 
With water—nitrobenzene, water—o-nitrotoluene, and pheunol— 
B-methylbutane the curves representing the compositions of the 
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vapours have also been constructed. The forms of these curves 


render it probable that molecular association occurs in these cases. 
=. & F. 


Keto-enolic Tautomerism. IX. The Equilibrium of Desmo- 
tropic Compounds in Different Solvents. Kurt H Meyer (Ber, 
1914, 47, 826—832. Compare A., 1913, i, 704).—The author has 
determined the equilibrium constant, [enol]/[ketone]=X, of ethyl 
acetoacetate, methyl benzoylacetate, acetylacetone, acetylcamphor, 
benzoyleamphor, benzoylacetone, dibenzoylmethane,  acety!l- 
dibenzoylmethane, and acetoacetanilide in a large number of 
different solvents. The ratio of the value of K for each one of 
these compounds to the value of KX for ethyl acetoacetate is found 
to be a constant, HZ, which is independent of the nature of the 
solvent. It follows that the equilibrium constant is a product of 
two factors, the one, #7, depending on the solute, and the other, 
L, depending on the solvent, the relation K=#L thus holding. 
FE is called the “enol constant” and LZ the “desmotropic con- 
stant” of the solvent; since absolute values cannot be given, the 
value of # for ethyl acetoacetate is taken as 1. 

There is no relation between Z and any other constant, for 
example, the dielectric constant. The relation between. the 
equilibrium constant and the solubility of the desmotropic forms, 
as found by van’t Hoff and Dimroth, is brought into connexion 
with Z and L by the expression HL = K =G(solubility of the enol) / 
(solubility of the ketone). 

The enol constants are very different from each other, even when 
the compounds are closely related. The substitution of the acetyl 
by the benzoyl group approximately trebles the value of 2, except 
in the case of the camphor derivatives. Quantitative relations 
which are generally applicable do not exist. 

At the end of his paper the author criticises the recent paper 
of Leuchs (A., 1913, i, 974), pointing out that his conclusions are 
not necessarily valid, since asymmetric synthesis may have 
occurred, the still unbrominated, optically active acid influencing 
the addition of bromine by the inactive enol in such a way that 
an optically active bromo-ketone is formed. T. 8. P. 


Keto-enolic Tautomerism. X. The Temperature-coefficient 
of the Equilibrium between Desmotropic Compounds and 
their Heat of Tran-f:rmation. Kurt H. Meyer and Francis G. 
Wittson ( Ber.. 1914, 4'7, 832—837),.. The anthors have determined 
the equilibrium constants at different temperatures of acetoacetic 
ester, benzoylacetic ester, acetylacetone, benzoylacetone, and 
acetyldibenzoylmethane in four different solvents, namely, methyl 
alcohol, ethyl alcohol, toluene, and hexane. In all cases the per- 
centage of ketone is increased by rise in temperature. With the 
exception of acetylacetone in hexane as solvent, the various desmo- 
tropes in one and the same solvent have approximately the same 
temperature-coefficient, which, however, varies considerably with 
the solvent. It follows that the temperature-coefficient depends on, 
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and is characteristic of, the keto-enol group, and independent of 
the rest of the molecule. 

The heats of transformation of ketone to enol were calculated 
by the application of van’t Hoff’s equation, and found to be 
+2000 cal. in ethyl alcohol, +1000 cal. in toluene, and +2700 
cal. in hexane as solvent. ee 


Velocity of Hydrolysis of Nitriles by Hydrogen Chloride 
Solutions. Suro Kirt (Zeitsch. physikal. Chem. 1914, 86, 
641—681).—The rate of hydrolysis of a number of nitriles of 
aliphatic acids by means of hydrogen chloride has been examined 
at temperatures between 74° and 110°9° in a 50% alcohol-water 
solution. The substances investigated include acetonitrile, pro- 
pionitrile, m-butyronitrile, -valeronitrile, methoxyacetonitrile, 
ethoxyacetonitrile, propoxyacetonitrile, | 8-methoxypropionitrile, 
B-ethoxypropionitrile, y-methoxybutyronitrile, and y-ethoxybutyro- 
nitrile. The course of the reaction is followed by the same method 
as that used in the determination of the velocity of hydrolysis of 
amides (Kilpi, A., 1912, ii, 748), from which the concentration of 
ammonium salt and free acid present in the reaction mixture can 
be obtained. It is shown that the reaction occurs in two stages, 
the first being the formation of an amide, which takes place as a 
bimolecular reaction, R-CH,-CN+H,O —> R-°CH,°CO-NH,, and 
the second the hydrolysis of the amide to acid and ammonia, 
RCH,°CO-NH,+H,O — R°CH,°CO.H+NH;; this second 
stage takes place so rapidly in comparison with the first reaction 
that the velocity of the first stage only can be measured. The 
temperature-coefficient is deduced from the reactions at 74°, 102°, 
and 110°, and is shown to be in accord with Arrhenius’ equation. 
The value of the temperature-coefficient is about the same in the 
various cases, and somewhat larger than that observed in the hydro- 
lysis of amides (loc. cit.). It is shown that the rate of hydro- 
lysis is greatest in the a-ether nitriles and smallest for the B-ether 
nitriles, and, in general, is in accord with Michael’s system for the 
negative character of the carbon atom of the carbonyl group. 


J. F. 8. 


Alkaline Hydrolysis of Nitriles. Suro Kiri (Zeittsch. physikal. 
Chem., 1914, 86, 740. Compare preceding abstract).—The work of 
von Peskov and Meyer (A., 1913, ii, 201) on the alkaline hydro- 
lysis of nitriles is criticised ; it is shown that the hydrolysis occurs 
in two stages, first the formation of the amide and then the 
formation of the acid. The former reaction occurs twenty-eight 
times as quickly as the latter, which shows that the alkaline and 
acid hydrolysis of nitriles occurs in the same manner, and can be 
represented by the same reaction formule (compare Kilpi, loc. cit.). 

J. F. S. 


Hydrolysis of Esters of Substituted Aliphatic Acids. VII. 
Hydrolysis in Acid and in Alkaline Solution of Ethyl Esters 
of Hydroxybutyric Acids. E. W. Dean (Amer. J. Sci., 1914, [iv], 
37, 331—338. Compare Drushel and Dean, A., 1912, ii, 927; 


Dean, A., 1913, ii, 687).—Since the effect of the hydroxyl group 


* 
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on the velocity of acid hydrolysis has been shown to be somewhat 
irregular in the cases of the acids of the acetic and propionic 
series, the author has examined the rates of decomposition of 
ethyl a-hydroxybutyrate, ethyl f-hydroxybutyrate, and ethyl 
a-hydroxyzsobutyrate in comparison with those of ethyl n- and iso- 
butyrate, both in acid and alkaline solution. The first-named 
substance is most conveniently prepared by boiling a-hydroxy- 
butyric acid with ethyl alcohol in the presence of finely powdered, 
anhydrous copper sulphate (compare Bogojavlenski and Narbal, 
A., 1905, i, 854). 

The rate of hydrolysis of the respective esters has been deter- 
mined in W/10-hydrochloric acid solution at 25°, 35°, and 45°. 
In alkaline solution, measurements have been made by the titra- 
tion method previously described (A., 1913, ii, 687) and by a 
modification of the conductivity method of Walker (A., 1906, 
ii, 732). 

The following are the main results. When hydrolysed in acid 
solution, the three hydroxybutyrates are found to have consider- 
ably smaller velocities of reaction than the esters of the acids from 
which they are derived. Ethyl «sobutyrate decomposes more 
slowly than the ester of the normal acid, a difference in the same 
direction, but of greater magnitude, occurring with the correspond- 
ing a-hydroxy esters. Ethyl SB-hydroxybutyrate decomposes more 
slowly than the a-ester. 

Esters of the butyric acid series appear, in general, to decom- 
pose more slowly than the propionates and acetates. 

The effect of the hydroxyl group on the velocity of acid hydro- 
lysis is not an additive property. 

The velocities of saponification, measured in WV/100-sodium 
hydroxide solution at 0°, vary in the following order, with the 
numerical values representing approximate ratios: ethyl a-hydroxy- 
butyrate (13°5), ethyl B-hydroxybutyrate (4°5), ethyl a-hydroxy- 
isobutyrate (3°4), ethyl butyrate (1°5), ethyl isobutyrate (1°0). 

H. W. 


An Empirical Formula for Protein Hydrolysis by means of 
Enzymes. kK. G. Dernsy (Zettsch. physiol. Chem., 1914, 89, 
425—431).—The modifications of the mass-action formula put for- 
ward by Schiitz, Arrhenius and Henri as applicable to the velocity 
of enzyme actions are shown to give very irregular and inconstant 
results when applied to the rate of autolysis of yeast. The 
empirical formula k=1//tlog(a+2)/(a—2x) is shown to give 
approximately constant values for #, and it is applicable also to 
the hydrolysis of ethyl acetate by ammonia, and to that of protein 
by pepsin. E. F. A. 


Relationship between the Catalytic Action and the Affinity 
Constant of Acids. Hvuen Srorr Taytor (Zeitsch. Hlektrochem., 
1914, 20, 201—204).—A theoretical paper in which the relation- 
ship between the affinity constants of several acids and their 
catalytic actions is considered. It is shown from the results of 
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Dawson and Powis (T., 1913, 104, 2135), Snethlage (A., 1913, ii, 
1044), and new determinations of the author that the ratio of the 
catalytic action of the undissociated molecules of the acid kp to 
the catalytic action of the hydrogen ions k, increases regularly 
with, but not so rapidly as, the affinity constant. A straight-line 
curve is obtained when logk,,/k, is plotted against log A, where 
A represents the affinity constant. From the curve, the expression 
A=(k,,/k,)* is deduced. If c, represents the concentration of the 
hydrogen ions and c, that of the undissociated acid molecules, it 
follows that kn/ky=c,//¢,. A number of divergencies from the 
curve are found among the reactions examined, which are attributed 
to specific actions occurring in these cases. J. F. S. 


Atomic Weights. F. H. Lortne (Chem. News, 1914, 109, 
169—170).—The author has shown previously (ibid., 143) that 
copper, silver, and gold probably are made up of associate 
elements (atoms) differing in atomic weight, non-separable by 
chemical means, and exactly whole numbers; in this connexion, 
de Heen’s experimental demonstration of the variability of the 
molecule and atom is of interest (this vol., ii, 125). In the present 
paper it is shown that the same ideas may be extended to the 
elements chlorine, manganese, iron, nickel, cobalt, ruthenium, 
rhodium, palladium, magnesium, silicon, bromine, barium, 
aluminium, and the rare gases. In the great majority of these 
cases the element may be considered to be made up of 1 part of 
atomic weight z and 10 parts of atomic weight y; for example, 
for chlorine z=40 and y=35, so that its atomic weight is 
(40 x 1435 x 10)/11 = 35-45. T. 8. P. 


The Foundations of Atomic Models. F. A. Linnemann (Ber, 
Deut, phusikal Ges.. 1914 16, 281—294).—The ques'ion as to what 
hypotheses are necessary in order to account for the fundamental 
properties of the atom is discussed in reference to the dimensional 
evaluation of a general formula for atomic structures. It is shown 
that the formule put forward by Bohr and by Gehrcke may be 
deduced from the general dimensional formula without the intro- 
duction of the special hypotheses which have been suggested by 
these authors. The possibility that the electrical forces within the 
atom are subject to a law other than Coulomb’s is discussed, and 
the consequences, resulting from the assumption that the electrical 
force is inversely proportional to the third power of the distance, 
are examined in some detail. H. M. D. 


Automatic Gas Gererator. Rospert W. Curtis ‘Chem. Nerrs, 
1914, 109, 124).—A slightly modified form of a well-known type 
of automatic gas generator is described. H. M. D. 


Removal of Gas Solutions. especially R*dium-emanation 
Solutions from Recepta:‘les Armin Sprrzer (Chem, Zeit, 1914. 
38, 381).—To avoid the introduction of air or other gas into a 
vessel when a portion of the contents is withdrawn, the author 
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has devised various forms of receptacles. One of these consists of 
a double-walled vessel for containing the solution; an inverted 
bell-jar, also provided with double walls, fits into the top of the 
vessel, the head of tlie bell resting on the surface of the liquid, 
whilst its outer wall passes into the space between the two walls 
of the vessel. This space may be filled with mercury or glycerol. 
Another form of the apparatus consists of a cylinder having a 
conical lower end provided with a tap or other closing device, 
whilst a leather piston rests on the surface of the liquid contained 
in the cylinder. W. P. &. 


A New Extraction Apparatus. S. N. Pinxus (Biochem. Zeitsch., 
1914, 60, 311—312).—The apparatus is figured in the.text. It is 
so constructed that the vessel containing the sub- 
stance to be extracted by the solvent can be placed 
in a receptacle containing ice or cold water. The 
extraction can therefore be accomplished at low 
temperatures. The apparatus is thus adapted to 
work with protein-containing materials. S. B. S. 


Extraction Apparatus, specially Designed 
for Solvents of High Specific Gravity. C. 
Buppe (J. Soc. Chem, Ind., 1914, 33, 184  185).— 
When an ordinary fat or wax is dissolved in a 
heavy solvent such as chloroform or carbon tetra- 
chloride, the solution has a lower density than the 
pure solvent itself. In extractions with such 
solvents, therefore, the solution should be removed 
from the surface and the solvent be supplied at 
the bottom of the substance to be extracted if 
speedy and efficient extraction is to be attained. 
This is accomplished by means of the apparatus 
shown in the annexed diagram, which is self- 
explanatory. z. 8. PB. \ 


Inorganic Chemistry. 


Apparatus for the Preparation and 
Storage of Pure Water in Large Quantities. 
THeovor Paut (Zeitsch. El+ktrochem., 1914, 
20, 179—185).—Tap-water is placed in a large glass vessel and 
stirred with a quantity of freshly-prepared lime and allowed to 
settle. The clear water is then transferred to a tinned copper 
still of about 15 litres’ capacity. The steam from the still passes 
along an inverted copper U-tube which leads into a small 
inner cylindrical copper vessel concentric with the still. This 
vessel is filled to about one-third of its height with milk of 
lime, through which the steam passes, and by which it is freed 
from carbon dioxide and acid gases. The steam then passes 
into a double-surface tinned copper condenser. After the first 
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litre of water has passed over, about 10 litres can be obtained, 
which has a specific conductivity of 0°80 x 10-°. The still described 
gives a litre of water in about ten minutes. If tne tap-water 
contains much organic matter, a small quantity of potassium per- 
manganate is added to it, along with the lime in the original 
storage vessel. The water is stored in a 15-litre Jena-glass flask 
which has been “steamed out” for two hours. This flask is so 
arranged by means of stop-cocks and tubes that the water from the 
condenser receiver’can be drawn into it by means of a water- 
pump, and that a steady stream of carbon dioxide-free air can 
be bubbled through the water to remove all carbon dioxide. 
Conductivity water can be kept in this way for very long periods 
without gaihing in conductivity. J. F.S. 


Synthesis of 100% Hydrogen Peroxide by means of 
a Silent Electric Discbarge. Pau Max Wotr (Zeitsch. Hlektro- 
chem., 1914, 20, 204—219).—The author has msde a number of 
experiments on the direct combination of hydrogen and oxygen 
to form hydrogen peroxide. A stream of electrolytic gas, at a 
pressure (146 mm.) just below that at which the gas will explode, 
is exposed to a high-tension discharge from aluminium electrodes 
and cooled by liquid air. A yield of hydrogen peroxide amount- 
ing to 17% of the theoretical quantity was obtained in the most 
favourable experiments. A mixture of hydrogen and oxygen con- 
taining quantities of oxygen up to 6% was subjected to a silent 
discharge in a Berthelot tube. Large quantities of hydrogen 
peroxide were produced in some cases, the yield being practically 
100%. The best yield was obtained under the following condi- 
tions: (1) a current strength of 4°6 amperes on the primary of 
the induction coil; (2) a gas velocity of 400 c.c. per hour; (3) moist 
gases; (4) a concentration of 3°5% oxygen. Under these condi- 
tions at — 80° a yield of 99°9% of hydrogen peroxide was obtained, 
which was 99°9% pure, the residue being water. A series of 
experiments were made with electrolytic gas diluted with carbon 
dioxide; in this case a yield of only 4% hydrogen peroxide was 
obtained ; this is explained by the decomposition of the carbon 
dioxide into carbon monoxide and oxygen, thus largely increasing 
the amount of oxygen, which is favourable to the formation of 
ozone. The formation of ozone acts disadvantageously to the 
hydrogen peroxide formation in two ways: (1) removal of the 
available oxygen, and (2) decomposition of any hydrogen peroxide 
which may have been formed. A number of experiments were 
made with oxygen-hydrogen mixtures in contact with heated wires 
of platinum, iron, copper, nickel, palladium, and aluminium. 
Hydrogen peroxide was only formed in those cases where a non- 
explosive gas containing excess of oxygen was employed, and in 
every case the yield was very small. J. F. 8. 


Lower Limits of Combustible and Explosive Mixtures of 
Gases and Air. KE. E. Somermwerer (J. Ind. Eng. Chem., 1914, 6, 
191—198).—The author has collected the various data bearing on 
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the question of the explosive properties of gas mixtures, and sub- 
mitted them to a critical examination, for details of which it will 
be necessary to consult the original paper. Knowing the heat of 
reaction and the ignition temperature, a method is given for calcu- 
lating the lower limits of combustible and explosive mixtures of 
gas. The values obtained by calculation are lower than the actual 
values, but are useful in that they show the potentially explosive 
properties of a mixture, and any potentially explosive gas is to be 
regarded as dangerous. T. &. P. 


Crude Nitrogen (Nitrogen plus Rare Gases) in Natural 
Gaseous Mixtures. CHaARLes Moureu and ApoLpHE LepaPE (Compt. 
rend., 1914, 158, 839—842).—From a consideration of the analyses 
of the crude nitrogen fraction of natural gases in mines, thermal 
waters, or other sources which show these gases to contain the same 
relative proportions of nitrogen, argon, xenon, and krypton (com- 
pare A., 1910, ii, 136; 1911, ii, 392, 602, 1087, 1134), the authors 
draw the conclusion that the source of this crude nitrogen dates 
back to the nebulous epoch, any slight variations being accounted 
for by such processes as occlusion, diffusion, solution, etc., in more 
recent times. W. G. 


The Active Modification of Nitrogen. H. B. Baker and R. J. 
Srrurr (Ber., 1914, 47, 801—804).—The authors have repeated the 
experiments of Tiede and Domcke (this vol., ii, 122), but cannot 
confirm their results, in all cases obtaining an afterglow of the 
nitrogen when all the oxygen has been removed. That oxygen is 
not necessary for the formation of the afterglow is shown by the 
following: (1) by the action, sufficiently prolonged, of cold phos- 
phorus, oxygen can be removed practically completely from 
nitrogen, which still gives the afterglow; (2) nitrogen obtained 
from potassium azoimide (compare Tiede and Domcke, Joc. cit.) 
gives the afterglow, as also does nitrogen from which the oxygen 
has been removed by long contact with the liquid alloy of sodium 
and potassium; (3) active nitrogen gives hydrogen cyanide by 
interaction with hydrocarbons in the cold, a fact which cannot be 
explained by the presence of oxygen. * T. 8. P. 


After-glow of Electric Discharge in Mixtures of Nitrogen 
with Oxygen. R. J. Srrurt (Physikal. Zeitsch , 1914, 15, 274—276). 
—In reference to recent criticism (compare Tiede and Domcke, 
this vol., ii, 122) of the author’s work on active nitrogen, atten- 
tion is drawn to the difference between the after-glow of pure 
nitrogen and of nitrogen mixed with oxygen. The earlier experi- 
ments on the after-glow effects in air (Proc. Physical Soc., 1910, 
23; 1911, 24) are again described. H. M. D. 


The Electrochemical Oxidation of Ammonia. G. OzsTERHELD 
(Zeitsch. anorg. Chem., 1914, 86, 105—142).—The intermediate stages 
in the electrolytic oxidation of ammonia have been investigated. 
Hitherto, only nitrogen, nitrite, and nitrate have been observed. 
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Using a saturated ammoniacal solution of ammonium carbonate as 
an electrolyte, the gases evolved at a platinum gauze anode may 
be washed, dried, and cooled by liquid air, when nitrous oxide 
condenses in the solid form. The proportion of nitrous oxide 
increases with the concentration of the ammonia. At low 
temperatures, chiefly gaseous products are formed, and as the 
temperature rises the quantity of nitrate increases. The influence 
of current density and concentration has also been determined. 
The results are explained by oxidation in stages, but it has not 
been found possible to isolate hydroxylamine. By determining the 
oxidation potentialities, the series hydroxylamine—hyponitrous 
acid—nitrous acid has been confirmed. The first attack on. the 


ammonia molecule requires the highest potential, and only under 


determined conditions can the formation of ammonium nitrate as 
end-product be checked. Nitrogen is the product of secondary 
reactions between ammonia and nitrous acid, and between 


hydroxylamine and nitroxyl, the latter reaction being unimportant. 
C. H. D. 


Hydrazinesulphonic and Azoimidesulphonic Acids. WILHELM 
Trause and O. Vocxeropr (Ber., 1914, 47, 938—944. Compare 
Stollé and Hofmann, A., 1905, i, 28; Ephraim and Piotrowski, 
A., 1900, ii, 13).—Dry air is drawn slowly through a flask contain- 
ing fuming sulphuric acid of high anhydride content, and then 
through a flask containing anhydrous hydrazine. Considerable 
quantities of hydrazine hydrazinesulphonate are thus formed, 
according to the equation 2N,H,+SO,=H,N-NH-°SO,H,N.H,. 
When the reaction product is dissolved in water, the solution 
heated with excess of barium hydroxide to expel non-combined 
hydrazine, the excess of barium precipitated with carbon dioxide, 
and the filtrate from the barium carbonate evaporated in a 
vacuum, barium hydrazinesulphonate, (Nj,Hs*SO,;),Ba,2H,O, is 
obtained ; solution in water and precipitation with alcohol gives it 
in the form of _ glistening needles. The calcium salt, 
(N,H;°SO;),Ca,H,O, is obtained similarly, as also the strontium 
salt, (N,H,°SO,),.Sr,2H,O. From the barium salt and ammonium 
carbonate, ammonium hydrazinesulphonate, N,H;*SO;NH,, is 
formed as a deliquescent, crystalline mass; it is isomeric with 
hydrazine amido-sulphonate (Sabanéev, A., 1900, ii, 13). 
Similarly, using potassium and sodium sulphate, the potassium 
salt, N,H,*SO,K, and sodium salt, N,H,*SO,Na,H,O, were 
obtained, the former crystallising in needles and the latter in 
monoclinic tables. 

The above salts are stable in alkaline and neutral solutions, but 
are decomposed by acids into sulphuric acid and hydrazine. 
Ammoniacal silver nitrate is rapidly reduced, but from the barium 
salt and silver nitrate silver hydrazinesulphonate, NoH,*SO,Ag, is 
obtained in beautiful, glistening needles. The free acid, 
N,H;°SO;H, is obtained from the barium salt and sulphuric acid, 
and forms glistening needles, m. p. 217° (decomp.). 

From the barium salt and aldehydes (salicylaldehyde and benz- 
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aldehyde) the following compounds are readily obtained: bariwm 
hydroxybenzylidenehydrazinesul phonate, 
(OH-C,H,-CH:N-NH-SO;),Ba,2H,0, 
and barium benzylidenehydrazinesulphonate, 
(CHPh:N-NH:SO;),Ba,2H,0. 

Ethylenediamine may be sulphonated in a similar manner to 
hydrazine; when the reaction product is treated to prepare the 
barium salt, however, the free acid, ethylenediaminesulphonic 
acid, NH,*CH,*CH,-NH°SO;H, is obtained, obviously as an 
H,-NH-SO,_. 
internal salt, becomes ; it forms colourless leaflets, and gives 
a neutral, aqueous solution. 

Treatment of a strongly-cooled, concentrated aqueous solution 
of potassium nitrite with finely powdered hydrazinesulphonic acid 
gives rise to the reaction 

NH,°NH°SO,H + KNO, = 2H,0 + N;°SO;K. 
From the resulting solution, by spontaneous evaporation, the 
potassium azoimidesulphonate, N,*SO;K, is obtained pure by a 
lengthy process, and then crystallises in long, flat prisms, which 
explode on heating. The corresponding sodiwm, ammonium, and 
barium salts are obtained similarly. z. & FP. 


Raschig’s Nitrogen Hexoxide and Nitrogen isoTetroxide. 
Ernst Mi usr (Zettsch. anory. Chem., 1914, 86, 230—238. Compare 
A., 1912, ii, 753; Raschig, this vol., ii, 48)—A further criticism of 
Raschig’s conclusions from his experiments. It is not legitimate 
to infer the composition of the liquid from that of the vapour, and 
a recalculation shows that the residual liquid cannot be N,O,. 

The green substance, assumed to be NOs, is a mixture. The 
colour may be exactly imitated by dipping a test-tube containing 
liquid air in liquid nitrogen trioxide, and, after a frozen layer has 
been formed, in liquid nitrogen tetroxide. The*two layers of blue 
and yellow give a green which is exactly like that of the supposed 
hexoxide. C. H. D. 


Boron Hydrides. IV. Hypoborates Resulting from the 
Interaction of Boron Hydrides and Bases. ALFRED Stock and 
Ernst Kuss (Ber., 1914, 47, 810—826. Compare A., 1913, ii, 44, 
699, 1053; Travers and Ray, A., 1912, ii, 938)—-The boron 
hydrides, B,H,, and B,Hg, dissolve in aqueous sodium hydroxide, 
giving solutions which no longer smell of boron hydrides, but 
which gradually decompose, with evolution of hydrogen and the 
formation of borate. This decomposition takes place least readily 
with the hydride, B,H,,, which was consequently used throughout 
these experiments. The solution first formed, which contains 
hypoborates, is stable towards oxygen, so that it can be exposed 
to the air. 

By measuring the amount of the hydride dissolved when excess 
of it was brought into contact with a solution of alkali hydroxide, 
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it was found that one mol. of the hydride B,H,) enters into re- 
action with four mols. of a monacid and two mols. of a diacid base, 
in agreement with the equation B,H,+4KOH =4KOBH; + Hp. 
Solutions of the hypoborates thus formed are stable for hours at 
0°, but on boiling they decompose rapidly, giving the amount of 
hydrogen corresponding with the equation 
B,H,, +4KOH + 4H,0 =4KBO, + 11H, ; 

the solutions are the more stable the greater the excess of free 
alkali. 

Using an apparatus which was specially designed for the pur- 
pose, the authors have been successful in isolating pure potassiwm 
hypoborate, KOBH;. Ninety-five % potassium hydroxide was dis- 
solved in one and a-half times its weight of water, and treated 
with excess of the hydride B,H,, at 0°; the solid hypoborate was 
then obtained as glistening, octahedral, colourless crystals by dry- 
ing in a high vacuum. The reaction takes place quantitatively 
according to the equation already given, and the formula KOBH,; 
was proved 4 analysis. 

Potassium hypoborate is stable in the absence of moisture; it is 
deliquescent, and the solutions gradually decompose at room 
temperature in accordance with the equation 

2KOBH, + 2H,O = 2K BO, + 5H, ; 

acids, even acetic acid, immediately bring about the decomposition. 
It is soluble in alcohol with partial decomposition. The aqueous 
solution is a very strong reducing agent, stronger than potassium 
hypophosphite, giving precipitates with solutions of most salts, but 
insoluble hypoborates do not appear to exist. The most charac- 
teristic reactions are with solutions of copper and nickel salts, the 
former giving a precipitate of copper hydride, and the latter one 
of black, insoluble nickel boride, Ni,B. The formation of a boride 
in this manner is exceptional, since they are generally obtained 
by the use of high temperatures. It is non-magnetic, but becomes 
magnetic on heating at 600°, at the same time sintering to a grey, 
metallic form. 

Sodium hypoborate, NaOBHs, was obtained similarly to the 
potassium salt, and possesses similar properties. Magnesium 
hypoborate could not be isolated from solution. 

When potassium hypoborate is heated at 500°, metallic 
potassium, hydrogen, and water are expelled; the reaction is a 
complicated one, but may be expressed quantitatively by the 
equation 5KOBH,=K,;B,0,+2K+2H,0+11H. The residue, 
K;B,03, is somewhat hygroscopic, dissolves in water, giving an 
alkaline solution, which has only a weakly reducing action on per- 
manganate, but gives a characteristic yellow to brownish-red colour 
when warmed with dilute or concentrated nitric acid. When 
treated with sulphuric acid, it gives hydrogen and boron hydrides. 
Its properties are to be further investigated. When magnesium 
boride, prepared by the interaction of boron trioxide and mag- 
nesium, or of borax and magnesium, is treated with water, a solu- 
tion is obtained which has properties similar to that of the 
substance K,B,Og. x. &. FP. 
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The True Strength of Carbonic Acid. A. Tuirt and R. 
Srrowecker (Ber., 1914, 47; 945—953).—A solution cf carbon 
dioxide in water contains, not only carbonic acid and its ions, but 
also carbon dioxide (compare Thiel, A., 1913, ii, 396). If the 
quantity of carbonic acid can be determined, the total quantity 
of dissolved carbon dioxide being known, the true dissociation 
constant of carbonic acid can b calculated, the dissociation 
constant, as ordinarily determined, being known. It has been 
shown previously (loc. cit.) that the carbonic acid actually in solu- 
tion is immediately neutralised by a base, a slow reaction then 
taking place, due to the time reaction CO, +OH’—> HCO’,. By means 
of a special arrangement, the authors have been able to arrange 
for the mixing of solutions of carbon dioxide and a_ base 
to be complete in 0°4 second, and by varying the quantity of the 
base it was possible to determine the quantity of carbonic acid 
present in the solutions taken, using phenolphthalein as indicator 
(compare loc. cit.). Sodium hydroxide gave anomalous results, 
owing to the carbon dioxide also entering into reaction, but satis- 
factory results were obtained with ammonium hydroxide at 4°. 
It was found that in a 0°00812-M/ solution of carbon dioxide at 
4°, only 0°67% is present as carbonic acid. The ordinary dissocia- 
tion constant of carbonic acid being taken as 3x 10-7 at 4° (com- 
pare Walker and Cormack, T., 1900, 77, 13), it follows that the 
true dissociation constant is 5 x 10-4, that is, it is twice as strong 
as formic acid. Comparison of the dissociation constants of the 
hydroxy-substituted acids of the fatty acid series, carbonic acid 
being hydroxyformic acid, shows that this value is of the right 
order, qualitatively. T. S. P. 


Condition of Silica in Diatomaceous Earths. E. Manzeria 
(Ann. Chim. Applicata, 1914, 1, 222—231).—Treatment with sodium 
hydroxide solution is useless as a means of differentiating the 
various forms of amorphous and crystalline silica in material to be 
used for the production of cement, since successive extractions 
with the alkali solution result in the continued dissolution of the 
silica. The silica of diatomaceous earths, although in the 
amorphous condition, cannot be compared with that present in 
pozzuolane and hydraulic products, and it is difficult to explain, 
from the chemical point of view, the results of Poulsen (VIth 
Congress Internat. Ass. Testing Materials Construction, New York, 
1912), who found that a mixture of calcined diatomaceous earth 
with Portland cement yielded a cement resistant to the action of 
sea-water. T. H. P. 


Density and Atomic Weight of Neon. A. Lepuc (Compt. rend., 
1914, 158, 864—866).—Starting with a specimen of neon contain- 
ing small quantities of helium and nitrogen, the author has care- 
fully purified it by absorption with cocoanut charcoal at the 
temperature of liquid air, the helium then being pumped off, 
followed by fractional distillation, the neon distilling first. This 
operation was twice repeated. The density of neon as determined 
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on this specimen was 0°695 referred to air as unity, from which, 
by his formula (compare A., 1911, ii, 792), the author calculates 
the atomic weight of neon to be 20°15 (O=16). 

In the course of these experiments, the author has shown that 
the absorption of neon by charcoal obeys Henry’s law. W. G. 


Preparation of Stable Reducing Agents which can be used 
in a Convenient Form, from easily Oxidisable Materials such 
as Sodium, Potassium, Calcium, Phosphorus, etc. PAUL 
Go.psteIn (D.R.-P. 268657).—The substances mentioned in the title 
are mixed with porous materials, such as kieselguhr, and the mix- 
ture is heated at 100° in the absence of air or in an atmosphere 
of nitrogen. J. C. C. 


Isomorpbism of Potassium and Rubidium Nitrates. W. 
STORTENBEKER (Rec. trav. chim., 1914, 33, 85—90. Compare 
Wallerant, A., 1905, ii, 237)—The author has examined a series 
of mixed crystals of potassium and rubidium nitrates obtained by 
concentration of the mixed aqueous solution at the ordinary 
temperature. Analyses of such crystals (effected indirectly by pro- 
longed ignition with powdered quartz), density, and specific volume 
are tabulated. 

The author is led to the conclusion that’ the two substances are 
isodimorphous, thus resembling the nitrates of potassium and 
thallium (Stortenbeker, A., 1905, ii, 390). H. W. 


The Heats of Formation and Some Other Properties of 
Alkali Protosulphides. FE. Rencape and N. Costeanu (Compt. 
rend., 1914, 158, 946—948).—An examination of certain physical 
properties of the anhydrous alkali protosulphides as prepared by 
the method already described (compare A., 1913, ii, 405). 
Rubidium sulphide crystallises in regular octahedra. Potassium 
sulphide crystallises in an analogous form, but the crystals are 
very small. Cesium sulphide crystallises in long, colourless 
needles, exhibiting marked birefraction in the blue end of the 
spectrum, being isotropic in the red. The densities, determined at 
the laboratory temperature, were: sodium sulphide, 1°856; 
potassium sulphide, 1°805; rubidium sulphide, 2°912. The values 
for the heats of solution in water were: sodium sulphide, 
15°5 Cal.; potassium sulphide, 22°7 Cal.; rubidium sulphide, 24°6 
Cal.; which gave for the heats of formation: sodium sulphide, 
89°7 Cal.; potassium sulphide, 87:1 Cal.; rubidium sulphide, 87:1 
Cal. - W. G. 


Specific Gravities and Coefficients of Dilatation of Solutions 
of Sodium Sulphate Saturated at Different Temperatures. 
N. A. Tscnernas (J. Russ. Phys. Chem. Soc , 1914, 46, 8—13).—The 
author has determined the weights and volumes of solutions formed 
by saturating 100 grams of water with sodium sulphate at various 
temperatures ranging from 0° to 34°. The weight of the dissolved 
salt being indicated by p and the volume of the solution by v, the 
values of dp/dv are: 25°0 at 0—10°, 4°8 at 10—20°, and 3°77 at 
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20—30°. For the decahydrated salt, the values of dp/dv are: 
1°73 at 0—10°, 1°55 at 10—20°, and 1°50 at 20—30°. The 
coefficients of expansion of saturated sodium sulphate solutions at 
different temperatures have been calculated. 3: ee We 


Silicate Chemistry. I. Compounds of Lithium Oxide and 
Silica. F. M. Jagcer and H. 8. van Kuooster (Proc. K. Akad. 
Wetensch. Amsterdam, 1914, 16, 857—880. Compare Wallace, A., 
1909, ii, 665; van Klooster, 1911, ii, 111).—The binary system 
Li,O-SiO, has been investigated in detail by observations of cool- 
ing curves and of the microscopic structure of the crystalline 
aggregates. 

These observations indicate the formation of three compounds: 
the metasilicate, Li,SiO,;; the orthosilicate, Li,SiO,; and the 
bisilicate, Li,Si,O;. The metasilicate crystallises in long, opaque 
porcelain-like needles, which are biaxial, and probably monoclinic. 
It melts at 1201°, D® 2°520, n,=1°609 and 1°584 for vibra- 
tions parallel and perpendicular to the direction of elongation of 
the needles. By quenching, the metasilicate was obtained in the 
form of a glass, D® 2°330 and n,=1'548. The trigonal 
form of the metasilicate described by Friedel (Bull. Soc. Min., 
1901, 24, 147) could not be obtained, and from experiments carried 
out under the same conditions the authors conclude that the sup- 
posed trigonal form is merely a twin-formation of the original 
biaxial form imitating very closely a true trigonal individual. 

The orthosilicate crystallises in thin, polygonal scales, melts at 
1256°, D® 2°392, m,)=1°614 and 1°594. Under the micro- 
scope, the crystalline aggregates, which approximate in gross com- 
position to the orthosilicate, appear to have undergone some 
change, and it is suggested that this points to the temperature 
1256° being a transition point rather than a true melting point. 

The bisilicate crystallises from binary mixtures of the same com- 
position in the form of large, flat tabular crystals. The crystals 
are biaxial, D™® 2°454, n,)=1545 and 1°525. At 1032° it 
undergoes partial fusion, with the formation of a solid solution of 
the bisilicate in an excess of metasilicate. 

The system is characterised by two eutectics, a-tridymite + 
bisilicate in equilibrium with a mixture containing 37°7 mols. % 
SiO,, at 1022°, metasilicate + orthosilicate in equilibrium with a 
mixture containing 69°4 mols. % SiO, at 1027°. 

It has not been possible to determine the behaviour of the com- 
ponents at concentrations between the orthosilicate and pure 
lithium oxide because of the volatility of the lithium oxide at the 
crystallisation temperatures. Incidentally, it has been found that 
lithium oxide, when heated out of contact with the air so as to 
prevent the formation of peroxide, does not melt below 1625°. 
The action of the oxide on platinum at high temperatures is due 
to the formation of peroxide. H. M. D. 


Some Properties of Colloidal Silver Prepared by an Elec- 
trical Method. S. H. Lone (Kolloid. Zeitech., 1914, 14, 136--139). 
—The properties of colloidal silver have been examined, the sub- 
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stance being obtained by the high-frequency arc method described 
in a previous paper (Morris-Airey and Long, A., 1913, ii, 1033). 
Such solutions of colloidal silver are very stable, and can be con- 
centrated by boiling without decomposition. The behaviour of 
the solutions under the influence of an electrical field shows that 
both positive and negative particles are present. When the field 
was allowed to act for a sufficiently long time, the cathode solution 
was found to have a deep red colour, whilst that of the anode 
solution was yellow. On slow evaporation of the two solutions, 
the anode liquid gave a brilliant deposit of metallic silver, whilst 
the cathode liquid gave a deposit of silver hydroxide. 

The colour of the colloidal silver solutions depends on the size 
of the colloidal particles, the yellow solutions containing the 
smallest, and the blue solutions the largest, particles. During the 
process of coagulation, such as may be brought about by the 
addition of a small quantity of V/100-sodium hydroxide, the colour 
of the solution changes gradually in the order yellow, red, green, 
blue. The colour change is accompanied by 4 considerable increase 
in the electrical conductivity of the solution. 

From a series of experiments in which the colloidal solutions 
were absorbed by filter paper and exposed to the action of ultra- 
violet light, it has been found that the more highly disperse solu- 
tions are particularly sensitive to the action of light rays. 

H. M. D. 


Thermal Analysis of Binary Mixtures of Chlorides of Uni- 
and Bi-valent Hlements. Caxto Sanponnini (Gazzetta, 1914, 44, i, 
290—386).—The author gives a complete and connected account 
of his investigations in this direction during the past few years 
(A., 1911, ii, 606, 800, 984; 1912, ii, 47, 50, 160, 162, 350, 764, 
918, 941, 1172; 1913, ii, 137, 588, 853, 965; this vol., ii, 204). 

The following conclusions are drawn. The results obtained with 
pairs of chlorides of univalent elements are in complete accord 
with the ao ane foreseen from the periodic system and with 
the isomorphous relations and the tendency to unite observed even 
at low temperatures. The inclination to form mixed crystals 
increases with rise of temperature. In general, the results given 
by pairs of chlorides of bivalent elements are in similar accord, but 
the relations are here less simple. The chlorides of the metals of 
the alkaline earths show but slight tendency to yield mixed crystals 
either with one another or with magnesium chloride. The singular 
relations exhibited by the alloys of magnesium, zinc, and cadmium 
are repeated with the chlorides of these metals, magnesium and 
cadmium chlorides showing pronounced analogy, whilst the 
behaviour of the intermediate zinc chloride is quite abnormal. In 
only four out of thirty-seven cases is there any tendency of pairs 
of chlorides of bivalent metals to combine. In certain cases, 
formation of solid solutions, sometimes in all proportions, occurs 
— a chloride of a univalent metal and one of a bivalent 
metal. 
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The results of Schaefer (this vol., ii, 204) and of Korreng (this 
vol., ii, 205) are discussed. T. H. P. 


Preparation of Metallic Strontium. Brrnsarp NrumANN and 
Ernar Berove (Zeitsch. Elektrochem., 1914, 20, 187—188).—It is 
shown that a eutectic point for the binary mixture strontium 
chloride—potassium chloride occurs with the mixture containing 
15% of potassium chloride; this mixture melts at 628°, which is 
220° lower than the melting point of strontium chloride. The 
authors show that on electrolysing such a molten eutectic mixture 
by the method used in the manufacture of calcium, sticks of 
strontium 10 cm. long and 1—2 cm. diameter can be obtained. A 
current density of 20—50 amperes per sq. cm. cathode is required, 
and a current efficiency of 80% is obtained. Metallic barium has 
been obtained in a similar manner. J. F. 8. 


Electrolysis of Barium Chloride Solutions with Mercury 
Cathodes. P. P. Freporéev and I. Wetzer (Zeitsch. anorg. Chem., 
1914, 86, 325—-337).—The electrolysis of barium chloride solutions 
differs from that of the alkali chlorides in the greater stability of 
barium amalgam towards water and in the lesser solubility of 
barium hydroxide. Using the Kellner form of apparatus, in which 
the electrolysis is performed in one vessel and the amalgam is 
transferred to a separate vessel for decomposition, the yield 
increases with the current density and with the rate of flow of 
mercury through the apparatus. A carbon anode cannot be used 
with high current densities. In the Solvay modification of this 
process, the rate of flow of the liquid diaphragm is the determining 
factor. The decomposition of the amalgam by water is greatly 
accelerated by the presence of iron. 

The Castner process, in which the electrolysing and decomposing 
vessels are connected by the layer of mercury at the bottom, is 
less suitable, but on raising the temperature to 40°, the solubility 
of barium hydroxide is sufficiently increased. C. H. D. 


Application of the Laws of Transparency of Matter for 
X-Rays to Fixing Some Contested Atomic Weights. Case of 
Glucinum. Lovis Benorst and Hiprotyte Copaux (Compt. rend., 
1914, 158, 859—860. Compare this vol., ii, 272).—A comparison 
of the transparency of glucinum oxide with the transparencies of 
aluminium, sulphur, carbon, lithium, and lithium hydroxide fixes 
the atomic weight of glucinum at 9°1. W. G. 


The Intercrystalline Cohesion of Metals. II. Wa rer 
RosenHAiIn and Donatp Ewen (J. Jnst. Metals, 1913, 10, 119—149. 
Compare A., 1913, ii, 119).—Experiments with lead, tin, 
aluminium, and bismuth confirm the view that the crystal grains 
of a metal are united by a thin layer of an amorphous cement. 
Cold lead elongates under tensile stress, the crystals being de- 
formed, whilst at a temperature only 4° below the melting point 
the fracture is entirely intercrystalline, and the crystal grains are 
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not deformed. Tin and aluminium behave in a similar manner. 
Bismuth is not ductile, but the fracture of the cold metal takes 
place along the cleavage planes, and of the hot metal between the 
crystal grains. The eutectic alloy of lead and tin behaves like a 
pure metal. It is not possible to account for the results by the 
presence of impurities in the intercrystalline films. C. H. D. 


The Constitution of White Lead. Epwin Euston (J. Ind. Eng. 
Chem., 1914, 6, 202—203).—Analyses of the precipitates formed by 
the action of carbon dioxide on a solution of basic lead acetate 
lead the author to the conclusion that white lead is a mixture in 
varying proportions of the two amorphous compounds 
PbCO,,Pb(OH), and PbCO,, and is not 2PbCO,,Pb(OH)., as is 
generally assumed. The precipitates produced are not appreciably 
soluble in a solution of sucrose, so that they cannot be mixtures 
simply of normal lead carbonate and lead hydroxide. 

In stack white lead, some lead carbonate may be present in 
crystalline form, and occasionally some form of lead hydroxide is 
present, owing to abnormal conditions in the corroding stack. 


= & &. 


Metallographical Researches on Egyptian Metal Antiquities. 
H. Gartanp (J. Inst. Metals, 1913, 10, 329—343).—A copper knife 
of the 18th dynasty proved to have been made by cold hammering 
from impure cast copper containing 0°63% lead, 1°18% iron, 0°44% 
bismuth, 0°81% arsenic, as well as tin, nickel, and oxygen. The 
cored structure of the a-crystals was still distinct, and disappeared 
on annealing. The cores were also present in other ancient copper 
and bronze objects. A copper dagger, probably of the 1st dynasty, 
contained 0°39% of arsenic and 0°08% of iron, and recrystallisation 
was confined to the areas rich in arsenic. C. H. D. 


The Copper-rich Kalchoids (Copper-Tin-Zinc Alloys). 
Samuet L. Hoyt (J. Jnst. Metals, 1913, 10, 235—-274).—The ternary 
alloys within the limits of 50% of zinc and 30% of copper are 
quite similar to the binary alloys. The liquidus surfaces and the 
limits of saturation of the a-phase, and the position of the eutectoid 
line, have been determined. The eutectoid surface has a maxi- 
mum at 590°, corresponding with 66% Cu, 17% Sn, and 17% Zn. 
The §f-solid solutions are isomorphous throughout, and may be 
obtained in a homogeneous condition by quenching from above the 
eutectoid surface. The resolution of 8 into a and y is facilitated 
by the presence of tin. A new thermal effect has been observed 
in the pure alloys of copper and tin at 590°, occurring within the 
a and B range. C. H. D. 


The Corrosion of Brass Tubes. Guy D. Bencouen and Ricnarp 
M. Jones (J. Inst. Metals, 1913, 10, 13—118).—Experiments are 
described dealing with the corrosion of brass, used in the form of 
tubes, by sea-water of various concentrations. The earliest visible 
sign is usually the formation of a layer of oxide, and the corrosion 
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is thus facilitated by access of oxygen. The corrosion increases 
with the concentration of the electrolyte. Contact with particles 
of carbon, metallic oxides, and other substances capable of acting 
as cathodes is without appreciable influence. At the ordinary 
temperature, both copper and zinc are removed, and the residual 
metal retains its original composition. At 40° and 50° dezincifica- 
tion takes place. The usual brass tubes contain 30% of zinc, but 
greater resistance to corrosion is obtained when a part of the zinc 
is replaced by 1% of tin or 2% of lead. Cc. H. D. 


The Micro-chemistry of Corrosion. I. Some Copper-Zinc 
Alloys. Cercit H. Descu and Samue, Wayte (J. Jast. Metals, 1913, 
10, 304—-328).—Small polished specimens of the alloys are sub- 
mitted to electrolytic corrosion for short periods in contact with a 
5% solution of sodium chloride, using a platinum cathode. The 
metals in the electrolyte, including the flocculent precipitate, are 
estimated separately from those in the adherent layer. With the 
B-alloys, zinc is almost completely removed, and the adherent, 
spongy layer contains as much as 99°6% of copper. There is a 
sharp boundary between the completely dezincified layer and the 
unaltered metal. The presence of iron in solid solution accelerates 
corrosion. Tin retards it, but the effect is mainly a mechanical 
one, the tin forming a very tough and adherent layer of 
oxychloride, which protects the underlying metal. C. H. D. 


Volume Changes in Alloys. J. H. Ciampercatn (/. Just. Metals, 
1913, 10, 193—-234).—Expansion is observed in the solidification 
and cooling of alloys of copper and aluminium, and the expansion- 
composition curve shows a distinct relation to the curve of crystal- 
lisation intervals. Alloys of copper and zine containing the 
5-phase show a large expansion during the transformation into 
e-crystals. These alloys contract when slowly heated up to their 
melting points. Continued growth takes place on repeated heat- 
ings. The volume changes in aluminium are partly connected with 
the presence of dissolved gases. C. H. D. 


The Basic Carbonates of Copper. V. AvuGcer (Compt. rend., 
1914, 158, 944—-946).—A study of the conditions of the forma- 
tion of azurite from malachite and basic carbonates of copper. 
The amorphous basic carbonate 8CuO,5CO,,7H,O is converted into 
hydrated malachite in the presence of carbon dioxide under 
40 atmos., but at higher pressures its transformation into azurite 
takes place, the time required varying from a few days to a few 
months, according to the pressure, but is considerably shortened 
if a certain amount of azurite is previously added to the system. 
Azurite can be rapidly prepared in quantity by the addition of 
small amounts of a soluble copper salt to a solution of sodium 
-carbonate and hydrogen carbonate containing an excess of azurite 
in suspension. The double salt CuCO,,Na,CO,,3H,O, in the 
presence of a little water, furnishes in a few days, by the action 
of carbon dioxide under a pressure of 40 atmos., a mixture of 
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azurite and sodium hydrogen carbonate. The author suggests that 
the reaction malachite+CO, — azurite+H,O is reversible, the 
action from right to left being extremely slow. W. G. 


Constitution of Hydrates. I. James MacLeop-Brown (Chem. 
News, 1914, 109, 123).—Two constitutional formule are suggested 
for copper sulphate pentahydrate. These formule are consistent 
with the fact that removal of water from the pentahydrate leads 
to the formation of trihydrate, and eventually monohydrate. The 
second formula, in which copper is represented as a quadrivalent 
element, is also in agreement with the fact that compounds are 
well known which may be regarded as derived from copper sulphate 
pentahydrate by substitution of four of the molecules of water by 
other molecular groups. H. M. D. 


Mercuric Oxide Jellies. E. H. Bunce (J. Physical Chem., 1914, 
18, 269—277).—The author has repeated the work of Emerson 
Reynolds (A., 1871, 561) on the formation of mercuric oxide gels 
in acetone—water solutions. The best method for preparing a 
strong solution of the acetone mercuric compound consists in dis- 
solving 40 grams of mercuric chloride in 500 c.c. of hot water and 
29 grams of potassium hydroxide in 300 c.c. of water. A solution 
of 20 c.c. of acetone in 250 c.c. of water is placed in a large flask, 
and 150 c.c. of the alkali solution added to it, then 250 c.c. of the 
mercuric chloride; this is shaken until all the mercuric oxide has 
dissolved ; the residue of the alkali solution is then added, and 
finally the mercuric chloride. The solution thus obtained is turbid, 
and should be filtered and then dialysed. It is shown that the 
amount of mercuric chloride to be used may only be varied within 
narrow limits. Addition of potassium sulphate or sodium nitrate 
has no effect on the gelatinisation of the solution; potassium 
carbonate causes a thick, viscous liquid to be formed, and copper 
sulphate or cobalt nitrate brings about the formation of a granular 
precipitate. There is no precipitation of metallic mercury on a 
bright copper gauze immersed in the solution. The solution on 
keeping is transformed into a clear, transparent jelly, whilst a 
slight elevation of temperature brings this about much more 
rapidly. If the solution is kept at 63° for some minutes there is 
no gelatinisation. The jellies when heated with water break up 
and form a granular precipitate. When the jellies are heated 
with water to which a few drops of concentrated hydrochloric acid 
or nitric acid have been added, no jelly is formed, but a black, 
granular precipitate, which contains mercurous oxide, is formed. 
No jelly is formed when the solution is again made alkaline. 
Hydrogen sulphide precipitates mercuric sulphide from the solu- 
tions of the jellies. An alcosol can be formed by adding an equal 
volume of alcohol to a 1% aqueous solution and evaporating over 
lime. This liquid can be boiled without gelatinising, but if 
ebullition is continued for some time, a jelly is suddenly formed. 

J. F. 8. 
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Constitution of “Infusible’” White Precipitate. Hanipas 
Sana and Kumup Natn Cnoupnury (Zeitsch. anorg. Chem., 1914, 86, 
225—229).—Cold hydrofluoric acid reacts with infusible white 
precipitate according to the equation 

2NH,H¢gCl+ 4HF = HgCl, + HgF, + 2NH,F. 
Platinum chloride yields a yellow, crystalline precipitate with a 
dilute ammoniacal solution of the white compound, having the 
composition NH,HgCl,PtCl,. These reactions favour the view that 
the compound is NH,°Hg-Cl, the chlorine being attached to 
mercury, and not to nitrogen. C. H. D. 


Action of Ammonia on Mercurous Carbonate and Sulphate. 
Haripas Sana and Kumup Narn Caoupuury (Zritsch. anorg. Chem., 
1914, 86, 239—240. Compare A., 1912, ii, 1174).—Ammonium 
hydroxide and mercurous carbonate yield an amorphous substance, 
(NH.Hg),CO,,3HgO,5H,O, and the sulphate yields a product, 
(NH,Hg),SO,,2HgO,2H,0. C. H. D. 


Scandium. IV. R. J. Meyer [and, in part, ALEXANDER 
Wasssucunov, Ne.ty Drapier, and Emma Bopianper] (Zeitsch. anorg. 
Chem., 1914, 86, 257-290. Compare A., 1909, ii, 45; 1910, ii, 
853; 1912, ii, 768).—Largely a recapitulation and summary of 
previous work on scandium. Some new compounds are also 
described. 

Solutions of scandium chloride are considerably hydrolysed. 
The alkali chlorides do not form double salts with it, with the 
exception of cesium chloride, which yields a very soluble double 
salt. Cesium chloride yields highly crystalline compounds with 
the other rare earths; thus the praseodymium salt, Cs,PrCl,,5H,O, 
forms large, green crystals. The neodymium, Cs,NdCl,,5H,O, 
and samarium, Cs,SmCl,,5H,O, salts also form very large crystals. 
The lanthanum salt, Cs,LaCl,,4H,O (? 5H,O), forms small, opaque 
crystals, which are apparently not isomorphous with the other 
salts. 

Scandium fluoride dissolves in solutions of alkali fluorides. 
Scandium ammonium fluoride, (NH,),ScF,, forms large, transparent 
crystals, and its solution is not precipitated even by boiling with 
ammonia. The potassium salt, K,ScF,, crystallises well, is less 
soluble in water, and is less complex in solution. The sodiwm 
salt, Na,ScF,, crystallises with difficulty. 

The solutions of scandium sulphate, Sc,(SO,),,6H,O, are shown 
to be largely complex. This is confirmed by migration experi- 
ments, more than half of the scandium travelling towards the 
anode. The _ solubility of scandium potassium sulphate, 
K,[Sc(SO,)3], has been determined. The ammonium salt is 
anhydrous; the sodium salt contains 5H,O. When the solution of 
the ammonium salt with an excess of ammonium sulphate is 
evaporated or boiled, a second salt is obtained as sparingly soluble 
leaflets, (NH,),Sc,(SO,),. 

Scandium sulphite, Sc,(SO;)3,6H,O, is very sparingly soluble. 
An anhydrous sulphite was obtained by Crookes. Sodium and 
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potassium sulphites do not form complex salts, but ammonium 
scandium sulphite, Scs(SO3)s,(NH,4)oSO3,7H,O, may be obtained in 
a crystalline condition by evaporation in an atmosphere of sulphur 
dioxide. The thiosulphate has only been obtained in a basic form, 
Sc(OH)S,O;. Other salts prepared by Crookes have been re- 
examined. The solubility of scandium oxalate in sulphuric and 
hydrochloric acids of varying concentrations at 25° and 50° has 
been determined. 

Potassium scandium oxalate, KSc(C,O,)., and the sodium salt, 
NaSc(C,0,)., are sparingly soluble, whilst the ammonium salt, 
Se,(C,0,)3,4(NH,).C.0,,7H,O, is readily soluble, and is not resolved 
by boiling with water. C. H. D. 


The Separation of Yttrium from the Yttrium Earths. H. C. 
Hoipen and C. James (J. Amer. Chem. Soc., 1914, 36, 638—646).— 
The authors have investigated various fractional precipitation 
methods in order to find the best’ method for the separation of 
yttrium from the yttrium earths. The methods used were frac- 
tional precipitation of the dimethyl phosphates, the cacodylates, 
the phosphates, the monomethyl phosphates, the arsenates, the 
phosphites, the chromates, the iodates, and the bromates, and also 
fractional precipitation by means of hypophosphorous acid. The 


chromate and phosphate methods gave the greatest efficiency. 
a. &.F. 


The Double Sulphates of Samarium with Sodium and 
Ammonium. D. B. Keyes and C. James (J. Amer. Chem. Soc., 1914, 
36, 634—638).—The following douwh/e sulphates have been isolated, the 
various systems being studied by determining the mutual solubili- 
ties of the salts at 25°: 2Sa,(SO,).,3Na.SO,,6H,O, 
Sa,(SO,).,0NH,).SO,,7H,O (compare Cleve, A., 1885, 636). 

a we Be 


Physico-chemical Researches on the Electrometallurgy of 
Aluminium. Pav Pascat and A. Jountaux (Bull. Soc. chim., 1914, 
[iv], 15, 312—321. Compare A., 1913, ii, 508; Fedotéev and 
Iljinski, A., 1913, ii, 324)—A study of the variations with 
temperature of the densities of aluminium, cryolite, mixtures of 
eryolite and silica, cryolite and fluorspar, and cryolite fluorspar 
and alumina. The density of molten aluminium steadily diminishes 
with the temperature, the curve of variation being a straight line. 
Cryolite undergoes very considerable expansion on melting, and for 
the molten substance there is a maximum density a few degrees 
above the melting point. The presence of small amounts (3%) of 
silica notably lowers the density of fused cryolite, whilst the 
presence of fluorspar, on the other hand, causes an increase in the 
density, the maximum density of the binary mixture increasing 
regularly with the amount of fluorine present. The presence of 
alumina produces a marked diminution in the density of cryolite, 
and also a lowering in the temperature of maximum density. For 
the ternary mixtures of cryolite, alumina and fluorspar, within the 
limits commonly employed in the manufacture of aluminium, the 
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maximum density of the molten mass at the temperature used, is 
always less than that of molten aluminium at the same tempera- 
ture; thus the metal sinks and collects at the cathode. Rise in 
temperature or increase in the percentage of fluorspar tends to 
bring the maximum density nearer the density of aluminium, and 


favours the formation of a “cloud” of aluminium in the bath. 
W. G. 


Preparation and Properties of Manganous Arsenate Jellies. 
Eucen Deiss (KXolloid. Zeitsch., 1914, 14, 139—146).—If concentrated 
solutions of manganous chloride and potassium dihydrogen arsenate 
are mixed together at the ordinary temperature, a solid jelly is 
formed. Suitable conditions for the formation of the jelly are 
obtained if a 0°5 molar solution of manganous chloride is diluted 
with an equal volume of water and rapidly mixed with one to ten 
volumes of a 0°5 molar solution of the arsenate. The jellies pre- 
pared in this way are very stable, and can usually be kept for 
weeks without appreciable change. Sooner or later, however, rose- 
coloured crystals begin to separate, and this process is accom- 
panied by a partial liquefaction of the jelly. The crystallisation 
process is accelerated by rise of temperature, but is retarded by 
the use of excess of arsenate solution in the preparation of the 
jelly. The analytical data indicate that the essential constituent 
of the jelly is the secondary arsenate, MnHAsQ,, and that the 
crystals which separate out correspond with the formula 
MnHAs0O,,H,0. 

Other observations have reference to the influence of the relative 
quantities of manganous chloride, potassium dihydrogen arsenate, 
and water on the rate of formation and properties of the jelly, and 
on the yield of the crystalline secondary arsenate. H. M. D. 


The Embrittling of Iron by Sodium Hydroxide. J. H. 
AnpREwW (Trans. Faraday Soc., 1914, 9, 316—329).—Wrought iron 
and electrolytic iron are rendered highly brittle by concentrated 
solutions of sodium hydroxide at 100°. Steel containing 0°5% C 
is much less affected. A polished surface is much less corroded 
at first than an unpolished surface, but as the outer layer is re- 
moved the actions become nearly equal. Hydrogen is evolved, 
and iron passes into solution. The brittleness appears to be caused 
by the diffusion of hydrogen between the crystals. Should an 
amorphous, intercrystalline cement be present, as assumed by 
Rosenhain, this would permit the diffusion of hydrogen more 
readily than the crystalline metal, and the expansion due to the 
absorption of hydrogen would loosen the crystals and cause brittle- 
ness. Iron originally saturated with hydrogen corrodes at a slower 
rate. Iron in tension is much more affected than iron in com- 
pression. C. H. D. 


Some of the Ternary Alloys of Iron, Carbon, and Phos- 
phorus. J. E. Sreap (J. Soc. Chem. Ind., 1914, 33, 173—184).— 
After a summary of the results hitherto obtained in the investiga- 
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tion of iron—carbon and iron—phosphorus alloys, the author deals 
with a few of the triple alloys, iron—carbon—phosphorus. The 
changes which occur during solidification, re-heating, and slow cool- 
ing are described by the aid of numerous photomicrographs, which 
it is necessary to refer to in order to understand the results 
obtained. The order of crystallisation when white and grey phos- 
phoretted pig-irons solidify and cool down has been traced. Refer- 
ence is also made to a mass of metal found in the hearth of a 
blast furnace at Skinningrove, which had crystallised in columnar 
form resembling the basaltic formation of the Giant’s Causeway ; 
it was nearly free from phosphorus, practically the whole of the 
ternary eutectic having been squeezed out of it by circumferential 
pressure during the time it was solidifying. az &. %. 


Equilibrium of Carburation of Steels in Molten Mixtures of 
Potassium Oyanide and Chloride. A. Portevin (Compt. rend., 
1914, 158, 1025—1027).—On heating a piece of steel and a piece 
of iron side by side in a bath of molten potassium chloride and 
cyanide, the steel undergoes superficial decarburation and the iron 
carburation, both tending towards the same carbon content, which 
after five hours’ heating at 900° is 0°25% for the steel and 0°26% for 
the iron. These values are apparently independent of the amount 
of potassium cyanide added to the potassium chloride. W. G. 


Iron Nitride. G. CHarpy and S. Bonnerot (Compt. rend., 1914, 
158, 994—-996).—The nitride of iron, Fe,N, can be obtained by 
heating a fragment of iron or steel in a current of ammonia gas 
at a red heat, the nitride peeling off in thin flakes. The formation 
of the nitride proceeds most rapidly at 650—700° with a rapid 
current of ammonia. If the metal contains carbon, this combines 
with nitrogen, and is removed. The reduction of the nitride by 
hydrogen commences at 350°, and the velocity of the reaction 
increases rapidly with rise in temperature, being very rapid at 
600°. The nitride heated in nitrogen at the atmospheric pressure 
begins to decompose at 550°, and this takes place even under a 
pressure of 18 atmos. at 600—800°. Under the same conditions 
of temperature reduced iron does not absorb nitrogen when heated 
in an atmosphere of this gas. W. G. 


Ferrous and Chromous Metaphosphates. A. CoLani (Compt. 
vend., 1914, 158, 794—796. Compare Liidert, Zeitsch. anorg. Chem., 
1894, 5, 37).—The author has obtained anhydrous ferrous meta- 
phosphate, Fe(PO,)., in the form of a white powder by the action 
of fused metaphosphorie acid on metallic iron.or on ferrous 
chloride or oxalate, or, best of all, ferrous phosphate, in a gold, 
Rose crucible in an atmosphere of carbon dioxide, in the manner 
already described for molybdenum metaphosphate (compare this 
vol., ii, 280). The substance so obtained is insoluble in hydro- 
= or nitric acid, but is attacked by hot concentrated sulphuric 
acid. 

All attempts to prepare chromous metaphosphate by a similar 
method were unsuccessful. W. G. 
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Cobalt-Magnesium Red. J. Arvin Hepvaut (Zetisch. anorg. 
Chem., 1914, 86, 296—300).—A red substance, mentioned by 
Berzelius, is obtained in similar manner to Rinman’s green (this 
vol., ii, 133) when magnesia is substituted for zine oxide. 

When magnesia and cobalt oxide are heated together with 
potassium chloride, products are obtained which vary in colour 
from light to dark red, according to the composition. The crystals 
are very minute octahedra and cubo-octahedra. Boiling water 
decomposes them, so that the potassium chloride must be removed 
by means of 30% alcohol. Between 38 and 79% CoO the product 
consists of homogeneous crystals, and it is possible that complete 
miscibility exists throughout the series. C. H. D. 


Experiment on the Colours of Some Cobalt Salts in Solu- 
tion. J. E. Marsu (Chem. News, 1914, 109, 171).—A solu'ion of 
sodium chloride (1 part by weight) and cobalt chloride (2 parts) 
in a mixture of water (8°7 parts) and acetone (7‘7 parts), which is 
pink when cold, separates on warming into two solutions, the upper 
one being light blue in colour and the lower dark blue. The upper 
layer is expelled gradually, and the lower layer changes its colour 
gradually as the temperature is raised. The solutions will mix 
again on cooling to the original homogeneous pink solution; when 
cooled without mixing, the upper layer fades to an almost colour- 
less solution, which becomes blue again on warming, while the 
lower layer changes in colour from blue to pink. 

The concentrations of the solution, which should be contained 
in a sealed tube and heated by placing in hot water, may be varied 
within certain limits. Lithium chloride may be used instead of 
sodium chloride; potassium and cobalt bromides also give similar 
results. Cobalt chloride alone, without the sodium chloride, will 
bring about the separation in much the same way, but a higher 
temperature is required. x. & 2. 


Chromous Oxide. Ta. Dieckmann and O. Hanr (Zeitsch. anorg. 
Chem., 1914, 86, 30!—304) —Chromous oxide is most convevi: ntly 
prepared by the action of dilute nitric acid on chromium amalgam. 
Only mercury is dissolved, and the oxide CrO is obtained as a 
black powder. The properties agree with those observed by 
Férée (A., 1901, ii, 513). Carbon monoxide at 1000° converts it 
into a mixture of oxide and carbide, whilst hydrogen at 1000° 
reduces it to metal. C. H. D. 


The Absorption of the Carbonic Acid of the Air by 
Chromium Hydroxide. Miv. Z. Juvirscnitscn (Compt. rend., 1914, 
158, 872—874).—Chromium hydroxide carefully prepared, free 
from all traces of alkalis and ammonia, absorbs carbon dioxide from 
the atmosphere until the saturation limit is reached. Analyses of 
the compound obtained lead the author to ascribe to it the formula 
CO,/Cr,(OH),|,,8H,O, and show that it can be dried at 100° with- 
out losing its carbon dioxide, which is, however, liberated by acids. 

W. G. 
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Some Arsenides and Phosphides of Chromium. Tu. 
DieckMaNNn and O. Hanr (Zeitsch. anorg. Chem., 1914, 86, 291—295). 
—When finely divided chromium, prepared from the amalgam, is 
heated with an excess of arsenic at 700° in a sealed exhausted tube, 
the product powdered and again heated, a product is obtained the 
composition of which is not altered by prolonged heating in 
hydrogen at 400°. This is a grey arsenide, Cr,As,, D? 6:2. 
When heated in hydrogen at 480—500°, a second arsenide, CrAs, 
is obtained, D}* 6°35. Both compounds are insoluble in acids. 

When chromium and red phosphorus are used, the phosphide 
Cr,P; is obtained, yielding CrP on heating at 440° in hydrogen. 
Both phosphides are grey, and insoluble in acids. C. H. D. 


Oxygen and Metallic Antimony in Crude Antimony. W. R. 
ScHoE.urr (7. Soc. Chem. Ind., 1914, 33, 169—170).—In a previous 
paper (A., 1913, ii, 415) the author has shown that the percentage 
of sulphur in crude antimony from Hu-nan is much lower than 
that corresponding with the formula Sb,S;. The results of the 
complete analysis also gave a more or less considerable deficit, 
which was assumed to be due to the presence of oxygen. This 
assumption has now been proved to be correct, and the percentage 
of oxygen has been estimated by fusing the material in a current 
of dry hydrogen sulphide, and weighing the water formed. The 
complete analyses also indicated the presence of metallic antimony 
in the crude, and this was confirmed by experiment. 


The presence of oxygen is due to oxidation occurring during the 
process of liquation, as carried out in China. The content of 
metallic antimony would indicate that the reaction 

Sb,S8, + Sb,O,= 6Sb + 380, 
takes place to a limited extent, although this is usually stated not 
to be the case. = & 2. 


Reduction of Quioquevalent Columbium. Artuur Srauer 
(Ber., 1914, 47, 841—813).—The electrolytic :edvction of a hydro- 
chloric acid solution of columbium pentachloride was carried out 
by the method used for compounds of titanium and vanadium 
(compare Stahler and Wirthwein, A., 1905, ii, 40, 41, 595), but 
the results were altogether different (compare Ott, A., 1912, ii, 
771); neither a chloride nor a sulphate of tervalent columbium 
could be obtained. The brown solution by reduction at 
amalgamated lead cathodes gives reactions similar to those of ter- 
valent titanium (loc. cit.). 

When columbic acid is dissolved in concentrated sulphuric acid, 
the solution diluted, and then reduced with zinc, an indigo-blue 
solution is obtained which reduces a solution of copper sulphate to 
metallic copper; the solution is thus more strongly reducing than 
one containing tervalent titanium. 

Reduction of a solution of columbium pentachloride at a 
platinum cathode gives a blue solution, which is of a colloidal 
character ; with gold chloride it gives a magnificent purple liquid, 
from which, on boiling, a purple precipitate deposits. This pre- 
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cipitate is similar to Purple of Cassius; it colours glass 
a violet-red. 

The results show that the lower oxidation stages of columbium, 
as far as salt-forming power is concerned, are more similar to the 


elements of the sixth group than to titanium and vanadium. 
es BA 


The Annealing of Gold. Tuomas Kirke Rose (J. Jast. Metals, 
1913, 10, 150—174).—Impurities raise the temperature at which 
hard-worked gold is annealed, hydrogen having the greatest effect. 
Copper has a greater effect than silver. The hardness test, after 
heating at 150° for thirty minutes, may be used as a test for the 
purity of gold, one or two parts of impurity in 100,000 being 
detected in this way. The mechanism of recrystallisation is 


described. C. H. D. 


Systematic Chemistry: Ruthenium, Rhodium, and Palla- 
dium. G. A. Barsrert (Atti R. Accal. Lincei, 1914, [v], 23, 
i, 334—-340).—The periodic classification does not indicate the fact 
that heterologous elements may give perfectly analogous com- 
pounds when in the same form of combination below their highest 
valency. This similarity is made obvious if the compounds of an 
element in which it has different valencies are regarded as belong- 
ing to so many different elements. For instance, the compounds 
of vanadium, in its different valencies, resemble those of mag- 
nesium, aluminium, silicon, and (quinquevalent) phosphorus, a fact 
which the author expresses as follows: 

Va: Vr: Viv: VY =Mg: Al: Si: PY. 
Other instances are also given. In this paper the author records 
the results of experiments on the preparation of: compounds of 
ruthenium, rhodium, and palladium, having for their object the 
preparation of analogous compounds. 

Tervalent ruthenium forms with acetylacetone a red, crystalline 
compound, Ru(C;H;O,)3, which is unimolecular in bromoform, 
and is soluble in the solid state in aluminium acetylacetonate. 

Rhodium forms rhodimolybdates, which are chemically and 
crystallographically analogous to the corresponding complex 
molybdates of Al, Fe™, Cr™, and Co™. Ammonium rhodi- 
molybdate, 3(NH,)o,Rh,O3,12M00;,20H,O, forms minute, yellow 
laminez, and potassium rhodimolybdate is of similar appearance 
and composition. 

Bivalent palladium gives an acetylacetonate, Pd(C;H7;O,),, a 
canary-yellow, crystalline substance which is unimolecular in bromo- 


form, and forms mixed crystals with cupric acetylacetonate. 
R. V. S. 
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Mineralogical Chemistry. 


Posthumous Transformations in the Stassfurt Salt Deposits. 
M. Rozsa (Zeitsch. anorg. Chem., 1914, 86, 163—168. Compare A., 
1913, ii, 231).—Tables of the thickness of the layers are given. 
The principal changes which have taken place in the deposits are 
those of kieserite and rock salt into vanthoffite and loewite, and 
of carnallite into sylvite. The vanthoffite crystals are almost pure. 
The transformation products in the hard salt zone are in accord- 
ance with the results obtained by van’t Hoff at elevated tempera- 
tures. These salts are not primary products of crystallisation. 
The rock salt is a transformation product of the kieserite transition 
layer, and the hard salt a transformation product of the kieseritic 
halite-carnallite. Gc x. D. 


The Minervites. Armanp Gautier (Compt. rend., 1914, 158, 
912—920).—The author has analysed a sample of minervite taken 
from the grotto of Minerva (Hérault), and has compared its com- 
position with that of minervites of other and known sources (com- 
pare Lacroix, Min. France et Colonies, 4, 466). Expressing the 
various alkalis and ammonia as K,O, and ferric oxide as A1,O,, 
he assigns the formula 

(Al,03,P,0;,7 H,O)7,(2K,0,P,0;,H,O)(K,0,P,0;,2 H,O),H,O 
to his minervite, and the formula 
(Al,03,P,05,7H,0),,(2K,0,P,0;,H,0) 
to that of Réunion and Misserghin, and the formula 
(Al,O;,P,0;,7H,O),,(2K,0,P,0;,H,O),2H,O 
to the palmerite and minervite of Mount Alburno. In all of these 
minerals the analyses indicate the existence of mono- and 
di-hydrogen phosphates in the complexes. These minerals in the 
form of powder, although containing 10% or more of alkali phos- 
phate, can be boiled with water without losing more than a trace 
of their alkali. The minervites are soluble in ammonium citrate, 
and should form excellent phosphatic manures. W. G. 


Monazites from Some New Localities. Sypney J. JoHNsTONE 
(J. Soc. Chem. Ind., 1914, 33, 55—59).—The method of aralysis used 
by the author has been tested over a period of five years. The 
principles of the method are as follows: 1—2 grams of the finely 
powdered monazite is taken into solution by digestion with con- 
centrated sulphuric acid; the silica in the residue is estimated by 
evaporation with hydrofluoric and sulphuric acids, and any residue 
remaining is examined separately for bases. In the filtrate the 
total rare earths are estimated by twice precipitating as oxalates 
and ignition to oxides; the solution remaining after collecting the 
precipitates is examined for further traces of rare earths. The 
filtrate from the oxalate precipitates is treated by Glaser’s method 
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(A., 1897, ii, 190, 349) for the estimation of iron, aluminium, 
calcium, and phosphoric acid. The thoria in the total rare earths 
is estimated by means of a slight modification of the thiosulphate 
method of Fresenius and Hintz (A., 1896, ii, 677). The total 
thiosulphate filtrates are evaporated to a small bulk, and the 
thiosulphate destroyed by nitric acid, after which the solution is 
evaporated to dryness, the residue dissolved in hydrochloric acid, 
and the remaining rare earth precipitated as oxalates. The 
collected and washed oxalates are ignited, transformed into 
chlorides, and the cerium and lanthanum earth precipitated as the 
double sulphates with potassium sulphate; the yttrium earths 
remaining in solution are precipitated with ammonia, the pre- 
cipitate redissolved in hydrochloric acid, and the earths precipitated . 
as oxalates and weighed as oxides. The ceria is separated from 
the lanthana, etc., by a slight modification of Mosander’s chlorine 
method (J. pr. Chem., 1843, 30, 276). 

Analyses are given of nineteen different monazites from Ceylon, 
Travancore, the Malay States, Nyassaland, Nigeria, and Brazil, as 
also of four monazites from the United States, Canada, -Australia, 
and 8S. Norway for comparison. The results obtained do not sup- 
port either Penfield’s (A., 1883, 162; 1889, 356) or Kress and 
Metzger’s theory (A., 1909, ii, 588) as to the constitution of 
monazite. a. BB. 


Meerschaum from Grant Co. in New Mexico. H. Micner 
(Kolloid. Zeitsch., 1914, 14, 146—149).—In a previous paper (A., 
1913, ii, 518) it was shown that meerschaum consists of an intimate 
mixture of a definite crystalline silicate and a gel. A sample of 
meerschaum from the Dorsey Mine in New Mexico has been ex- 
amined in a similar way, and found to contain the same com- 
ponents, although the proportion of the crystalline constituent is 
much larger than in the mineral from Asia Minor. The chemical 
and physical properties of the mineral indicate that the crystalline 
constituent is an a-sepiolite corresponding with the formula 
2MgO,3Si0,,4H,O, in which two of the molecules of water behave 
like the water in zeolites. H. M. D. 


Composition of the Syenite from the Plauenschen Grund, 
Dresden. Ricuarp Nacken (Centr. Min., 1914, 183—185).—New 
analyses of this well-known rock agree closely with those given by 
H. 8. Washington in 1906. L. J. 8. 


Physico-chemical Principles of Rock Metamorphism. JoHN 
Jounston and Paut Niger (J. Geology, Chicago, 1913, 21, 481—516, 
588—624); Paut Nieett and Jonn Jonnston (Jahrb. Min., 1914, 
Beil.-Bd., 3'7, 495—575).—The second paper is a translation of the 
first, with some modifications. In an attempt to apply the prin- 
ciples of physical chemistry to geological problems, the authors 
discuss at length the effects of temperature and pressure (both 
uniform pressure and variable stresses) on solid and on solid-fluid 


systems, the application of the phase rule to such aaa Py ie 
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A Meteoric Iron from Winburg, Orange Free State. W. A. 
Dovetas Rupee (Proc. Roy. Soc., 1914, A, 90, 19—25).—An account 
is given of the composition, internal structure, mechanical and 
magnetic properties of a meteorite, weighing nearly 50 kilograms, 
which was seen to fall in 1881. 

The observations show that the meteorite consists of a mass of 
ferrite crystals with veins of iron nickel alloy running through, 
and with flakes and crystals of the alloy disseminated through the 
mass. It contains 92°54% of iron, 90°67% of which is soluble in 
dilute sulphuric acid, 6°905% of nickel, and 0°555% of carbon and 
other substances. After digesting in 1N-sulphuric acid for three 
days, a residue was obtained which consisted of a mixture of iron 
nickel alloy and carbon. The alloy was separated by means of a 
magnet, and found to contain 29°57% of nickel. The mechanical 
strength of the meteorite is not so great as that of ordinary iron, 
although its elastic modulus is nearly as large before rupture occurs. 
The magnetic properties are practically identical with those of 
Swedish iron. H. M. D. 


Manganese in Some Springs in the Vosges Mountains. F. 
Japin and A. Astree (Compt. rend., 1914, 158, 903—995. Compare 
A., 1913, ii, 870).—The results of the examination of the waters 
from twenty-five springs in seven places in the Vosges Mountains 
for manganese are given. The mineral waters of this region do 


not all have the same manganese content, those of Luxeuil, rich 
in sodium and sulphates, and those of Bussang, rich in mixed 
carbonates, being the richest in manganese. The manganese con- 
tent varies with different springs in the same town, and appears to 
be related to the amount of iron present in the water. W. G. 


Analytical Chemistry. 


The Ives Replica Diffraction Grating in Spectroscopic 
Analysis. Gorpon J. Saxon (J. Biol. Chem., 1914, 1'7, 103—106).— 
This apparatus is recommended for the examination of absorption 
spectra; it is more sensitive than the ordinary spectroscope pro- 
vided the column of fluid is a long one. W. D. H 


Electrolytic Rectifier and its Application to Analysis by 
Electrolysis. R. Betasto (Ann. Chim. Applicata, 1914, 1, 114—121). 
—The author has devised a form of electrolytic rectifier, arranged 
conveniently for obtaining the small current densities used in 
electrolytic analysis. Some of the results obtained when this 
apparatus was employed for the estimation of metals are as follows: 
copper in nitric-sulphuric acid solution, 0°7186 instead of 0°7185 
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gram; tin in presence of oxalic and hydrochloric acids, 0°5104 
instead of 0°5108 gram; iron in ammonium oxalate solution, 0°1442 
instead of 0°1440 gram; copper and nickel in nitric acid solution: 
copper, 0°7465 instead of 0°7464 gram, and nickel, 0°1186 instead 
of 0°1184 gram; copper and zinc in sulphuric acid solution: copper, 
0°2765 instead of 0°2764 gram, and zinc, 0°2471 instead of 0°2468 
gram. T. H. P. 


The Estimation of Chlorine in Blood-serum. S. Gurman and 
¥, Scoiesincer (Biochem. Zeitsch., 1914, 60, 283—285).-—The authors 
show that the wet-ashing method of von Bogdany, in which the 
organic matter is destroyed by a mixture of fuming sulphuric acid, 
sulphuric acid, and copper and potassium sulphates, yields results 
which are too low, owing chiefly to the oxidation of hydrochloric 
acid to chlorine. To destroy the organic matter in serum, they 
heat 10 c.c. of the material with 0°5 gram of sodium carbonate, 


and moisten the charred mass from time to time with water. 
S. B. S. 


[Bromides. VII] Detection of Gases and Vapours Con- 
taining Bromine. I. Guarescur (Atti R. Accad. Sci. Torino, 1914, 
49, 401—414. Compare this vol., ii, 214).—When air containing 
traces of bromine (either in the free state or as vapour of a large 
number of bromine compounds) is passed over hot chromic acid, 
the presence of bromine can be detected by means of paper impreg- 


nated with the decolorised magenta solution already described. 
The reaction is very sensitive, and can be employed even when a 
large excess of chlorine or iodine is present. Volatile bromine 
compounds can be detected in such products as animal tissues and 
fluids in the same way, air being passed through the material or 
through a suspension of it in water. The method is therefore 
capable of application in cases of poisoning by anesthetics contain- 
ing bromine. R. V. S. 


Use of Telluric Acid in the Estimation of Bromine Asso- 
ciated with Chlorine in Haloid Salts. F. A. Goocu and H. IsaBette 
Cote (Amer J. Sci., 1914, [iv], 3'7, 257—262).—About 0°5 gram 
of the haloid mixture is introduced into a Voit distillation flask 
with 1 gram of telluric acid and water up to 40 c.c. Ten c.c. of 
dilute sulphuric acid (1:1) are added through the separating 
funnel, and the whole distilled in a: slow current of carbon dioxide. 
The bromine liberated is collected in a receiver (with trap) contain- 
ing 300 c.c. of a 1% solution of potassium iodide. When about 
18 c.c. have passed over, the flask is disconnected, and thé iodine 
set free by the bromine titrated with standard sodium thiosulphate. 

L. DE K. 


Sources of Error in Iodometry. A. Leciire (J. Pharm. Chim., 
1914, [vii], 9, 341—345)—There is a very considerable error in 
titrating solutions of iodine with sodium thiosulphate in the 
presence of alkaline substances such as sodium or potassium 
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hydrogen carbonates, borax, or disodium hydrogen phosphate, the 
error varying from 7 to 55%. It is reduced by adding the iodine 
solution to the thiosulphate. Temperature and the rate of titra- 
tion also have an effect on the result in the presence of these sub- 
stances. The satisfactory method of performing the titration is as 
follows. A known volume of the iodine solution is decolourised 
with excess of sodium thiosulphate, and its alkalinity determined 
by means of V/10-sulphuric acid, methyl-orange being the indi- 
cator. To a fresh portion of the iodine solution add the calculated 
quantity of N/10-sulphuric acid for neutralisation, and then 
titrate with the standard sodium thiosulphate. W. G. 


A Field Method for Estimating Dissolved Oxygen in Water. 
James Miter (J. Soc. Chem. Jnd., 1914, 33, 185—186).—Linossier’s 
method (A., 1891, 616), which is essentially a laboratory one, is 
modified as follows. To 50 c.c. of the water contained in a 100 c.c. 
Nessler cylinder are added 5 c.c. of alkaline tartrate solution (as 
used in making Fehling’s solution) and one drop of phenosafranine 
solution (1 in 2000 of water); then, from a 10 c.c. graduated 
pipette, a solution of ferrous sulphate (0°22 gram and 1 c.c. of 
concentrated sulphuric acid in 100 c.c.) is run in just below the 
surface of the liquid, stirring gently with the pipette until the 
colour is discharged, looking through the cylinder horizontally. 
The pipette reading gives the amount of oxygen in c.c. per litre. 
The ferrous sulphate should be standardised against water of 


known oxygen content. Nitrites have no effect on the method, 
but it cannot be used in the presence of cyanides. T. S. P. 


The Hstimation of Oxygen in Copper and Brass. T. West 
(J. Inst. Metals, 1913, 10, 371—384).—Oxygen in copper or ordinary 
brass may be estimated by ignition in carbon monoxide, but the 
method is not applicable to alloys cqntaining either tin or nickel, 
on account of the decomposition of carbon monoxide which is 


brought about. C. H. D. 


The Colorimetric Estimation of Small Quantities of 
Hydrogen Sulphide. Werner MeckLensure and Fexix Rosen- 
KRANZER (Zeitsch. anorg. Chem., 1914, 86, 143—153).—The formation 
of methylene-blue may be used as an accurate method for the 
colorimetric estimation of hydrogen sulphide in very dilute solu- 
tion. Using 15 mg. of dimethyl-pphenylenediamine sulphate and 
1°5 c.c. of a 2°7% solution of pure, crystallised ferric chloride, the 
coloration is proportional to the quantity of hydrogen sulphide 
when the absolute quantity of the latter ranges from 5 to 810 
micrograms, provided that the temperature and acid concentration 
are the same in each experiment. At high dilutions the colour 
cannot be directly compared with that of pure methylene-blue, but 
standard solutions of hydrogen sulphide or sodium hydrogen 
sulphide must be used, the concentration of which has been deter- 
mined iodometrically. The most suitable proportions are: for 
100—500 c.c. of hydrogen sulphide solution, 10 c.c. of concen- 


ANALYTICAL CHEMISTRY. ii. 381 


trated sulphuric acid, 25 mg. of the sulphate, and 2°5 c.c. of the 
ferric chloride solution. This suffices for hydrogen sulphide up to 
3 mg. For very dilute solutions, 10 c.c. of hydrochloric acid, 
10 mg. of sulphate, and 1 c.c. of ferric chloride solution may be 
used. Half an hour or more is required for the full development 
of the colour. C. H. D. 


Some Limitations of the Kjeldahl Method. H. D. Dakin 
and H. W. Dupuy (J. Biol. Chem., 1914, 17, 275—280).—Pyrrole 
and its derivatives present no difficulty provided heating is con- 
tinued for an hour after charring has disappeared. Most pyridine 
derivatives give only approximate results. In the case of 
piperidine and its derivatives, and quinoline and its derivatives, 
great care and prolonged heating are required. Pyrazole deriv- 
atives all gave unsatisfactory results. Piperazine, quinoxaline, 
acridine (with prolonged heating), most pyrrolidine, pyrimidine, 
and glyoxaline derivatives (including histidine and proline), and 


substances containing the hydantoin nucleus present no difficulties. 
’ W. D. A. 


Some Modifications of Kjeldahl’s Method for the Estimation 
of Nitrogen. Ros. Horrincer (Biochem. Zeitsch., 1914, 60, 
345—351).—-A modification is suggested in the method of dis- 
tilling off the ammonia formed. The diluted acid liquid is mixed 
with half its volume of absolute alcohol in an Erlenmeyer flask, 
the alkali is then added through a rubber valve, which serves later 
to prevent the suction backwards of the standard acid. The 
ammonia is then distilled off through an indented tube (designed 
to prevent the alkali from being mechanically carried over) dipping 
some way into the flask, at the upper end of which is a thermo- 
meter. As soon as the temperature is nearly that of the boiling 
point of water, the distillation may be regarded as complete. The 
apparatus is figured in the text. 8. B. S. 


A New Ammonia Distillation Apparatus. Cr. Grinme 
(Chem. Zeit., 1914, 38, 404).—A description of a bank of ammonia 
distillation apparatus for the Kjeldahl estimation of nitrogen. 
The apparatus is made completely of glass, no new principle being 
involved. T. 8. P. 


Detection of Nitric Acid in Fruit Juices. J. Tiimans and 
A. SpLirTGeRBER (Zeitsch. dffentl. Chem., 1914, 20, 90—91).—A 
criticism of a method described by Cohn (A., 1913, ii, 723); the 
test does not appear to be as sensitive as claimed, and any traces 
of nitric acid detected in fruit juices may have been derived from 
the sulphuric acid employed. W. P. S. 


Detection of Nitric Acid in Fruit Juices. Ros, Conn (Zeitsch. 
iffentl. Chem., 1914, 20, 82—93).—A reply to Tillmans and Splitt- 
gerber (preceding abstract); the sulphuric acid employed did not 
contain nitric acid. W. P. 8. 

27—2 
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Estimation of Phosphorus in Iron and Steel. Harcourt 
Puituips (Chem. News, 1914, 109, 170—171).—In the direct 
method for the estimation of phosphorus, if the tared filter 
paper containing the phosphomolybdate precipitate is heated 
too long in the oven, a greyish-blue stain develops on the paper. 
Accompanying the formation of the stain is a loss in weight, and 
for correct results the filter should not stay in the water-oven 
longer than fifteen to twenty minutes. 

The author proposes the following plan for dealing with the pre- 
cipitate; using a solution of sodium phosphate (50 c.c. contain 
0°00798 gram of phosphorus), the method of estimation is as 
follows. To 50 c.c. of the solution contained in a stoppered flask 
are added 30 c.c. of nitric acid (D 1°2), 10 cc. of ammonia solu- 
tion (1: 1), and then 30 c.c. of a nitro-molybdate solution prepared 
according to the formula of Brearley and Ibbotson. After 
vigorous shaking and warming to 40°, the contents of the flask are 
allowed to settle for an hour, after which the precipitate is 
collected, washed with 2% nitric acid to remove all salts, and then 
with cold water to remove all acid. The precipitate is then dis- 
solved from the filter paper with ammonia, the solution being run 
into a weighed dis] : the contents of the dish are evaporated to 
dryness on the water-bath, and the residue heated to constant 
weight. Knowing the strength of the sodium phosphate solution 
used, the factor necessary to convert the weight of the residue into 
percentage of phosphorus can be calculated. The factor found by 
the author was 0°0151, and using this factor the percentages of 
phosphorus in iron and steels could be estimated with satisfactory 
results, the tendency, however, being for the results to be high. 
In the presence of iron it is necessary to refilter the ammoniacal 
solution of the phosphomolybdate precipitate through the same 
filter paper. T. 8. P. 


[Analysis of Monazite.] Sypney J. Jonnstone (J. Soc. Chem. 
Ind., 1914, 33, 55—59).—See this vol., ii, 376. 


A Method of Estimating Traces of Arsenic of the Order of 
One-thousandth of a Milligram. L. Moreau and E. Viner 
(Compt. rend., 1914, 158, 869—871).—A description of a simple 
apparatus by means of which it is possible to estimate one- 
thousandth of a milligram of arsenic by comparing a ring deposit 
of silver from the reaction 

12AgNO, + 2AsH, + H,O =12HNO, + As,O, + 12Ag 
with standard rings. The apparatus consists essentially of two 
U-tubes, one of which (A) contains a solution of silver nitrate, and 
serves to purify the hydrogen used to wash out the last traces of 
hydrogen arsenide from the second tube. The second tube (B) 
contains 0°5 gram of pure zinc and a few drops of distilled water. 
One limb is connected to the U-tube (4), and also carries a 
dropping funnel. The second limb is connected to a glass tube 
(C), 0°5 cm. internal diameter, bent twice at right angles, contain- 
ing 0°5 c.c. of V/10-silver nitrate solution, and is kept suitably 
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inclined, the open end carrying a thread of glass to prevent the 
silver nitrate solution being blown out of the tube. A steady 
stream of pure hydrogen is maintained through the apparatus, and 
then into the second tube is run, by the dropping funnel, 0°5 c.c. 
of 20% sulphuric acid, followed by the solution containing the 
arsenic. A ring of silver slowly forms in the tube C at the front 
surface of the liquid, and when deposition is complete the liquid 
is drained off and the tube put to dry in the dark, the ring being 
compared the next day with standard rings, thus giving the per- 
centage of arsenic in the original liquid. The presence of antimony 
or sulphides is indicated by the difference in the appearance of the 
ring deposit. W.G 


Quantitative Estimation of Arsenic in Metals by Hypo- 
phosphorous Acid. L. Branpt (Chem. Zeit., 1914, 38, 461—463, 
474).—The process already described (this vol., ii, 68) is not inter- 
fered with by the presence of manganese, nickel, cobalt, zinc, 
chromium, tin, lead (traces), copper (traces), aluminium (traces). 
Silver is, of course, excluded, as it is already eliminated as chloride. 
Mercury, being readily reduced to mercurous chloride in the cold, 
may thus be got rid of. Bismuth is also reduced on boiling, but 
it redissolves when heated with strong hydrochloric acid. The 
sparingly soluble cadmium compound formed may also be redis- 
solved in this manner. Antimony does not form an obstacle ; 
the exact details will be published later. L. pe K. 


Standardising Arsenite Solutions. LE. Deiss (Chem. Zeit., 1914, 
38, 413—415)—The author calls attention to the fact that the 
ordinary standard iodine solution may contain potassium iodate 
either by the use of impure potassium iodide or by oxidation on 
keeping. It is therefore recommended to acidify the solution with 
hydrochloric acid before final standardisation. The best way, 
however, is to prepare an iodine.solution of definite strength by 
starting from pure potassium iodide, and adding to this, in the 
presence of hydrochloric acid, a definite volume of accurately 
standardised potassium permanganate. Excess of sodium hydrogen 
carbonate is now added, and then the arsenite solution to be 
tested, until all free iodine has disappeared. L. ve K. 


Estimation of Carbon Monoxide in Air [and Waste Gases]. 
Frank Sturpy Sinnatt and Barnett JosepH Cramer (Analyst. 1914, 
39, 153—-167)—A known volume of the gas is drawn through 
washing-bottles containing fuming sulphuric acid, aqueous potassium 
hydroxide, concentrated sulphuric acid, then through two long 
tubes containing solid potassium hydroxide so as to remove any 
carbon dioxide, unsaturated hydrocarbons, and moisture. 

The gas then passes through a long tube filled with alternate 
layers of iodine pentoxide and glass-wool, and heated at 140—160°. 
About 1 litre per hour should be passed. The iodine liberated is 
absorbed in a tube containing mercury, and the carbon dioxide 
formed is absorbed in aqueous barium hydroxide of known strength, 
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the excess of which is then titrated, without transferring the solu- 
tion, with WV /20-hydrochloric acid (Pettenkéfer’s process). 

A special mercurial vacuum apparatus is described and figured 
(also compare A., 1913, ii, 432). L. pE K. 


Estimation of Oarbon Monoxide by means of Yellow 
Mercuric Oxide. L. Moser and VU. Scumip (Zeitsch. anal. Chem., 
1914, 53, 217—-233).—The gaseous mixture is passed through a 
U-tube made of dark glass filled with 20 grams of precipitated 
mercuric oxide and heated at 100°, in such a manner that for 
100 c.c. of carbon monoxide the experiment occupies at least twenty 
minutes. This converts the carbon monoxide into carbon dioxide, 
which is absorbed in three receivers containing a known volume of 
N/4-barium hydroxide, the excess of which is titrated as usual 
with V/4-hydrochloric or oxalic acid. 

Owing to its method of preparation, the yellow mercuric oxide 
may contain traces of sodium hydroxide, and, therefore, it should 
be submitted for some time to the action of a current of carbon 
dioxide, and then again to a current of pure air. The presence 
of hydrogen, or methane, does not interfere; any pre-existing 
carbon dioxide can be readily removed by a wash-bottle containing 
barium hydroxide. L. pe K. 


Approximate Estimation of Free Carbon Dioxide in Mineral 
Waters. R. Fresentus and L. Grinnut (Zeitsch. anal. Chem., 1914, 
53, 265—274).—The process is based on the fact that on shaking, 
mineral waters part with most of their free carbon dioxide, which 
may then be measured. 

A considerable amount of the gas, however, remains in solution 
depending on temperature, etc. From the authors’ tables given in 
the original this amount may be readily ascertained. A convenient 
graduated shaking tube is described and figured. The sample 
should be collected at. the source. L. vE K. 


Detection of Soluble Silicates in Soaps and the Action of 
Sodium Chloride on Soluble Silicates. E. Isnarp (Ann. Chim. 
anal., 1914, 19, 98—100).—The soap is dissolved in water, acidified 
with hydrochloric acid, and the fatty acids are separated by filtra- 
tion. The filtrate is then rendered slightly ammoniacal, when a 
precipitate is obtained if silicates are present. The test may be 
rendered more sensitive by concentrating the filtrate before the 
ammonia is added. 

When a dilute potassium silicate solution is saturated with 
sodium chloride, the silica is separated in the form of a gelatinous 
precipitate. This reaction may be used for detecting silica in 
the presence of alumina. The solution containing the two sub- 
stances is rendered alkaline with sodium hydroxide, and then 
saturated with sodium chloride; the silica is precipitated whilst 
the alumina remains in solution. W. P. 8. 
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Convenient Standard End Point in the Titration of Alkali 
Carbonates with Hydrochloric Acid. Grecory Paut Baxter 
(J. Amer. Chem. Soc., 1914, 36, 656—657).—Kiister (A., 1897, ii, 74) 
has recommended the colour of a saturated aqueous solution of 
carbon dioxide containing methyl-orange as a standard end-point 
in the titration of alkali carbonates with hydrochloric acid. This 
standard end-point is not permanent, however, even in corked 
vessels, owing probably both to the escape of carbon dioxide and 
to the solubility of the alkaline constituents of the glass, and hence 
the solution must be renewed frequently. Solutions of 17°5 grams 
of sodium dihydrogen phosphate, NaH,PO,,2H,0, or of 15°3 grams 
of potassium dihydrogen phosphate, KH,PO,, in 100 grams of 
water give, with methyl-orange, the same colour as the saturated 
aqueous solution of carbon dioxide, and thus form a convenient 
standard end-point; they can be used in the titration of solutions 
from half- to tenth-normal. Both salts should be recrystallised 


before use, the potassium salt being the more easily purified. 
T. 8. P. 


Detection of Magnesium Sulphate in Saffron. A. NeEsTLER 
(Zeitsch. Nahr. Genusem., 1914, 2'7, 388—391).—When a drop of 
a mixture consisting of equal volumes of saturated magnesium 
sulphate solution and glycerol is mixed with a drop of chloral 
hydrate solution (5:2), crystals of magnesium sulphate are formed 
almost immediately; without the addition of the chloral hydrate, 
drops of the magnesium sulphate-glycerol mixture do not yield 
crystals even when exposed to the atmosphere for many hours. 
This reaction may be applied to the detection of magnesium 
sulphate in saffron by treating a portion of the sample with water 
and filtering the solution; the filtrate is concentrated at the ordin- 
ary temperature to a syrupy consistence, and a drop of this syrup 
is then mixed on a microscope-slide with a drop of chloral hydrate 
solution. Crystals form within three minutes if magnesium sul- 
phate is present. The crystalline mass may be washed with alcohol 
(to remove chloral hydrate, colouring matters, etc.), and the crystals 
further identified by the application of suitable microchemical 
tests. W. P. 8. 


The Estimation of Zinc in Coinage Bronze by Volatilisation. 
T. K. Ross (7. Soe. Chem. Ind,. 1914, 33, 170—172).—The method 
consists in heating the bronze in a carbon crucible, driving off the 
zine by volatilisation, and weighing the residue. The crucibles, 
each containing 1 gram of bronze, are placed close together inside 
a salamander crucible, and completely covered by powdered char- 
coal. The cover pot is then strongly heated for two hours in an 
ordinary gas injector furnace, the final temperature being 1375°. 
The use of check or proof assay pieces is necessary, since the loss 
varies considerably with the temperature, and some copper and tin 
also volatilise. 

The various sources of error are discussed. The errors may 
reach about 0°03%, or about the samé as may be expected in the 
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gravimetric or volumetric processes, but the saving of time is very 
considerable. T. S. P. 


A Very Delicate Test for Lead [in Water]. V. N. Ivanov 
(Chem. Zeit., 1914, 38, 450).—About 50 c.c. of the sample are wixed 
with an equal volume of a freshly prepared 2% solution of sodium 
hydrogen sulphite (neutral to methyl-orange). In the presence of 
lead a white turbidity is formed ; if this does not occur until after 
a few minutes, the lead may be taken as something like 1 part per 
million. Copper, silver, nickel, iron, aluminium, magnesium, and 
calcium do not interfere. Barium and stannous tin should be 


absent. Normal sodium sulphite gives the reaction with all these 
metals. L. pe K. 


Estimation of Small Quantities of Lead. I. M. Srecrriep 
and W. Pozzi (Biochem. Zeitsch., 1914. 61, 149—156).—The method 
is a colorimetric one, based on the depth of colour produced by 
hydrogen sulphide. The liquid under examination is introduced 
into a 120 c.c. flask, and diluted if necessary to the 100 c.c. mark; 
9 c.c. of W/100-hydrochloric acid are then introduced (this prevents 
precipitation of iron), and 1 c.c. of a 1% solution of the purest 
gum arabic, which maintains the sulphide in colloidal form. The 
mixture is then diluted to the 120 cc. mark with saturated 
hydrogen sulphide solution. For comparison a lead nitrate solution 
containing 0°1599 gram of lead nitrate is employed ; 1 c.c. of such a 
solution contains 0°0001 gram of lead. Enough of this is intro- 
duced into a second 120 c.c. flask to give a colour near that of 
the test solution, and this is diluted with water, and the hydro- 
chlorie acid, gum arabic, and hydrogen sulphide solutions added in 
the same way as with the test solution. The final comparison of 
the two solutions is then made in a Duboscq colorimeter, with a 
special method of illumination described by the authors. It is 
incidentally mentioned that nitric acid produces a quantity of in- 
soluble lead compound, and lead estimations give too low a result 


when this acid is used for destruction of the organic matter. 
S. B.S. 


Lux’s Method for the Estimation of Lead Peroxide. A. 
Iprens (Zeitsch. anal. Chim., 1914, 53, 261—265).—Lux’s process 
consists in treating the lead peroxide with dilute nitric acid and 
a known amount of oxalic acid, and titrating the excess of the 
latter with permanganate. The results are, however, somewhat 
irregular. 

The author has improved the process by neutralising the solution 
before titration with sodium hydroxide, and then re-acidifying 
with sulphuric acid. L. ve K. 


Commercial Copper Sulphate. Estimation of Copper. F. 
Macs and P. Leperte (Landw. Versuchs-Stat., 1914, 84, 129—143). 
—The following method for estimating copper in copper sulphate 
is recommended. The salt (10 grams) is dissolved in about 200 c.c. 
of hot water, made slightly ammoniacal, treated with about 5 c.c. 
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of 2% hydrogen peroxide, boiled for two minutes, and filtered from 
the ferric hydroxide. The precipitate is then dissolved in hydro- 
chloric acid, precipitated with ammonia, and the filtrate added to 
the first filtrate, which is made slightly acid, with hydrogen chloride, 
and diluted to 1000 c.c. A portion of this (25 c.c.) is boiled with 
10—20 c.c. of hydrochloric acid (D 1°125) for one minute, and the 
flask at once closed with a double-bored cork provided with two 
tubes, one of which is connected with a carbon dioxide generator. 
The contents of the flask are then quickly cooled under a tap. The 
cork is removed, and 5 c.c. of 10% potassium thiocyanate and 
two drops of N/10-ferric chloride are added. Carbon dioxide is 
passed through, and the solution is titrated with a solution of 
titanium trichloride until the reddish-brown colour changes to 
white. The strength of the titanium trichloride solution is best 
estimated by means of a solution of copper sulphate in which the 
copper has been estimated electrolytically. 

It is considered desirable to examine samples of commercial 
copper sulphate, at any rate qualitatively, even when in the form 
of large crystals of the right colour. Ground samples have occurred 
which contained very large amounts of iron sulphate. 


N. H. J. M. 


Electrolytic Analysis of Delta Metal. R. Bexasio and M. 
Marcuionnescut (Ann. Chim. Applicata, 1914, 1, 127—133).—The 
ordinary methods for analysing brasses and bronzes are inapplicable 
in the case of delta metal, which contains, besides copper and zinc, 
0'5—3% of manganese, 0°4—-1°2% of iron, 0°02—-2°5% of aluminium, 
0°02—0°5% of lead, and 0—3% of tin. 

The presence of manganese renders impossible the simultaneous 
deposition, from nitric acid solution, of the copper at the cathode 
and of the lead as peroxide at the anode, as the manganese is also 
deposited in small proportion at the anode as peroxide. This 
difficulty is met by Foerster’s method (A., 1906, ii, 805; 1907, ii, 
54), in which the copper is deposited from sulphuric acid solution 
and the lead is estimated as sulphate. 

No exact method exists for the electrolytic separation of zinc 
from iron. Jerre (Chem. Zeit., 1905, 29, 803) proposed the estima- 
tion of the zinc in sodium hydroxide solution in presence of ferric 
hydroxide, but under these conditions the whole of the zine cannot 
be removed from the iron precipitate, and at the same time small 
quantities of the precipitate are held mechanically on the electrode, 
the deposited zinc having a brown appearance. Vortmann (A., 
1894, ii, 34; see also A., 1895, ii, 89) separates iron from zinc in 
presence of potassium cyanide, the iron being thereby converted 
into potassium ferrocyanide, from which it is not deposited by the 
current, but, with this method, which was used by Hollard and 
Bertiaux (A., 1903, ii, 513), the iron tends to become precipitated 
as hydroxide, and to carry down with it some of the zinc, whilst 
the deposited zinc contains a little iron; this difficulty is intensi- 
fied if manganese and aluminium are also present. 

By means of a modification of the ordinary treatment with 
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sodium hydroxide, the author has succeeded in effecting a satis- 
factory separation of iron from manganese (compare Ann. Lab. 
Gabelle, 8), and a method has been devised which yields excellent 
results when applied to delta metal. The estimations of the 
various constituents are described in detail. A control analysis 
of a mixture of copper, zinc, ferrous ammonium, and manganous 
ammonium sulphates with ammonium-alum and lead nitrate gave 
the following weights in grams, the actual quantities present being 
given in brackets: copper, 0°5987 (0°5985); zinc, 0°3406 (0°3411) ; 
iron, 0°0194 (0°0197); manganese, 0°0352 (0°0355); aluminium, 
00151 (0°0151); lead, 0°0172 (0°0177). Analysis of a commercial 
ingot of delta metal gave: copper, 54°04%; zinc, 40°50%; man- 
ganese, 2°72%; iron, 0°86%; aluminium, 0°85%; and lead, 0°81%. 
=. H. P. 


A New Reaction of Copper, Cobalt, and Nickel. G. 
Matatesta and E. D1 Nota (Boll. Chim. farm., 1913, 52, 855—860. 
Compare this vol., ii, 220).—In this paper further details are 
given regarding the influence of electrolytes on Uhlenhuth’s reac- 
tion. In the case of copper the addition of electrolytes which do 
not give rise to secondary reactions (such as alkali salts) does not 
affect the coloration, but the presence of acids, ammonium salts, 
aluminium salts, and, to a less degree, magnesium and calcium 
salts does interfere with the reaction. R. V. 8. 


Analysis of Commercial Aluminium and its Light Alloys. 
R. Betasto (Ann. Chim. Applicata, 1914, 1, 101—110).—Tn commercial 
samples of aluminium and in the light alloys of this metal the 
preponderating proportion of the latter renders the estimation of 
the separate constituents difficult. In order to overcome this diffi- 
culty, the author subjects the metal or alloy to preliminary treat- 
ment with sodium sulphide in presence of sodium tartrate. In this 
way the copper, lead, iron, nickel, cobalt, zinc, and manganese are 
precipitated, whilst the aluminium passes into solution accom- 
panied only by the tin, which can be readily estimated electro- 
lytically even in presence of a very large excess of aluminium. The 
above method of separation possesses, however, the inconvenience 
that it cannot be applied in presence of nickel, since nickel sulphide 
dissolves partly in alkali sulphide solution. Hence, when nickel is 
present, it is eliminated and estimated by means of diacetyldioxime 
prior to the freatment with alkali sulphide. 

Details are given for estimating in these alloys: (1) the heavy 
metals, and (2) the aluminium, magnesium, silicon, carbon and 
sodium. Test experiments show that the procedure employed leads 
to excellent results. ee 


The Precivitation of Aluminium in the Presence of 
Fluorides. (Mlle.) H. Cavatenac (Compt. rend. 1914, 158, 
948—950).—The precipitation of aluminium by ammonium hydr- 
oxide is incomplete either in the cold or at the boiling point in 
the presence of small quantities of hydrofluoric acid, the precipita- 
tion being more complete in the cold than in the hot. The precipi- 
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tate obtained yields hydrogen fluoride on warming with 
sulphuric acid. W. G. 


Volumetric Estimation of Nickelin Argentans, Nickeliferous 
Bronzes and Brasses, and Nickel-steels. R. BELasio and M. 
MarcHIONNESCHI (Ann. Chim. Applicata, 1914, 1, 133—138) —This 
method, which is not affected by the presence of zinc or of small 
proportions of iron, manganese, aluminium, lead, etc., makes use 
of a solution prepared by dissolving 1582 gram of pure dimethy]l- 
glyoxime (compare Brunck, A., 1907, ii, 582, 989) in 1500 c.c. of 
95% alcohol and making up to 2 litres with water. The solution is 
standardised in the manner described below. 

In estimating the nickel in one of the above alloys, a certain 
quantity of the solution of the metal is rendered alkaline with 
ammonia and diluted so that the resultant liquid contains about 
0°05% of nickel. A number of equal volumes of the solution are 
pipetted into small beakers. Into one of these the dimethyl- 
glyoxime solution is run from a burette as long as the precipitate 
increases visibly in amount. A drop of the liquid is then placed 
on a doubled filter paper, and the wet spot on the lower layer 
tested for the presence of nickel by means of the dimethylglyoxime 
solution. If nickel is not detected in this way, a little of the 
liquid is filtered into a test-tube, and if this gives no more than a 
faint red coloration with the reagent, the remaining volumes of 
the liquid are treated. Assuming 9°2 c.c. of the dimethylglyoxime 
solution to have been used in the preliminary test, 9°2, 9°4, 9°6, 
9°8, and 10°0 c.c. are added to the other flasks. After five to ten 
minutes the different liquids are filtered into two series of test- 
tubes, and to each of those of one series a little 1% alcoholic 
dimethylglyoxime solution is added, and to each of those of the 
other, a few drops of dilute nickel sulphate solution. After about 
fifteen minutes it can be seen which of the tubes corresponds with 
exact precipitation of the nickel. 

Test estimations with nickel sulphate in presence of salts of zinc, 
or of iron, aluminium, and manganese show that the method gives 
exact results, and estimations of nickel in argentan, nickeliferous 
bronze or brass, and similar alloys give results in good agreement 
with those obtained slethocketbadlly. T. H. P. 


Apparatus for the Combustion of Highly Volatile Liquids. 
E. Sernaciotto (Ann. Chim. Applicata, 1914, 1, 195—198).—A small 
test-tube holding about 3 c.c. is fitted with an inlet-tube reaching 
nearly to the bottom of the test-tube, so that air or oxygen can 
be passed through the liquid, the vapour of which is thus carried 
through an outlet-tube into the combustion tube. The inlet- and 
outlet-tubes are each provided with a three-way tap, the two taps 
being connected by a side-tube, passage of oxygen through the 
latter driving the vapour from the taps and outlet-tube into the 


combustion apparatus. The connexions are accurately ground, 
and are kept tight by means of fused-on glass lugs pulled together 
by atéel springs. The test-tube is graduated with arbitrary divi- 
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sions, so that a suitable quantity of liquid may be burnt, the exact 
amount taken being determined by weighing the apparatus before 
and after the combustion. The apparatus serves well for the com- 
bustion of a small quantity of a hygroscopic liquid, the latter being 
placed in the test-tube together with the drying agent. Test experi- 
merts with acetone and ether yielded excellent results. T. H. P. 


Colour Reactions of Organic Compounds with Trichloro- 
acetic Acid. K. V. Cnaritscukov (J. Russ. Phys. Chem. Soc., 1914, 
46, 76—78).—A number of organic compounds and different 
naphtha distillates have been tested to ascertain which of them 
give a colour reaction with trichloroacetic acid, which has been 
proposed as a reagent for detecting the presence of cholesterol. 
It is found that, with the exception of benzene hydrocarbons and 
of unsaturated aliphatic hydrocarbons of low boiling point, almost 
all the compounds giving colorations with tetranitromethane 
(compare Ostromisslenski, A., 1912, i, 1) react with trichloroacetic 
acid. Neither reaction is shown by unsaturated, dibasic, aliphatic 
acids or by cyclic compounds with a double linking in the nucleus 
(terpenes and menthene), and both are given or both fail with 
the various naphtha products. Trichloroacetic acid gives a yellow 
coloration with triphenylmethane, and a reaction is also obtained 
with mesitylene, but this may depend on the presence of impurities. 

Althovgh no final conclusion can yet be drawn, it would appear 
that trichloroacetic acid constitutes, equally with tetranitromethane, 
a reagent for cyclic double linkings. =. a> &- 


The Heat Test of Explosives. A. C. Ecerton (./. Soc. Chem. 
Ind., 1914, 38, 112—116).—The results of further experiments on 
the author’s heat test for explosives (A., 1913, ii, 534) are 
described, and the criticisms of Smart and Robertson (A., 1913, ii, 
1080) replied to. z. 8. P. 


Source of Error in Estimating Sugar by Clerget’s Method. 
Vi. Srankk (Zeitsch. Zuckerind. Bihm., 1914, 38, 289—298).—It is 
shown that whilst the Herzfeld constant 132°66 for W/2-solutions 
and 20° holds good when the inverted solution is polarised within 
three to five minutes, it is too low if the polarisation is delayed 
(as, for instance, when the solution has to be decolorised) to from 
fifteen to thirty minutes. The constant should then be 132°95 
(or 133-00). N. H. J. M. 


A Micro-analytical Method for the Estimation of Sugar in 
the Blood. Oscar Kraus (Biochem. Zeitsch., 1914, 60, 344).—The 
author calls attention to the fact that he has already published 
a method for estimation of sugar in blood (Wiener Med. Woch., 
1913, Nos. 18, 26, 47), which is very similar to that recently 
described by Michaelis (this vol., ii, 223). 8. B. 8. 


A Rapid Clinical Test for Hyperglycemia. S. Gittow and 
B. Horowitz (Biochem. Bull., 1914, 3, 272—-274).—The Molisch test 
is recommended for the detection of sugar in blood; the colour 
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differences between normal and hyperglycemic bloods is very 
marked and readily detected. W. D. H. 


Colorimetric Estimation of Sugar in Urine. FE. Riscier 
(Zeitsch. anal. Chem., 1914, 53, 245—249).—Tke process is, briefly, 
as follows: 1 c.c. of the urine (suitably diluted) is added to 10 c.c. 
of the author’s copper solution and heated to boiling. After 
centrifugating the liquid, the solution is poured off from the 
cuprous oxide deposit, and the excess of copper determined colori- 
metrically, preferably in an Autenrieth-K6nigsberger apparatus. 
Albumin, if present, should be removed by means of B-naphthalene- 
sulphonic acid (see this vol., ii, 395) before applying the test. 

The reagent, which is also a very convenient one for qualitative 
purposes and keeps for an indefinite period, is made by dissolving 
10 grams of pure copper sulphate in 50 c.c. of water, adding 
10 c.c. of pure glycerol and diluting with 3% sodium hydroxide 
solution to a litre. Its exact reducing power is found experi- 
mentally by means of a 1% solution of dextrose. L. DE K. 


Difference between Acid-content and Degree of Acidity of 
Wine. OC. von per Heipe and M. I. Baraaiota (Zeitsch. anal. Chem., 
1914, 53, 249—260).—A lengthy article with tables and curves, 
and containing the results of both chemical and physico-chemical 
analyses of wines. 

From two cases occurring in actual practice it is shown that the 


degree of acidity (hydrogen-ion concentration) is not necessarily 
proportional to the -acid-content. L. ve K. 


Estimation of Tartaric Acid in Wine by a Physico-chemical 
Volumetric Method. Marce.t Dusoux (Ann. Chim. anal., 1914, 19, 
89—97. Compare A., 1913, ii, 888).—The principles of the method 
described previously by the author and Dutoit (loc. cit.) may be 
applied to the estimation of tartaric acid alone in wine. Having 
ascertained the total acidity and the quantity of sulphate present 
in the wine, the tartaric acid is estimated as follows: When the 
total acidity is equivalent to less than 90 c.c. of WV/1-solution per 
litre of wine, 15 c.c. of the sample are treated successively with a 
quantity of barium hydroxide solution exactly sufficient to precipi- 
tate the sulphates, 0°15 c.c. of V/1-uranium nitrate solution, 5 c.c. 
of glacial acetic acid, 1 c.c. of N/1-sodium hydroxide solution, and 
80 c.c. of 95% alcohol, and the solution is titrated with barium 
acetate solution as described. In the case of wines where the tota! 
acidity corresponds with from 90 to 115 c.c. of WV/1-solution per 
litre, 30 c.c. of the wine are treated with the requisite amount of 
barium hydroxide, 0°3 c.c. of W/1l-uranium acetate solution, 8 c.c. 
of glacial acetic acid, 1 cc. of V/1-sodium hydroxide solution, 
0°5 c.c. of W/1-tartaric acid solution (this is added to facilitate 
the precipitation of the barium tartrate, and the quantity is 
deducted from the tartaric acid found), and 70 c.c. of 90% alcohol 
and the mixture is titrated with NV /4-barium hydroxide solution. 
The same procedure is followed with wines in which the total 
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acidity is equivalent to 115—140 c.c., and more than 140 c.c., 
respectively, of V/1-solution, except that in the first case 60 c.c. 
of 95% alcohol are added and in the second 50 c.c. Citric acid, 
when present, is estimated with the tartaric acid. W. P. 8. 


Detection of Picric Acid in Urine, E. Isnarp (Ann. Chim. anal., 
1914, 19, 100—101).—Five c.c. of the urine to be tested are heated 
to boiling in a test-tube with 5 c.c. of saturated sodium hydroxide 
solution ; 1 c.c. of ammonium sulphide solution is then allowed to 
flow on to the surface of the mixture. If picric acid is present, a 
red zone appears at the junction of the two liquids. The test is 
rendered more sensitive if the urine is shaken with ether, the 
ethereal solution separated and evaporated, and the residue thus 
obtained treated as described. W. PB. & 


Determination of the Freezing Point of Milk. L. Tu. Reicuer 
(Chem. Weekblad, 1914, 11, 323—324).—A description of a form of 
Beckmann depressimeter employed by the Municipal Public Health 
Department, Amsterdam, for estimating the percentage of added 
water in milk by determining the freezing point. A. J. W. 


Estimation of Fat in Small Quantities of Blood. W. R. 
Buoor (J. Biol. Chem., 1914, 1'7, 377 —384; Proc. Amer. Soc. Biol. Chem., 
1913, xxxvii—xxxviiil)—Two c.c. of blood are withdrawn and 
stirred with 30—40 volumes of a mixture of alcohol and ether, and 
boiled on the water-bath, which dissolves the fat and coagulates 
the protein. An aliquot portion of the filtrate from this is 
saponified with sodium ethoxide; a few c.c. of the alcohol-ether 
mixture are added, and stirred into 100 c.c. of water. This is 
acidified with 10% hydrochloric acid, and compared with a standard 
fat solution by a nephelometer. After feeding with fat, after 
starvation, and during ether-anesthesia, the fat of the blood 
increases. W. D. H. 


Estimation of Total Fats of Undried Feces and other 
Moist Masses. Gorpon J. Saxon (J. Biol. Chem., 1914, 17, 
99—102).—The method described is a combination of Folin and 
Wentworth’s method for fat estimation in dried feces, and that 
of Meig’s for fat estimation in milk. W. D. H. 


Action of Diazo-derivatives on Vegetable Oils. P. Sistey 
and Frense (Bull. Suc. chim., 1914, [iv], 15, 295—298 ; Ann. Falsif., 
1914, 7, 130—132).—The authors have studied the colour reaction 
given by certain oils with diazonium salts, which Kreis discovered 
in the case of sesame oils and diazotised naphthionic acid (A., 1904, 
ii, 75). Whereas benzene- and naphthalene-diazonium salts do not 
give interesting results, it is found that a solution made by diazo- 
tising p-nitroaniline is a useful reagent. Ten c.c. of the oil are 
mixed with 5 c.c. of 20% sodium acetate and a few drops of the 
reagent, when a coloration varying from brownish-red to currant- 
red develops in a short time, with a number of oils. Olive oil 
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gives only an orange-yellow colour, that is, a negative result, and 
the test may serve to detect foreign oils in a sample. 

The authors hope to be able to isolate the substance which enters 
into condensation. It is probably phenolic in character. 


J. C. W. 


Estimation of Colophony in Varnishes, Oils, and Soaps. 
H. Wotrr and E. Scuoize (Chem. Zeit., 1914, 38, 369—370, 
382—383).—The method recommended by the authors depends on 
the esterification of the fatty acids present by treatment with 
alcohol and sulphuric acid, and the subsequent separation and 
titration of the resin acids. From 2 to 5 grams of the mixture 
of fatty and resin acids separated from the sample are boiled for 
two minutes with 10 to 20 c.c. of methyl alcohol and 5 to 10 c.c. 
of a mixture of 1 part of sulphuric acid with 4 parts of methyl 
alcohol. The solution is then mixed with ten times its volume of 
10% sodium chloride solution, extracted with ether, and the ethereal 
solution is titrated with N/2-alcoholic potassium hydroxide solu- 
tion. In calculating the quantity of resin from the result of the 
titration, it must be assumed that the resin acids have a mean 
molecular weight of 160, and that 1°5% of the fatty acids present 
remain unesterified. More accurate results are obtained by repeat- 
ing the esterification process. Five grams of the mixed fatty and 
resin acids are esterified as described (ethyl alcohol may be used 
in this case in place of methyl alcohol), and the ethereal extract 
is titrated. The neutral solution is shaken with water, the aqueous 
solution obtained is acidified, sodium chloride is added, and the 
fatty and resin acids are extracted with ether. The residue 
obtained on evaporating the ether is again esterified with alcohol 
and sulphuric acid, but this time the action is allowed to proceed 
at the ordinary temperature for two hours.; the resin acids are then 
extracted with ether and titrated. A correction for unesterified 
fatty acids is unnecessary, but in this estimation, as in the former, 
the amount of resin acids found is multiplied by 1°07 when it is 
desired to obtain the amount of colophony present, since the latter 
contains on the average about 6°5% of unsaponifiable substances. 
Oxidised fatty acids do not esterify readily, and, when the double- 
esterification process is not utilised, it is advisable to estimate the 
amount of these acids separately; from 7 to 18% of the oxidised 
fatty acids may remain unesterified by a single treatment with 
alcohol and sulphuric acid. W. P. S. 


Use of Carbon Tetrachloride for the Extraction and Estima- 
tion of the Active Principles in Drugs and Medicinal Plants. 
Giutio Gort (Boll. Chim. farm., 1913, 52, 891—895).—Theobromine 
is insoluble in carbon tetrachloride. The solubilities of a number 
of other alkaloids in carbon tetrachloride have been measured by 
the author. From examples given it appears that carbon tetra- 
chloride can be advantageously used instead of chloroform in the 
estimation of caffeine in’ kola nuts or green coffee, whilst caffeine 
and theobromine can be separately estimated in mixtures of the two 
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(such as extracts of kola nut) by taking advantage of the fact 
that theobromine is insoluble in carbon tetrachloride. R. V. 8. 


The Ninhydrin Reaction. Paut E. Howe (Biochem. Bull., 1914, 
8, 269—271).—The triketohydrindene hydrate (ninhydrin) test is 
very satisfactory for compounds with free amino- and carboxyl 
groups attached to aliphatic radicles—amino-acids, peptone, protein, 
etc. The typical blue colour may result under other conditions 
than in the presence of amino-acids and related substances. But 
when the reagent is used in a neutral solution, distilled water, 
with a negative or very low salt content, a positive test results 
only in the presence of amino-acids. W. D. H. 


The Detection of Monoamino-acids. R. Eneetanp (Zeitsch. 
Biol., 1914, 63, 470—476).—The hydrolysis products are exhaustively 
methylated by means of methyl sulphate, and thereby converted 
into the betaine derivatives. These can be separated and quanti- 
tatively estimated by means of their mercuric, gold, and platinum 
chloride derivatives. Examples are given by the isolation of the 
proline derivative from spongin, isolated in the form of its platini- 
chloride, and of the betaine of glycine from ergot of rye, isolated 
as its mercurichloride. It is, incidentally, shown to be partly 
precipitable by phosphotungstic acid. 8. B. 8. 


Displacement Curves of Some Organic Bases: Application 
to the Estimation of Certain Alkaloids. R. Gousau (Bull. Acad. 
roy. Belg., 1914, 63—-90).—The author has studied the variations in 
electrical conductivity occurring on continued addition of 
N-sodium hydroxide solution to a solution of an organic base 
containing excess of acid. The curves obtained exhibit, in general, 
two points of inflection, one separating the curve of neutralisation 
of the excess of acid from that of displacement of the base by the 
sodium hydroxide, and the other this from the curve showing the 
increase of conductivity due to the growing excess of sodium 
hydroxide. In some cases these curves serve well for the estima- 
tion of alkaloids, the measurements being made in aqueous alcoholic 
solutions. 

Thus, cocaine can be estimated in a capsule containing as little 
as 0°01 gram of this base. With homoatropine, 0°09951 gram was 
obtained instead of 0°1 gram. Atropine may also be accurately 
estimated in this way; with pharmaceutical preparations of bella- 
donna, it is first necessary to remove foreign substances, such as 
resins, chlorophyll, etc., by extraction with ether or chloroform, 
as described in the Belgian Pharmacopeia. Coniine gives good, but 
nicotine unsatisfactory, results. With pharmaceutical preparations 
of aconitine, preliminary removal of the resins by means of ether 
is necessary. Pilocarpine, morphine, and codeine also give satis- 
factory results, and the same is the case with strychnine and 
brucine, if the fat contained in pharmaceutical preparations is 
previously extracted by means of ether. The displacement curves 
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do not admit of the estimation of the cinchona alkaloids, but the 
total proportion of acid in salts of these alkaloids can be deter- 
mined. T. H. P. 


Conversion of Creatine into Creatinine. Francis G. BeNnepict 
(J. Biol. Chem., 1914, 17, 363)—The method of employing a high 
temperature for converting creatine into creatinine was published as 
by the author in conjunction with V. C. Myers (Amer. J. Physiol., 
1907, 18, 1907); this was an inadvertence; the method is that of 
Myers only. W. D«. H. 


Colorimetric Estimation of Albumin. E. Ruigcier (Zeitsch. 
anal. Chem., 1914, 53, 242—245).—The process is based on the fact 
that an alkaline solution of albumin dissolves copper hydroxide, 
and that the intensity of the violet colour is proportional to the 
amount of the albumin present. Hence by means of a standard 
solution and an Autenrieth-K6nigsberger colorimeter, a determina- 
tion may be rapidly made. This comparison liquid is prepared by 
dissolving 0°5 gram of dry egg-albumin in 80 c.c. of 3% sodium 
hydroxide solution, adding 2 c.c. of 20% copper sulphate solution, 
and then soda solution up to 100 c.c. After settling, the solution is 
filtered, and is then ready for use. 

In order to apply the process to urine, 10 c.c. of the sample are 
placed in a graduated tube and mixed with 5 c.c. of 5% B-naphtha- 
lenesulphonic acid, and submitted to centrifugal force for three to 
four minutes. The liquid is poured off. and the deposit dissolved 
in 9°8 c.c. of the soda solution, and the copper solution is then 
added up to the 10 c.c. mark. After vigorous shaking and again 
centrifugating for one minute, 2 c.c. of the liquid are examined 
in the colorimeter. L. pe K. 


Estimation of the Proteins of Wheat. G. Siivestri (Ann 
Chim. Applicata, 1914, 1, 214—222).—In consequence of the discordant 
values which have been assigned to the specific rotation of gliadin, 
the author has extracted this from flours of different characters by 
means of 70% alcohol, and determined the rotation of a solution 
containing 5°79 grams per 100 c.c. of 70% alcohol, the result being 
[a],, —70°29°. 

Estimations were made, with flours from various hard and soft 
wheats of different origins, of the total nitrogen, that soluble in 
potassium sulphate solution, that soluble in 70% alcohol, and that 
extracted by 70% alcohol from the residue remaining after treat- 
ment with potassium sulphate solutién. Numbers were thus 
obtained for the proportions of total protein, gliadin, glutenin, 
and proteins soluble in salt solutions. The results show that 
estimation of the proteins of these three different classes does not 
alone permit of differentiation between hard and soft wheats. 


T. H. P. 


A New Method of Estimating Tryptophan in Proteins. 
AnniE Homer (Proc. physiol. Soc., 1914; J. Physiol., 48, iv—v).— 
The method is based on the fact that when baryta acts on 
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protein, the tryptophan liberated ome hydrolysis is not 
destroyed. Excess of baryta is removed with sulphuric acid; the 


tryptophan is precipitated as usual with mercuric sulphate, and 
washed free from tyrosine. The mercury sulphate compound is 
decomposed with hydrogen sulphide; the filtrate is freed from 
hydrogen sulphide and sulphuric acid, and the tryptophan content 
is estimated against both nascent and molecular bromine which 
have been standardised against a known solution of pure trypto- 
phan. W. Dz. H. 


A Simple Method for the Determination of Colloids in 
Effluents and the Application of the Liquid Interferometer 
in the Examination of Waters Generally. K. Marc and 
K. Sack (K:l/. Chem. Beihefte, 1914, 5, 375—410. Compare A., 1912, 
ii, 1150; 1913, ii, 113; this vol., ii, 35)—The method described in 
a previous paper has been applied in the examination of a large 
number of waters. As a result of further experience, the author 
recommends the use of specially prepared barium sulphate instead 
of barium carbonate for the adsorption of the colloids. In this 
way, changes in the refractivity due to the reaction of barium 
carbonate with dissolved calcium sulphate are avoided. By com- 
bining the refractometric determination which affords a measure 
of the total colloids, with an estimation of the oxygen absorption 
before and after treatment with barium sulphate, it has been found 
possible to differentiate between the inorganic and organic colloids. 

The recorded observations also show the existence of a close 
connexion between the original refractivity of the water and the 
total solid residue which is obtained on evaporation. For waters 
of a similar type the ratio of the refractivity to the total solids 
is practically constant, but varies considerably for waters of 
different kinds. Neither the refractivity nor the total solid 
residue is of much significance when waters of different types are 
compared, but the ratio of these quantities would seem to afford 
a means of distinguishing between these with comparative ease. 

H. M. D. 


Critical Observations with Reference to the Measurement 
of the Adsorption Capacity of tbe Soil. Taprusz Oryne 
(Kolloid. Zeitsch.. 1914, 14, 105—108).—A criticism of the colori- 
metric method for determining the adsorption capacity of soils, 
with special reference to Gérski’s measurements (Zeitsch. landw. 
Versuchswesen, Oesterreich, 1912, 15, 1201), in which crystal-violet 
was used. Since the colour of a colloidal dye is to some extent 
dependent on the degree of dispersity, and since changes in this 
may be brought about under the coagulating influence of the electro- 
lytes present in the soil, the author considers that trustworthy 
results cannot, in general, be obtained by this method. H. M. D. 
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The Refractive Index of Mixtures of Gases. 8. VALENTINER 
(Ber. Deut. physikal. Ges., 1914, 16, 363—366).—By application of 
the method proposed by Richarz and Neumann (Marburg 
Universitats programm, 1909) for the detection of systematic errors 
in experimental observations, it is found that the conclusions drawn 
in a previous paper (Valentiner and Zimmer, this vol., ii, 81) are 

.M. D 


completely justified. 


Indices of Refraction of Binary Mixtures of Isofluidic 

Compounds. (Muz.) O. M. Moreuteva (J. Russ. Phys. Chem. Soc., 
1914, 46, 235—246).—The author has measured the indices of 
refraction at 20° for the C, D, F, and @ lines of the following 
binary mixtures of non-associated, non-dissociated, isofluidic liquids, 
with which there is no tendency to chemical interaction: chloro- 
and bromo-benzenes; ethyl isovalerate and isobutyl acetate; propyl 
acetate and ethyl propionate; ethyl butyrate and isobutyrate ; 
m- and o-xylenes; p- and m-xylenes; o- and pxylenes; ethylbenzene 
and o-xylene; ethylbenzene and m-xylene; ethylbenzene and 
p-xylene. Comparison of the experimental values with those calcu- 
lated on the assumption that the index of refraction is an additive 
property shows that only with the various mixtures of m- and 
p-xylenes do the differences exceed the limits of accuracy of the 
measurement. The conclusion is drawn that the index of refrac- 
tion is additive in character, independently of the nature of the 
light. 
A table is given which shows for the various mixtures the values 
of the above difference for the C line, the differences between the 
critical pressures of the two components, and the contraction 
constants K (compare Biron and Morguleva, A., 1913, ii, 174; 
Biron, Nikitin and Jakobson, A., 1913, ii, 175). \ ee @ A 


Spectroscopy of the Electric Brush Discharge in Weak 
Acids and Solutions. Harotp Smita (Phil. Mag., 1914, [vi], 27, 
801—823. Compare A., 1913, ii, 360).—The earlier experiments 
have been extended in order to include the ultra-violet spectrum 
of the discharge, and also to investigate the differences between the 
positive and the negative brush. 

The series and secondary spectrum of hydrogen, which are 
characteristic of the brush discharge, are obtained in much greater 
intensity when the discharge takes place in distilled water in place 
of aqueous solutions. These spectra depend on the potential to a 
much greater extent than do any of the other spectra. Since the 
spectra are not affected by the nature of the ions contained in the 
solution or by the sign of the brush, it follows that their appear- 
ance is not determined by electrolytic action. 

In all salt solutions, the spectrum of the metal appears at the 
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negative pole only when the solution is dilute; in stronger solu- 
tions it begins to show at the positive pole, but the intensity is 
relatively small. For a constant current, the intensity increases 
with increasing concentration, and reaches a maximum for salts of 
the alkali metals between 0°005 and 0°01%. For solutions of 
magnesium sulphate, the maximum is reached at 0°02%, and for 
zinc sulphate at 0°1%. These solution spectra can be accounted 
for on the basis of the electrolysis which accompanies the discharge. 
The elementary line spectrum of oxygen is found in both the 
positive and negative brush with distilled water. It is much more 
intense in the Positive for solutions of acids and salts. The 
“water vapour” bands are equally developed in the positive and 
negative brushes. H. M. D. 


The Atomic Weights of the Elements of Nebule. J. W. 
NicnHoitson (Compt. rend., 1914, 158, 1322—1323).—The author 
claims that the work of Bourget, Fabry and Buisson (compare this 
vol., ii, 313) supports his view as to the existence of a number 

of “simple elements” in nebule and Wolf-Rayet stars (compare 
Monthly Notices Roy. Astron. Soc., November, 1911, et os” The 
element they call nebulium he has called archonium. . G. 


Certain Doublets of Lithium and their Resolution in a 
Magnetic Field. Norron A. Kent (Physikal. Zeitsch., 1914, 15, 
383—385).—The four lithium lines A6708°2, 6103°77, 497211, 
and 4602°37 have been found to be true series doublets correspond- 


ing with the doublets shown by the other alkali metals. A detailed 
examination of the behaviour of the lines in magnetic fields of 
varying intensity has shown that all four pairs are resolved into 
normal triplets in strong magnetic fields. H. M. D. 


Ratio of the Intensities of the J-Lines of Sodium. R. W. 
Woop (Physikal. Zettsch., 1914, 15, 382—383).—From photographs of 
the sodium D-lines, which were obtained by exposure to a very 
weak sodium flame, it has been found that the intensity of the 
Dz, line is from three to four times as great as that of the D, line. 
The values of the intensity ratio recorded by previous observers 
vary from 1°3 to 1°6. The difference is probably due to variations 
in the intensity of the sodium flame, for with a very strong sodium 
flame the author finds that the two lines are of nearly equal 
intensity. It is probable that the higher value represents the true 
ratio, for in the case of a weak sodium flame the disturbing effects 
of absorption are reduced to a minimum. H. M. D. 


Flame Reactions. II. Wiper D. Bancrorr and Harry B. 
Weiser (J. Physical Chem., 1914, 18, 281—336).—The cause of the 
luminosity of flames is discussed in reference to the literature of 
the subject, and the authors draw the conclusion that a transparent 
gas will not emit light at any temperature unless some reaction 
takes place. 

Some experiments have been made to determine the nature of 
the reactions which occur in flames containing tin and copper or 
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the salts of these metals. These would seem to show that the re- 
action Sn —> Sn"* produces a carmine-red luminescence, whilst the 
reaction Sn —> Sn**”" is the cause of the green colour of flames con- 
taining tin. The differences between the spectra of tin chloride, 
bromide, and iodide are due to the absorption of light by the 
halogens and the salts, and also to the emission of light by the 
reactions of the halogens. 

The colours shown by flames containing copper are said to be 
due to the following changes: Cu —> Cu’, giving a green colour; 
Cu* —> cuprous salt, a red colour; and Cu" —> cupric salt, a blue 
colour. The intensity of the green colour is so great that the blue 
colour cannot be directly observed even when the third reaction 
is the principal reaction taking place in the copper flame. No 


characteristic luminescence has yet been detected for the reverse 
reactions. H. M. D. 


A New Absorption Spectrum of Oxygen in the Extreme 
Ultra-violet. Lion Biocu and Kveknz Biocu (Compt. rend., 1914, 
158, 1161—1164).—The spark spectra from various metals such as 
bismuth, aluminium, cadmium, tin, thallium, after long-continued 
sparking, exhibit a certain number of bands, which, while differ- 
ing in intensity from metal to metal, are identical as regards struc- 
ture and situation. In the interior of the band, the dark rays, 
which are relatively sharp at the beginning of the band, gradually 
broaden and extend to several Angstrém units, whilst the clear 
spaces separating them become narrower. Five bands were dis- 
covered, three of which, namely, 1864°0—1881°3, 1882°0—1899°4, 
1900-—1919°2, are identical with those obtained by Steubing using a 
mercury are (compare A., 1910, ii, 913). The other two, 1923°4-— 
1936°5 and 1946°5—1957°4, are new. All the bands possess the 
same structure, and are capable of representation by Deslandres’ 
formula. The results point to the probability that the absorption 
by the air in the extreme ultra-violet commences at 1957, and is 
manifested by a spectrum of regular bands, very probably belong- 
ing to oxygen. W. G. 


Calculation of the Absorption Spectrum of a Substance 
from its Chemical Constitution. Jean Bie.ecki and Vicror 
Henri (Compt. rend., 1914, 158, 1114—1117. Compare this vol., ii, 
318, 319).—The authors show that it is possible to calculate the 
absorption spectrum of a substance containing two chromophores 
by means of the general formula 

€ = pa,ve- Biv — vy ~ Av)? 4 pa,ve- Bou - v2 - ay)? 
where € is the molecular constant of absorption, a,, 8,, and v,; 
a, B,, and vg the constants characteristic of each chromophore; 
p is the hyperchrome effect; and Av the hypsochrome effect exerted 
by the two groups on each other. If the two chromophores are 
adjacent, p is small and Av large, while if the groups are far apart 
in the molecule, p is large and Av is small. The curves measured 
and calculated, as given for phorone, show close agreement. 
WwW. G. 


28—2 


ii. 400 ABSTRACTS OF CHEMICAL PAPERS. 


Absorption Spectra of Several Aromatic Nitro-compounds 
in Mixtures of Alcohol and Water. Fr. Bortini (Zeitsch. 
physikal. Chem., 1914, 87, 104—115).—The absorption spectra of 
picric acid, 2: 4-dinitrophenol, and pnitrophenol have been deter- 
mined in aqueous, alcoholic, and aqueous alcoholic solutions. It 
is shown that the absorption spectrum of the three substances in 
absolute alcohol changes rapidly on the addition of small quantities 
of water, and that the addition of only a small percentage of water 
changes it entirely into the same spectrum as that obtained for 
an aqueous solution of the same concentration. The amount of 
water to be added to bring this about is largest in the case of 
p-nitrophenol and least in the case of picric acid. Thus the amount 
of water to be added increases with the strength of the acids. The 
quantity of water is not proportional to the quantity of nitro- 
compound in the solution. It is shown that Beer’s law holds 
approximately for picric acid in water and in 90% alcohol solution, 
and for dinitrophenol in absolute alcohol solution, but it does not 
hold for an absolute alcohol solution of picric acid. J. F.S. 


Ultraviolet Absorption Spectrum of Buchu-camphbor. Max1o 
Mayer (Atti 2. Accad. Lincei, 1914, [v], 23, i, 439—442).—The ultra- 
violet absorption spectrum of synthetic buchu-camphor shows a 
band (maximum at 3750) as well as the usual absorption of the 
extreme ultraviolet rays shown by many substances. This is con- 
sistent with the existence of an equilibrium in the solution between 
two isomerides, but as the band corresponds with one of those of 
benzene, it may be due to the presence of the benzene nucleus. 


R. V. S. 


Absorption Spectrum of Alcoholic Solutions of Santonin 
and its Derivatives in Presence of Alkali. M. Mayer (Aéti 
R. Accad. Lincei, 1914, |v]. 23, i, 442—446).—The paper deals with 
the absorption spectra of the reddish-violet solutions of santonin 
and dihydrosantonin in alcoholic potassium hydroxide, and of the 
hydroxysantonins in alcoholic sodium ethoxide. The examination 
of the visible spectra shows that the reaction, lactone —> hydroxy- 
acid, proceeds very similarly in all three cases, the principal band 
lying at 540—440 un. The small differences noticed are, however, 
accentuated in the ultra-violet, where the curves of dihydrosantonin 
and hydroxysantonin resemble one another, whilst that of santonin 
differs from them. R. V. S. 


The Spectral Structure of Substances of the Hemoglobin 
Group. Frep Viis (Compt. rend. 1914, 158, 1206—1208).—A 
comparative examination of the spectra of substances of the hemo- 
globin group shows a certain number of coincidences in these 
spectra. It seems probable that these spectra can be represented 
by a law similar to one of the laws of Deslandres for the band 
spectra of nitrogen. In the law for the spectra of these colouring 
matters, the superposition of at least three principal series probably 
intervenes. The most important series is apparently more specially 
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dependent on the pyrrolic nuclei of the molecule, whilst the others 
are dependent rather on certain of the side-chains. W. G. 


Absorption Phenomena of Hematoporphyrin and of Meso- 
porphyrin in the Grating Spectrum. 0O. Scnumm (Zeitsch. 
physiol. Chem., 1914, 90, 1—31).—The absorption spectra of hzemato- 
porphyrin and mesoporphyrin in aqueous hydrochloric acid 
(D 1°124) differ in that the bands lie 2°5 wy nearer the red in the 
hematoporphyrin solution. In both cases, all the bands are dis- 
placed towards the violet when the amount of hydrochloric acid 
present is decreased. For instance, the position of the sixth 
hematoporphyrin band is at 407°5 ym in 25% acid, at 401 pp in 
0°1% acid. The spectrographic observation of this band permits 
of the detection of very small quantities of the porphyrins, as 
apparently almost colourless solutions show it very plainly. 

Willstatter’s phylloporphyrin in hydrochloric acid (D 1°124) 
gives a spectrum which differs only very slightly from that of 
mesoporphyrin. 

The spectra of alcoholic solutions of hematoporphyrin hydro- 
chloride and mesoporphyrin hydrochloride are very similar to one 
another, and are markedly altered by the merest trace of hydro- 
chloric acid. The spectra of solutions of the same substances in 
alcohol containing ammonia are also very similar, the bands of the 
hematoporphyrin solution lying about 1—1°5 up nearer the red. 

Fresh alkaline solutions of hematoporphyrin hydrochloride con- 
taining a considerable excess of alkali have four absorption bands. 
The fifth band, described by Lewin, Miethe and Stenger (Pfliiger’s 
Archiv, 1907, 118, 80), appears only when the soijution has been 
exposed to the light of the lamp for some time. Fresh alkaline 
solutions show no violet band, and thereby differ distinctly from 
hydrochloric acid solutions. 

The spectrum of alkaline solutions of mesoporphyrin hydro- 
chloride changes with the quantity of alkali present, and with 
their treatment (action of the air). They show the blue band of 
Lewin, Miethe and Stenger only when decomposition has begun. 
Solutions in V/10-potassium hydroxide have no band in the violet, 
differing, thereby, from the solutions in hydrochloric acid. 


R. V. S. 


Fluorescence of Gases Excited by Ultra-Schumann Waves. 
R. W. Woop and G. A. Hemsacecn (Phil. Mag., 1914, [vi], 27, 
899—908 *).—The ultra-violet luminosity observed in the neigh- 
bourhood of the condensed spark discharge (A., 1910, ii, 915) has 
been further investigated with an improved form of apparatus. The - 
fluorescence excited by the radiation from the spark was resolved 
by a quartz prism placed in front of a quartz-fluorite achromatic 
lens, behind which was situated the plate on which photographs 
were taken. In this way, the spectra obtained in an atmosphere 
of oxygen, nitrogen, air, carbon dioxide, hydrogen, and coal gas 
have been examined. The most interesting results are those 


* and Physikal. Zeitsch., 1914, 15, 572—578. 
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obtained by comparing the fluorescence of gases in a stationary and 
in a moving condition. Some gases show a much more brilliant 
fluorescence when moving across the jet of rays from the spark, 
whilst others show no luminosity in these circumstances, although 


they respond vigorously to the excitation when quite stagnant. 
H. M. D. 


The Biochemistry of the Action of Rays. I. The Relation- 
ship between the Action of Mineral Catalysts and Fluorescent 
Dyes. ©. Neupera and A. Gatampos (RPiochem. Zeitach., 1914, 61, 
315—331).—The action of dyes from the following groups on 
glycerol, alanine, and tartaric acid was investigated: fluorescein, 
rhodamine, anthracene, acridine, triphenylmethane dyes, ethyl-red, 
nigrosine, and esculine. Of the dyes investigated, sodium 
dichloroanthracenedisulphonate, and sodium anthracene-2: 7- 
disulphonate, were the only substances which were found capable 
of inducing decomposition of chemical substances in light, and 
they produced in this way degradation of a large number of organic 
substances. The theory of the action is discussed by the authors, 
who reject von Tappeiner’s idea that dyes act catalytically in light 
by virtue of their fluorescing properties. They suggest that the 


active substances can function as oxygen acceptors in light. 
S. B. 8. 


Deductions from the Valency Theory. III. Natural Rota- 
tion of the Plane of Vibration of Light. J. Starx (Jahrb. Radio- 
aktiv, Electronik, 1914, 11, 194—211. Compare A., 1912, ii, 493. 
621; this vol., ii, 86).—The author’s valency hypothesis (A., 1908, 
ii, 138) is applied to the rotation of the plane of polarised light. 
It is shown that the field of the valency electron and the electro- 
static field of the light wave act on one another with a slight rota- 
tion of the plane of vibration of the light. This is developed for 
numbers of valency electrons up to four, and it is shown that 
only in the case of four unsymmetrically arranged valency electrons 
is there a definite resultant twist given to the plane of vibration. 
This conception is then applied to various cases, and the influence 
of changing the position of two of the substituting groups, namely, 
two of the valency fields, is shown to reverse the direction in which 
the plane is rotated. Similarly, when two of the valency fields are 
made equal, it is shown that no resultant twist is given to the 
vibration plane. The Walden inversion is discussed on this hypo- 


thesis, and an explanation of the mechanism of the change given. 
J. F. 8. 


Theory of the Rotatory Power of Liquids. Arrico Mazzuc- 
CHELLI (Gazzetta, 1914, 44, i, 410—417).—According to van’t Hoff’s 
theory and to Guye’s results, the rotatory power of a substance 
depends on the degree of asymmetry of the molecule, but since 
this varies with the orientation of the molecule, it would seem that 
the observed rotatory power represents the mean of a number of 
values differing more or less among themselves. If, therefore, the 
molecules can be constrained, wholly or partly, to assume a 
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definite orientation, the optical activity should be changed. With 
the liquid crystals examined by Vorlander (A., 1908, i, 641), the 
great superiority of the rotations over those exhibited by the same 
compounds in solution renders it probable that the liquid crystal 
consists of an asymmetric aggregate of many simple molecules. 
That liquid crystals are highly polymerised is, indeed, indicated by 
their relatively slight solubility. 

In the case of an electrolyte, the charges of the ions are regarded 
as localised at certain points occupying invariable positions in the 
molecule. If the electrolyte is optically active, the action of a 
current passing in the direction of the ray of polarised light con- 
stitutes a force applied only at one portion of the molecule, and 
should hence tend to orientate the latter in a definite direction. 
Any variation in the rotation would depend solely on the direction, 
and not on the sense, of the electric field, since, according to Helm- 
holtz’s principle of reciprocity, all modifications produced in a ray 
of light in its passage through any medium are independent of the 
direction of that passage. 

Experiments made with solutions of potassium uranylmalate 
showed, howeyer, that the passage of a current is accompanied by 
no appreciable alteration in the rotation. The author draws the 
conclusion, which is confirmed by calculation, that the directive 
force of the current is very small in comparison with the active 
forces exerted between the molecules. T. B. P. 


Influence of Solvents on the Optical Activity of Camphoric 
Esters. J. Mineutn and R. Buioc (Compt. rend., 1914, 158, 
1273—1276).—The authors have determined the optical activity of 
the methyl, ethyl, propyl, and butyl hydrogen esters of ortho- and 
allo-camphoric acids, and also of the normal esters in alcohol, 
benzene, and toluene. In the ortho-series, leaving out the methyl 
ester, the molecular rotation is practically constant for all the 
esters in each solvent, but the value is much higher in solution in 
benzene and toluene than in alcohol. This increase with the solvent 
is not noticeable in the allo-series, whilst the normal esters, on the 
other hand, resemble the ortho-esters in this respect. Molecular- 
weight determinations in benzene solution show that the normal 
esters are not molecularly associated, whilst the ortho- and allo- 
esters are partly associated. W. G. 


Kinetics of Photochemical Reactions. Fritz Wericerrt (Zeiésch. 
physikal. Chem., 1914, 8'7, 87—92).—A criticism of Bodenstein’s 
hypothesis of the mechanism of photochemical reactions (A., 1913, 
li, 1039). It is shown that the reactions, anthracene —> 
dianthracene (A., 1904, ii, 463; 1905, ii, 785; 1909, ii, 632), the 
polymerisation of f§-methylanthracene (this vol., ii, 11, 159), 
o-nitrobenzaldehyde —> o-nitrosobenzoic acid (A., 1913, i, 872; ii, 
370), and other reactions, all of which Bodenstein classifies as 
primary photochemical reactions, fail to fulfil the essential con- 
dition of primary photochemical reactions. This condition is that 
the quantity of absorbed light energy is strictly proportional to 
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the velocity of the reaction. The decomposition of ozone by 
chlorine in the presence of light is classified by Bodenstein as a 
primary reaction, but the author gives reasons which show that it 
must be regarded as a secondary reaction. J. F. 8. 


[Kinetics of Photochemical Reactions.] Max Bopensrein 
(Zeitsch. physikal. Chem., 1914, 87, 93—103. Compare preceding 
abstract; also Bodenstein, A., 1913, ii, 1039)——An answer to 
Weigert; it is shown that the non-agreement of the reaction 
anthracene —> dianthracene, and the polymerisation of 8-dimethy]l- 
anthracene, with the condition for primary reactions, is to be ex- 
plained by the assumption that in the process, after the initial 
separation of an electron from the reacting molecule, the positive 
residue does not combine quickly enough with a similar residue, and 
consequently must recombine with an electron, with the reformation 
of the original molecule. This brings about a decrease in the 
reaction velocity, which ought to have resulted from the absorbed 


energy. J. F. 8. 


Photochemistry of Ammonia. ALrrep CoEHN and GEoRGEs 
Princent (Zeitsch. Elektrochem., 1914, 20, 275—278).—It has been 
shown by Regener (Sitzwngsber. K. Akad. Wiss. Berlin, 1904, 1228), 
Berthelot and Gaudechon (A., 1913, ii, 458), and others that 
ammonia is practically completely decomposed by ultra-violet light. 
The object of the present work was to see whether this decomposi- 
tion was complete or whether a determinable amount of ammonia 
still remained undecomposed. Ammonia was sealed up in quartz 
tubes and exposed to the light of a quartz mercury lamp, and the 
gas examined after various periods of exposure. It was found that 
after one hour ammonia was still present, but after six hours 
ammonia could not be detected by means of Nessler’s reagent, 
thus showing that the decomposition was complete. Weigert (A., 
1908, ii, 5) has shown that when a mixture of nitrogen and 
hydrogen is sensitised by the addition of chlorine, ammonia is 
formed by ordinary visible light. The authors have passed similar 
mixtures, dry and damp, through a quartz tube which passed down 
the centre of a quartz mercury lamp, and have been unable to show 
the formation of ammonia even in such small amounts as would 
give the reaction with Nessler’s reagent. J. F. 8. 


Photochemistry of the Hydrates of Chromic Chloride. 
B. Kuritov (Kolloid. Zeitsch., 1914, 14, 171—172. Compare A., 
1913, ii, 31)—The behaviour of the green and violet solutions of 
chromic chloride on exposure to light has been examined by 
measurements of the extinction coefficient for light of wave-length 
A=485 up. Comparative observations were made on solutions 
which were kept in the dark. The author considers that the results 
afford evidence of a photo-effect in the transformation of the green 
into the violet salt. H. M. D. 


Supposed Chemical Changes in Light. FE. Sernaciorro and 
A. Baron Hoscnek (Zeitsch. physiol. Chem., 1914, 90, 437—440).—A 
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repetition of Inghilleri’s work on this subject (A., 1911, i, 354, 
709; 1912, i, 831) does not give the results obtained by that 
author. When formaldehyde and water are exposed to light, no 
methyl alcohol is formed. When formaldehyde, water, and 
methyl alcohol are exposed to light, methylal is produced, but not 
methyl formate. The exposure to light of a mixture of form- 
aldehyde, water, and ammonia yields hexamethylenetetramine, 
which is presumably Inghilleri’s “new alkaloid.” When a mix- 
ture of glycerol and oxalic acid is kept either in the light or in 
the dark, formic acid is produced; a relatively small quantity of 
butyric acid can also be found, but this can be obtained in control 
experiments with glycerol alone. R. V. 8. 


The Photochemical Decomposition of Lactic Acid in 
Presence of Uranyl Sulphate. Jwan Bown (Zeitsch. physikal. 
Chem., 1914, 87, 4°0—506).—The decomposition of lactic acid by 
light in the presence of uranyl sulphate has been examined with 
the object of determining whether the uranyl salt acts catalytically 
or whether the action is purely one of oxidation by the uranium 
salt. The experiments were carried out in flat, thin glass flasks, 
in which the reaction mixture, in the absence of air, was subjected 
to the light from a carbon are. The reaction consists in the 
decomposition of lactic acid into acetaldehyde and carbon dioxide. 
Experiments were also carried out with sodium lactate under the 
same conditions. It is shown that the amount of acetaldehyde and 
carbon dioxide produced is proportional to the amount of uranyl 
sulphate reduced to the uranous condition, and the reaction is to 
be represented by the equation : 

CH,;°CH(OH)-COO’ + UO,”* + 3H’ =CH,°CHO + CO,+U°*** + 2H,0. 
Consequently, in the absence of oxygen, the reaction is not cata- 
lytic. Experiments were then carried out in which the original 
conditions were maintained, with the exception that oxygen was 
slowly passed through the solution, and in this case the reaction 
is strictly catalytic, since the uranous salt is oxidised by the oxygen 
to the uranic condition, and can consequently convert an indefinite 
amount of lactic acid into acetaldehyde. The reaction is strictly 
photochemical, for there is no change at all in the dark, and the 
effect of sunlight is the same as that of the are light. Experiments 
were then carried out with ferric sulphate as the oxidising agent, 
and the conditions here found to be the same as in the preceding 
case, namely, that in the absence of oxygen the reaction is not 
catalytic, and is to be represented by 

CH,°CH(OH)-COO’ + 2Fe""* + H* =CH,°CHO + CO, + 2Fe™ + 2H’. 
In the presence of air or oxygen, this reaction is catalytic. 

J. F. 8S. 


Influence of Occluded Gases on the Selective Photoelectric 
Effect. R. Pont and P. Prinesner (Ber. Deut. physikal. Ges., 1914, 
16, 336—344).—<According to Wiedmann and Hallwachs (this 
vol., ii, 162), the photo-electric activity of potassium is dependent 
on the presence of gases in the surface layers of the metal. In 
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view of the importance of this result for the explanation of the 
nature of the selective photo-electric effect, the authors have made 
a further examination of the photo-electric behaviour of potassium 
on similar lines to those adopted by Wiedmann and Hallwachs. 
The observations show that potassium which has been boiled for 
180 to 430 hours at 350° to 400° in the highest vacuum attainable 
by the continuous action of a Gaede pump, exhibits the same photo- 
electric activity as the original metal from which the gases have 
not been removed when light of frequency corresponding with the 
selective effect is allowed to act in the metal. Under the above 
treatment, the gas evolution per c.c. of potassium was reduced to 
4x 10-4 c.c. of hydrogen per hour, whereas the original metal was 
found to give off 2 c.c. of hydrogen per-hour under similar con- 
ditions. 

The authors draw the conclusion that the presence of hydrogen 
in the metal is not essential for the development of the selective 
photo-electric effect. H. M. D. 


The Tyndall Phenomenon in Liquids. Wattner Kanoro 
(Zettsch. physikal. Chem., 1914, 8'7, 257—292).—Attempts have been 
made to prepare an optically clear liquid by the settling of pre- 
cipitates in liquids; the liquids were examined by means of a 
photographic photometric method, and it is shown that by this 
method optically clear liquids cannot be obtained. It is shown also 
that the use of the light deflection as a differential method is not 
possible. The Rayleigh theory of the dependence of the intensity 
of the deflected light on the wave-length is confirmed qualitatively, 
and the conclusion is drawn that deflected light of different coloured 
solutions cannot be directly compared. The great difference in the 
nature of the deflected light from crystalloid and colloid solutions 
is confirmed. A method of producing optically clear solutions by 
means of distillation was tried, and in this way it is shown to be 
possible to effect a purification of the solutions, but not to obtain 
absolute optical homogeneity. J. F. 8. 


The Variations in the a-Rays Emitted from a Radioactive 
Solution. Tue. Sveppere (Physikal. Zeitsch., 1914, 15, 512—516).— 
In place of an earlier view that the probability variation in the 
emission of a-particles from a radioactive solution involves the 
spontaneous concentration variations according to the kinetic 
theory, the author accepts Schweidler’s result that there should be 
no difference between a radioactive solution and solid, and gives a 
simple proof of it. The experiments show, however, a very large 
departure from the theoretical formule in case of solutions. The 
part of the radioactive solution near the bounding surfaces gives 
out radiation of special character, the intensity of which depends 
on the nature and treatment of these surfaces. The variations for 
this ‘surface radiation” obey the simple law for solids. Working 
with liquid solutions of polonium or gaseous solution of radium 
emanation, the surface effect can be eliminated, and the frequency 
numbers experimentally found agree with another formula, which 
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departs so largely from the simple formula that the difference 
cannot be due to error of experiment. A solution of radium— 
barium chloride was laid on a fluorescing diamond and covered 
with a cover-glass, kept at a distance of 0°1 mm. from the diamond 
by a ring of platinum wire. The radium was carefully freed 
from disintegration products before use. The results showed 
clearly that the a-particles from the inner part of a radioactive 
solution do not obey the simple law, but another, which cannot 
be theoretically explained. The law experimentally obeyed was 
derived from a theory which implied a connexion between the con- 
centration and the variations of disintegration, which shows that 
there is some connexion between these. The cause of this connexion, 
however, remains unknown. It is possible that along the paths of 
the a-rays there may be a short-lived accumulation of radioactive 
atoms, in the neighbourhood of each disintegrating atom, which 
may account for the effect, but there is no experimental or 
theoretical foundation for such an accumulation. F. 8. 


The Passage of a-Particles through Hydrogen. E. MarspEn 
(Phil. Mag., 1914, [vi], 27, 824—830).—In the collision of an 
a-particle with an atom of hydrogen, on the nucleus theory of the 
atom, if the direction of projection of the hydrogen atom makes 
the angle @ with the direction of the a-particle, and the latter is 
moving with velocity V, the velocity of the hydrogen atom will be 
1-6V cos@. In an “end-on”’ collision, where 6=0, it can be 
deduced that the “ H-particle” so resulting will have a range 
about four times that of the a-particle. In the first experiments, a 
movable source of 25 millicuries of radium emanation contained 
in an a-ray tube was placed in a wide tube filled with hydrogen 
at variable pressure, and the scintillations counted on a zinc screen 
cemented to the end of the wide tube. Whereas the a-rays did 
not traverse a distance beyond 24 cm. in hydrogen at atmospheric 
pressure, scintillations, similar to, but less intense than, those pro- 
duced by a-particles, at the rate of ten per minute, were observed 
at 38 cm., and these continued in diminishing number up to a 
distance of 82 cm. In air at 17 cm. pressure, in which the range 
of the a-particle was the same as that in hydrogen at atmospheric 
pressure, only 0°5 scintillation per minute were observed at a 
distance of 26 cm. By inserting a screen of aluminium leaves, 
sufficient to stop the a-particles, near the source the H-particles 
were suppressed ; but with the same screen near the zinc-sulphide 
screen, the scintillations were again observed. This shows that 
these scintillations have their origin in the hydrogen by the impact 
of the a-particles. 

In the next series of experiments, the hydrogen was contained 
in a metal vessel at 4°5 atmospheres’ pressure, and the distances 
between source and screen reduced to one-fourth. A magnetic 
field was used to deflect the B-rays. An arrangement of metal 
foils mounted on a disk was employed, so that any one of four 
different foils could be introduced directly in front of the zinc- 
sulphide screen without opening the apparatus. The pressure was 
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one-sixth greater than that which would stop the a-particles. 
In experiments on the absorption of the H-particles in aluminium, 
copper, tin, and platinum, a similar law of absorption to that 
for the a-particles was found, the weights per unit area of different 
metais necessary to produce the same absorption being proportional 
approximately to the square roots of the atomic weights. Experi- 
ments are in progress to measure the number of H-particles pro- 
duced by a known number of a-particles of definite velocity, and 
their distribution in direction, by passing the a-particles through 
films of substances rich in hydrogen, such as indiarubber or 
paraffin wax. F. 8. 


Intensity Distribution in the Magnetic Spectrum of the 
B-Rays of Radium 2+C. J. Cuapwick (Ber. Deut. physikal. Ges., 
1914, 16, 383—391).—The magnetic spectrum of the B-rays 
emitted by radium B+C has been investigated by Geiger’s count- 
ing method (A., 1913, ii, 745), and also by a method depending 
on the ionisation produced by the rays. 

The results obtained by both methods indicate that the f-radia- 
tion yields a continuous spectrum, on which is superposed a line 
spectrum of relatively small intensity. Both methods indicate the 
existence of four lines (or groups of lines) in the region of the 
slowly moving f-rays. The observations are accordingly at variance 
with the results obtained by photographic methods, for these are 
supposed to indicate that the #-radiation of radium B+C consists 
of a large number of groups of homogeneous rays. The discrepancy 
is attributed to the very large variation in the sensitiveness of 
photographic plates for small changes in the intensity of the rays. 

H. M. D. 


The Wave-lengths of the Soft y-Rays from Radium-J. 
Sir Ernest Rutmerrorn and E. N. pa C, Anprave (PAi/. Mag., 1914, 
[vi], 27, 854—-868).—It was anticipated that each of the various 
homogeneous types of y-rays given by the radio-elements should 
give definite line-spectra when reflected from crystal surfaces. The 
determination of the wave-lengths of y-rays by this method was 
found to be more difficult than for the X-rays, long exposures, of 
twenty-four hours or more, being necessary, with special precautions 
to protect the plate from the penetrating y-rays and from the 
swiftest primary and the secondary B-rays. The source was a tube 
of emanation 1 cm. long, behind a massive block of lead, in a strong 
magnetic field, provided with a slit 3 mm. wide. The crystal of 
rock-salt or heavy spar was mounted on a turn-table, and the plate 
and source were equidistant from the crystal. The lines due to 
the penetrating y-rays of radium-B and -C are faint compared with 
those due to the soft y-rays of radium-B, and have not yet been 
fully investigated. The stronger lines of radium-B appear with 
great distinctness. The main features of the spectrum with a 
rock-salt. crystal are two strong lines at almost exactly 10° and 12° 
(10°3’ and 12°3’), and a number of fainter ones between 8° and 
14°. There is also a large group of lines, too faint to measure 
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accurately, between 18° and 22°, some of which are probably 
second-order repetitions of the first order. With a heavy-spar 
crystal the lines for the soft rays were less intense. The angles of 
the two strong lines of radium-B were 7°52’ and 9°28’, which, 
multiplied ky the factor 1-278, as determined experimentally with 
the X-rays for the two crystals, agree closely with those found with 
rock-salt, and shows that the lines are true diffraction-lines. The 
wavelengths of the two strong lines of radium-B are 0°982 and 
1:175x10-8 cm. The detailed structure of the images of these 
lines shows the sharp and well-marked edges and less intense centre 
characteristic of a-rays when the image of a cylindrical a-ray tube 
produced through a narrow parallel slit is photographed by its 
own rays. 

The spectrum of radium-B was examined to see whether it was 
identical with that of the X-ray spectrum of lead, as is to be 
expected on the general theory of Soddy and Fajans, since radium-B 
has been shown by Fleck to be isotopic with lead. Moseley has 
found for the nucleus charge, or atomic number, of gold, 79, so that 
of lead should be 82, and the strongest line of lead, as calculated 
from this number, should be reflected from rock-salt at 12°07°, 
which is in very close agreement with the angle, 12°05°, actually 
found. 

To test the point directly, the y-ray spectra of radium-B was 
compared with the strong, characteristic “L” type of radiation 
excited by the B-rays of radium-B and -C in lead, as discovered by 
Richardson. A piece of lead was put in place of the emanation 
tube and exposed to the B-rays from the emanation tube, which 
was placed at one side out of the line through the slit. Only a 
few faint lines of lead could be measured under these conditions. 
Two of these gave reflexion angles of 10°2/ and 12°0’, in good 
agreement with the strong lines of the radium-B spectrum. On 
substituting the piece of lead for a piece of platinum, the position 
of the lines was quite distinct, in fair agreement with those given 
by Moseley and Darwin for platinum. The reflexion angles of the 
y-rays of radium-B are believed to be correct to 0°3%, whereas 
a mistake of one unit in the atomic number would make a differ- 
ence of 2% in the angle. According to radioactive calculation, the 
atomic weight of radium-B is 214, whilst that of lead is 207. These 
results, therefore, confirm the deduction of Soddy and Fajans in 
an unexpected way, and verify the hypothesis that two elements 
of different atomic weights may have identical spectra and identical 
chemical properties. F. 8. 


The Absorption of y-Rays. S. Opa (Phi/. Mag., 1914, [vi], 2'7, 
601—607).—The effect of passing y-rays through various metals 
before determining their absorption coefficient in a given metal has 
been examined in detail. The first metal acts always to “harden” 
the rays, but with increasing thickness the effect appears to 
approach a limiting value. Rays so hardened gradually become 
softer as they pass through increased thicknesses of the second 
metal, and may even regain their initial penetrating power. The 
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effects are complicated by the heterogeneity of the rays used, which 
were a mixture of the y-rays of radium-B and -C derived from a 
tube of radium emanation. F. 8. 


Method for the Production of Preparations of Radium 
Emanation. Exicu Esier (D.R.-P. 2707(5).—The method 
consists in the adsorption of radium emanation by colloidal silicic 
acid, which, after removal from the emanation, shows the same 
period of decay as the emanation itself. F. 8S. 


Toe Activity of Freshly-formed Radium Emanation. 
Horace H. Poor (Phil. Mag., 1914, [vi], 2'7, 714—718).—A test of 
the activity of the radium emanation at different periods from the 
moment of its formation” showed no variation with age. A steady 
blast of air was swept over a film of radium salt, deposited on a 
platinum ribbon maintained at a white heat, through a series of 
vessels. The radiation in two vessels, one at the beginning and 
one at the end of the series, was compared, the direction of the 
air current through the vessels reversed, and the measurements 
repeated. A difference of 5% in the activity would have been 
observed, but none was found. F. 8. 


Determination of the Periods of Transformation of Thorium 
and Actinium Emanation. P. b. Perkins (Phil. Mag., 1914, [vi], 
27, 720—731).—In order to determine these constants more 
accurately, the ratio of the initial to the final activity, and the 
time of decay, were made greater by initially introducing capacities 
in parallel with the leaf-system, and cutting them out as the emana- 
tion decayed. Thus, for the actinium emanation, the decay was 
followed for forty-three seconds, in which time the activity fell to 
less than 1/2000th of the initial value. The half-value periods for 
thorium and actinium emanations were found by this method to 
be 54°5340°041 and 3°92+0°004 seconds respectively, the corre- 
sponding values for the A’s being 0°01271 and 0°1768/(sec.)-}. 

F. § 


The Transformations in the Active Deposit of Actinium. 
E. Marspen and P. B. Perkins (Phil. Mag., 1914, [vi], 2'7,690—703). 
—A search was made for a small proportion of a-rays of longer 
range than 5°4 cm. in the a-radiation of actinium-C, which was 
covered with a standard thickness of mica of known stopping 
power and mounted at a fixed distance from a zinc sulphide screen 
ia a vessel in which the pressure of air could be varied. The results 
indicated that about 0°15% of the particles penetrate much further 
than 5°4 cm. The effects observed were small, and difficult to 
measure accurately. The range of these long-range a-rays is 
6°4 cm. The effect was shown not to be due to radium-C or radio- 
thorium by special experiments, and the conclusion is drawn that 
they were not due to recoiled actinium-X, although the range 
differs little from that of the a-particles of actinium-A, on account 
of the nearly constant ratio obtained in the experiments and the 
rate of decay of the long-range a-particles. 
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No evidence of this small proportion of long-range a-particles 
can be obtained from a study of the range-ionisation curve, contrary 
to the earlier observations of Mlle. Blanquies (A., 1909, ii, 634). 
It was found that the curves for polonium, actinium-C, and 
thorium-C are not exactly superimposable, as might have been 
anticipated, although not previously observed, owing to the 
straggling of the longer range arays and their becoming less 
homogeneous in their passage, some of the a-particles suffering 
more severe atomic encounters than others. A scheme of trans- 
formation, analogous to that accepted for radium-C and thorium-C, 
is put forward, in which actinium suffers a dual transformation, 
99°85% of the atoms expelling first an a- and then a B-ray, the 
remainder expelling the rays in the inverse order. F. S. 


The Ionometer and its Application to the Measurement of 
Radium and Rontgen Rays. H. Greiacuer (Physikal. Zeitsch., 
1914, 15, 410—415).—-A simple and transportable form of direct- 
reading instrument is described, by means of which the ionisation 
in gases can be determined very conveniently. The construction is 
based on the same principle as that which has been adopted in 
the Bronson instrument. One of the most important differences 
between the two forms lies in the fact that no quadrant electro- 
meter is required in connexion with the new type of ionometer. 

It is shown that the apparatus may be employed for the measure- 
ment of radium and radium emanation, and also for the determina- 
tion of the intensity and the hardness of Réntgen rays. 

H. M. D. 


Origin of Thermal Ionisation from Carbon. O. W. Ricuakpson 
(Proc. Roy. Soc., 1914, A, 90, 174—179).—The conditions obtaining in 
the experiments made by Pring (A., 1913, ii, 1005) are discussed, 
and the author draws the conclusion that the experiments in ques- 
tion cannot be held to prove that the emission of electrons from 
heated carbon is a consequence of chemical action between the 
carbon and the surrounding gases, or to invalidate the theory which 
regards this effect as a fundamental property of the heated 
substance. 

It is probable that in the experiments at the highest tempera- 
tures, none of the electrons emitted by the carbon would reach 
the collecting electrode, and in regard to the experiments at lower 
temperatures it cannot be said, with certainty, that the observed 
thermionic currents are smaller than those which would be 
expected on the basis of the thermionic theory. 

The fact that the observed currents increase with increasing 
pressure of the surrounding gas is to be expected, on account of 
(a) the interference of the gas molecules with the motion of the 
electrons; (6) the combination of electrons with atoms and mole- 
cules of the gas. The large specific effects observed in certain cases 
would suggest that the combination factor is of special importance. 


H. M. D. 
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Thermionic Currents in High Vacuum. II. The Electron 
Emission from Tungsten and the Effect of Residual Gases. 
Irvine Lanemuin (Physikal. Zeitsch., 1914, 15, 516—526).—In 
absence of gas, the current carried by the electrons from a hot 
cathode reaches a limiting value, but in the presence of gas, and 
with potentials above 40 volts, there is commonly a strong positive 
ionisation, which diminishes the electronic emission and permits 
the flow of a larger current through the gas. Contrary to the view 
generally held, the presence of gas diminishes the electronic 
emission at low temperatures, and the effect vanishes at high 
temperatures. The constant ) of the equation i=a,/Te~%/?, 
expressing the relation between electronic emission and tempera- 
ture for tungsten, is diminished by oxygen, nitrogen, water vapour, 
carbon monoxide, or carbon dioxide, but argon, mercury vapour, 
and hydrogen have no effect. In a perfect vacuum, a=23°6 x 10° 
and b=52,500, corresponding with a current of 0°0042 ampere 
per cm.? at 2000°. The action of nitrogen, but not of oxygen, 
depends on the anode potential, and in many cases a feebler current 
passes with 240 than with 120 volts. 

The theory is proposed that the action of gases in altering the 
saturation current is due to the formation of compounds on the 
surface of the cathode, either by direct reaction (oxygen), or by 
reaction with positive ions (nitrogen), or by volatilisation in con- 

uence of the bombardment of positive ions. The conclusion is 
reached that the electronic emission from a solid body at high 


temperature in a very high vacuum under proper conditions is an 
important specific property of the substance, and is not due to 


secondary causes. F. 8. 

Ionisation Produced by Certain Substances when Heated 
on a Nernst Filament. Frank Horton (Proc. Camb. Phil. Soc., 
1914, 17, 414—424. Compare A., 1913, ii, 272).—Experiments 
have been made to determine whether the emission of negative 
electricity by calcium oxide, heated on a Nernst filament, is com- 
parable with that obtained when the oxide is heated as a super- 
ficial layer on platinum, and, further, to ascertain whether the 
emission of positive electricity from a Nernst filament is increased 
by covering the filament with a layer of sodium phosphate. 

The observations show that the negative emission from the 
glowing filament is enormously increased by a covering of calcium 
oxide, and is of the same order of magnitude as the negative 
emission from platinum covered with a thin layer of oxide. This 
result indicates that the emissive effect is in no way connected 
with the metal in contact with the calcium oxide. 

The positive emission from the glowing filament is increased by 
a coating of sodium phosphate, the increase depending on the 
pressure of the surrounding gas. Curves showing the variation of 
the thermionic current with the pressure at 1422° are recorded, 
and from these it is apparent that the sodium phosphate exerts 
a considerable influence on the nature of the current-pressure 
curve. This influence is supposed to be due to the increased forma- 
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tion of positive ions, and to the change in the nature of the gaseous 
atinosphere in contact with the filament. H. M. D. 


The Ionisation of Water Vapour by the a-Rays of Polonium. 
b. Branu (Le Radium, 1914, 11, 65—6Y).—A special apparatus for 
the determination of the Bragg ionisation-distance curve in water 
vapour at temperatures up to 100° was constructed, which was air- 
tight and insulated by amber, which was not affected by the high 
temperature and the water vapour so long as it did not condense. 
The range of the a-particle of polonium was determined in water 
vapour at temperatures between 75° and 100°. At the last 
temperature it was 6°2 cm., whereas in air at 100°, calculated from 
its density, it should be 5°08. The ratio 0°819 is only 3°5% 
different from that calculated from the square root of the atomic- 
weight law. The Bragg curve in water vapour at 83°, using a 
tension of 580 volts per cm., was compared with that in dry air 
at 26°3 cm. pressure, the range of the a-particle in the two cases 
being the same. The water-vapour curve departed from the air 
curve in the same sense as Taylor found for hydrogen; but the 
areas of the surfaces of the two curves were the same, showing that 
the total ionisation in water vapour is sensibly the same as that 
in air. 

The ionisation curve as a function of the potential (saturation 
curve) in water vapour at 83° showed that the third part of the 
curve, due to ionisation by collision, began at 750 to 800 volts 
per cm. A comparison of the curve with the theory of Townsend 
showed great divergences at higher pressures. F. S. 


Method fur the Preparation of Therapeutically Useful 
Compounds of Radium. EK. Merckx and Wix8. E1icnnoxz (Austrian 
Patent 63166).—The method is characterised by the feature that 
the solution of the radium salt is precipitated by solutions of 
selenites, selenates, tellurites, or tellurates of the alkalis or 
alkaline earths, and the precipitation completed with alcohol. The 
selenium or tellurium is employed, not as the healing agent, as in 
Wassermann’s method, but as transporting agent to carry the 
radium into the diseased tissue when the compound is administered 
intravenously or subcutaneously. F. S. 


Method for the Separation of Mesothorium and Radium 
in the Manufacture of Thorium from Thorium-containing 
Minerals. Kart Scuwas (D.R.P. 269541).—In this method the 
water used for diluting the product obtained by heating the 
monazite with sulphuric acid is saturated with barium sulphate 
before use by the addition of from one-third to two-thirds of the 
quantity of barium, mixed with the monazite initially. The pro- 
duct, diluted with two or three times its volume of water, is 
separated from the heavy, unattacked constituents of the sand, and 
the muddy liquid poured into thirty to sixty times as much water, 
containing barium, as the quantity of the sulphuric acid product 
used, when the mesothorium-radium-sulphate is completely pre- 
cipitated with the crude thorium phosphate. F. S. 
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The Distinguishing Between Radium Preparations and 
Between Mesothorium Preparations of Unequal Age by means 
of their Radiation. Orro Haun (Le Radium, 1914, 11, 71—74).— 
Five different preparations were used, consisting of: (1) pure 
radium bromide; (2) freshly prepared commercial mesothorium 
bromide ; (3) ditto, two years old; (4) new bromide of mesothorium 
free from radium; (5) radiothorium, separated from mesothorium 
a long time ago, and purified by precipitation. The absorption 
curves of the y-radiations in lead were determined in the same 
electroscope, of lead 3°3 mm. thick, and showed that it was possible 
to distinguish certainly between all the preparations. The activity 
of mesothorium is measured commercially through 5 mm. of lead. 
Calling the radiation at this thickness 100, the following table 
shows the radiations unabsorbed by further thicknesses of lead for 
the five preparations above. In the first column the thickness of 
the lead electroscope is included : 

Mm. of lead. (1) (2) (3) (4) (5) 

5 100 100 100 100 

10 ‘ 70°0 70:3 69°7 74°7 
15 ; 60°07 32°15 49°4 54°2 
20 ‘ 37°0 38°8 36°1 42°3 
25 28° 27°3 29°5 26°1 33°5 
30 2° 20°4 22°7 19°14 26°8 
35 i 15°45 17°65 13°97 21°65 
40 3° 11°42 13°8 10°54 17°6 
45 r 8°65 10°65 7°75 14°27 

The old mesothorium and the radium have initially and finally 
the same ratio, but may be distinguished at the intermediate thick- 
nesses 10 and 20 mm. In the last line, if the value for radium 
is made 100, the values for the other preparations are: (2) 81°4; 
(3) 100°2; (4) 73°3; (5) 134°3 (compare Russell and Soddy, A., 
1911, ii, 88). F. 8. 


Range of a-Particles in Air at Different Temperatures. A. 
F. Kovanik (Le Radium, 1914, 11,69—71).—The range of a-particles 
from polonium has been determined in an apparatus, similar to 
that of Geiger and Nuttall, at temperatures between 90° and 
362° A. (—183° and 89°). It was found that the range divided 
by the absolute temperature was constant, except for liquid-air 
temperature, but the difference is probably not greater than the 
experimental error at this temperature. From 90° to 362° A. the 
range increases from 1°13 to 4°73 cm. F. 8. 


The Influence of the Presence of Other Substances on 
the Adsorption of Uranium-X,. (On the Question of 
‘*Identical”’’ Radio-elements.) H. Freunpiticu, W. Neumann, and 
H. Karmprer (Physikal. Z-itsch., 1914, 15, 537—542).—The observa- 
tion of Ritzel on the prevention of the adsorption of uranium-X, 
by blood-charcoal by traces of thorium has been repeated and 
extended, and the explanation of Soddy that the effect is connected 
with the isotopism of the two elements has been found not to 
hold good. In absence of thorium, the B-activity of the 
uranium-X, in 11 c.c. of 0°55N-uranyl nitrate, shaken 230 hours 
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with 20 mg. of charcoal, was reduced from 154 to 26°8. In presence 
of 4 millimols per litre of thorium nitrate, the adsorption is com- 
pletely prevented, and 0°0004 millimol. (1 mg. in 5 litres) has a 
clearly perceptible effect. But that this is not a specific action of 
isotropic thorium atoms is shown by other substances, zirconium 
salts, and even benzoic acid, producing a similar effect, the latter 
clearly perceptible at 0°006 millimol. per litre. The effect is ex- 
plained as due to the substance in greater concentration driving 
out the first from the surface (verdrangende Adsorption). Any 
other substance, not a radio-element, adsorbed by charcoal is driven 
out by thorium nitrate. The adsorption of the copper ion was 
measured in very small concentration by its catalytic action on 
persulphate and iodine ions in presence of ferro-salts. A solution 
of a little copper nitrate and much sodium nitrate was mixed 
with water or equal volumes of thorium nitrate solution and 
100 mg. of charcoal, and shaken sixty hours. The concentration of 
the copper ion in the solution fell from 0°0472 millimol. per litre 
in presence of 0°39 (millimol. per litre) of thorium nitrate to 0°0106 
in absence of thorium, 0°004 of thorium nitrate producing a detect- 
able effect. Further, it was shown that uranium-X, adsorbed in 
charcoal was driven out by subsequent addition of thorium nitrate 
to the solution. 

No grounds are held to exist for the view that isotopic elements 
are more nearly related than the members of the rare earths. 
“Chemical mimicry” is often favoured by small concentration, and 
may be expected to be strongly shown by isotopic elements, and 
it is not wonderful that their behaviour is what it is. An observa- 
tion of Ritzel that thorium emanation prevents the adsorption of 
uranium-X by charcoal was shown to be due to traces of thorium 
nitrate carried over in the stream of emanation. F. 8S. 


The Action of Colloids on Radioactive Products in Solution. 
T. GoptewskKi (Phil. Mag., 1914, [vi], 2'7, 618—632).—To account 
for the fact that radium-C’ in pure water is deposited equally well 
at the cathode as at the anode, whereas radium-A is deposited 
only on the anode and radium-B only on the cathode, the hypo- 
thesis is advanced that in the a-ray change of radium-A, the 
radium-B atom produced is expelled from the colloidal aggregate, 
whereas in the B-ray change of radium-B, the radium-C atom pro- 
duced is not expelled. Hence the aggregate moves to the cathode 
when it contains an excess of radium-B atoms, and to the anode 
when most of these have disintegrated and produced radium-C. 

The effect of various colloids, both negative and positive, on the 
products of the radium emanation in solution were tried. 
Arsenious sulphide, colloidal platinum, and other negative colloids 
make the products depositing at the cathode diminish in amount, 
and ultimately disappear. With increasing concentrations they 
are then deposited on the anode. Positive colloids, such as ferric 
oxide, act exactly oppositely. The radioactive colloids are first 
precipitated by addition of a colloid of opposite sign, which at 
higher concentrations adsorbs them and inverts their sign. The 
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compound hydrosols containing both radium-B and -C, which have 
a smaller positive charge than the initial ones containing radium-2 
only, are first precipitated, so that at a certain concentration pure 
radium-B is deposited at the cathode. If the colloid added is pre- 
cipitated by addition of a suitable precipitant, such as aluminium 
sulphate solution, all the radioactive products are found in the 
precipitate. It is thus easy to concentrate a powerfully radio- 
active substance on a few milligrams of precipitated hydrosol, such 
as gold or platinum. 

The precipitation on the filter-paper of radioactive products 
during filtration is shown to be connected with the known fact that 
negative colloids rise with the water when filter-paper is immersed 
in the solution, but positive hydrosols are precipitated in the 
immersed part of the paper. Aluminium sulphate and dilute 
hydrochloric acid added to a solution of emanation in water 
increase the amount of active deposit left on the paper on filtra- 
tion. With stronger acid, the filter is inactive. If all the radio- 
active colloids are transformed into negative colloids by addition 
of a citrate, the activity of the filter may be greatly reduced. 

A sheet of filter-paper was partly immersed in water containing 
emanation. In the immersed part, radium-B and -C are in the 
same relative amount as in the solution, but in the higher levels 
only pure radium-C is noticeable. Only the negative hydrosols 
and radium-A and -C can ascend the paper, and the former can 
travel only for a short distance, for on transformation into the 
B-member it is stopped. These results afford new and simple 
methods of concentrating radioactive products by filtration and 
burning the paper, which are applicable to all products forming 
positive hydrosols. It has been employed to remove uranium-X 
from uranium at a strength of 10 grams of uranyl nitrate to the 
litre, and is no doubt widely applicable. F. 8. 


The Radioactivity of Some Type Soils of the United States. 
Ricwarp B. Moore (J. Jnd. Eng. Chem., 1914, 6, 370—374).—The 
samples of soil used in this investigation were obtained by sieving 
through a sieve of six meshes to the linear inch, and grinding to 
an impalpable powder. Strutt’s method (A., 1906, ii, 411, 716) 
of getting the material into solution was used. The radium con- 
tent was determined by introducing the emanation from the solu- 
tion into an electroscope of the C. T. R. Wilson type, as modified 
by Boltwood (A., 1904, ii, 666), the standard used being that also 
suggested by Boltwood (loc. cit.). 

The average activity of the fourteen soils investigated is 
1:97 x 10-" grams of radium per gram of soil, that of the sub- 
soils being 1°52x10-!2. In the majority of cases, the soil or sub- 
soil which has the highest activity also has the largest amount of 
barium plus strontium. The amount of rare earths present in the 
soils was so small that no conclusion can be drawn as to the relation 
between the rare-earth content and the activity. 

The thorium content of five soils was determined, using the 
method employed by Joly in determining the thorium content of 
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rocks and minerals. The average content, namely, about 4 x 10-° 
gram per gram of soil, is much higher than Joly’s average, 
1°58 x 10-5, for rocks, and much higher than the results obtained 
by Blanc for Roman soils (A., 1909, ii, 366, 459). T. S. P. 


Tbe Measurement of the Radioactivity of Springs. C. 
Enever, H. Sitvexine, and A. Koenig (Chem, Zeit., 1914, 38, 
425—427 and 446—450).—This paper contains details of the 
measurement of the radioactivity of natural waters by means of 
the “ fontaktoscope,” tables in connexion with it, the drawing and 
transport of the water, the sources of error, and improved forms 
of the measuring instruments employed. F. S. 


Determination of the Electric Elementary Quantum by 
Thermo-mechanical Methods. Friepricu WaAcnter (Ann. Phystk, 
1914, [iv], 44, 127—144).—The author criticises the modern theory 
of electricity, and maintains that the elementary quantum cannot 
be regarded as an ultimate and fundamental constant of nature. 
The electrons are supposed to represent the smallest units of matter 
which owe their electrical charge to their kinetic energy. If the 
mechanical view is admitted as a working hypothesis, the so-called 
elementary quantum may be deduced from: (1) the kinetic energy 
of gas molecules; (2) the specific heat of solid substances; (3) the 
specific heat of liquid substances; (4) the specific heat of gases at 
constant volume. The agreement between the values obtained by 
these different methods is practically as good as that shown by the 
values obtained by methods which are based on the generally 
accepted modern views. H. M. D. 


[Electrical] Resistance of some Iron Nickel Alloys. A. P. 
Scutetcuer and W. Guertier (Zeitsch. LElektrochem. 1914, 20, 
237—-252).—Measurements of the electrical resistance have been 
made with wires of iron-nickel alloys containing respectively 
35°25% Ni, 30°6% Ni, and 25°2% Ni. The measurements were made 
at temperatures from 0° to about 1000° ina vacuum. The object 
of the experiments was to determine the position of the equilibrium 
curve for the reversible and irreversible iron-nickel alloys. A 
number of curves are given, and from those obtained from the 
most trustworthy experiments, it is seen that a perfect parallelism 
exists, from which the conclusion is drawn that all three lie in a 
homogeneous field of the condition diagram, which extends for 
25% nickel alloy upwards to 900°, for 30% nickel alloy up to 700°, 
and for 35% nickel alloy upwards to 420°. It is held that a 
second homogeneous field lies above this, and the transition curve 
probably lies between them. J. F. 8S. 


Electrical Conductivity and Pressure of Flow of Alloys of 
Potassium and Rubidium. N.S. Kurnakov and A. I. Nrxitinsk1 
(J. Russ. Phys. Chem. Soc., 1914, 46, 360—371).—The composition- 
electrical conductivity curve for mixtures of metals forming 
isomorphous mixtures in all proportions is a continuous curve 
exhibiting a minimum, the corresponding curve connecting the 
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composition with the temperature-coefficient of resistance being 
symbatic in form. Consequently, at low temperatures the minimal 
conductivity for such mixtures should become more pronounced, 
and at high temperatures less so. The measurement of conductivity 
at high temperatures is, however, accompanied by considerable 
difficulty, and few results have been obtained in this direction. 
This difficulty is avoided in the authors’ measurements on alloys 
of potassium and rubidium, which fuse at low temperatures. The 
conductivity was measured at various temperatures from 0° to 100° 
with both liquid and solid alloys of different compositions. The 
alloys were prepared, and the measurements made in an atmo- 
sphere of nitrogen in special forms of apparatus. 

At 0° and at 25° the conductivity curves show very flat minima 
at 73°11 and 80°57 atom % rubidium respectively, rise of tempera- 
ture thus displacing the minimum towards the conductivity of the 
component with the lesser conductivity. The curves at 50—100° 
for the liquid alloys possess no minima, the conductivity increasing 
continuously from that of rubidium to that of potassium. The 
curves for the solid alloys resemble those usually obtained for 
liquid solutions, owing to the slight lowering in the conductivity 
produced by adding potassium to rubidium, 19°43 atom % of the 
former metal changing /, x 104 only from 8°86 to 8°6. The tempera- 
ture-coefficient of resistance curves are similar to those of con- 
ductivity. 

Addition of rubidium to potassium is accompanied by a sharp 
rise in the pressure of flow at 22° from 0°09 to a maximum of 
0°28 kilos. per sq. mm. with 14°29 atom % rubidium, after which 
a continuous fall takes place to the value 0°08 for the latter metal. 
The curve is thus antibatic to those of conductivity and tempera- 
ture-coefficient of resistance. It is evident that the pressure of flow 
is more sensitive than the electrical conductivity as an indicator of 
those changes which accompany the formation of isomorphous 
mixtures of plastic substances. T. H. P. 


Relation between Ionic Mobility and Ionic Volume. G. R. 
Mines (Kolloid-Z-itsch., 1914, 14, 168 -170).—The electrical con- 
ductivity of solutions of CeCl,; and |Co(NHs),|Cl,; has been 
measured at concentrations varying from 1/20 to 1/2560 molar. 
The conductivity of the simple salt is somewhat smaller in the 
more concentrated solutions, and a little greater in the more dilute 
solutions, but the differences are always small. The two salts have 
also been compared in respect of the rate at which they diffuse 
into gelatin which was placed in contact with 0°1 molar solutions 
of the salts. The observations show that the complex salt diffuses 
appreciably faster than the simple salt. It seems necessary to 
assume, therefore, that the simple metallic cation carries a much 
larger water envelope than the complex cation, and the author 
considers that the extent to which hydration of the ions occurs is 
determined by the size of the ion. In the case of a small ion, 
which is characterised by a large surface density of the electrical 
charge, the forces brought into play will be such as to bring a 
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relatively large number of water molecules into close association 
with the ions. The larger the volume of the free ion and the 
smaller the electrical density, the smaller will be the number of 
water molecules which are affected. These views are applied to 
the consideration of the relations subsisting between the mobilities 
and volumes of the alkali metal ions. H. M. D. 


The Action of Electrolytes on the Dissociating Power of 
Solvents. I. A. Sacwanov (Zeitsch. physikal. Chem, 1914, 87, 
441—-448).—-A_ series of electro-conductivity measurements have 
been made with mixtures of electrolytes in solvents of low dielectric 
constant; these include mixtures of potassium formate and 
pyridine, pyridine acetate and aniline acetate in acetic acid 
(DC 6°5); mixtures of tetraethylammonium iodide and aniline 
hydrobromide, tetraethylammonium iodide and ammonium iodide 
in aniline (DC 6°8); mixtures of pyridine hydrobromide and 
diethylamine hydrobromide, pyridine hydrobromide and pyridine 
hydrochloride in chloroform (DC 4°7). Comparative measurements 
were made in aqueous solutions of binary mixtures of potassium 
chloride with succinic acid and tartaric acid, and of sodium chloride 
with the same acids. The specific conductivity measured in the 
case of the aqueous solutions is always smaller than that calcu- 
lated from the single conductivity values, whereas the specific con- 
ductivity in the other cases is always larger than the calculated 
values, in some cases being six times as large. The increase in 
the conductivity is greater the smaller the dielectric constant of 
the solvent, and the presence of two salts with a common ion in 
these solvents also shows an increased conductivity. The con- 
clusion is therefore drawn that in solvents of small dielectric 
constants, electrolytes exert a dissociating action on one another. 


J. F. S. 


Distribution of Solvent between Solutes. II. Electrical 
Conductivity of Mixtures of Salts of the Alkaline-earth and 
Alkali Metals. A. G. DoroscHevskt and 8S. V. DvorsHantscnik 
(J. Russ. Phys. Chem. Soc., 1914, 46, 371—379).—The measurements 
now described were made at 18°+0°02° under the same conditions 
as those made previously (A., 1913, ii, 1014). For the separate 
salts of the alkaline-earth metals, the conductivities, within the 
limits of dilution, v=10—100, are found to be in good agreement 
with the formula A= A —a/4/v, the constants A and a, calculated 
from Kohlrausch’s results, being respectively 122°77 and 61°852 for 
$CaCl,, 121°32 and 69°269 for $Ca(NO,)., 126°98 and 64°774 for 
4BaCl,, 124°45 and 89°74 for 4Ba(NO,)., and 116°93 and 59°809 
for 4MgCl,. For potassium iodide, the formula A=131°50— 
38°082/3/y holds, and for 4K,SO, and 4Na,SO, the formula 
A=A —a/8/v, A and a being 178°37 and 111°625 in the former 
and 151°90 and 98°10 in the latter case. 

The results obtained with mixtures, each containing the chlorides 
of one alkaline-earth and one alkali metal, show that solutions 
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of salts of these two types of metals are isohydric at equivalent con- 
centrations. This conclusion embraces salts the conductivities of 
which are expressed by the formule containing either 3/v or * v 
or %/v, and is hence of wider application than Barmwater’s formula 
for the conductivity of mixtures (A., 1899, ii, 274, 396), as this is 
valid only when the conductivity of the salts is given by 
A=A —a/3/v. 

With mixtures of salts containing different negative ions, the 
calculated values of the conductivities are arrived at by assuming 
that the above condition of isohydry persists with the four salts 
formed from a binary mixture. Comparison of these calculated 
values with the experimental data shows, however, that the latter 
are in some cases lower, and in others higher, than the former. 
“Depression” of the conductivity occurs with KNO,+4BaCl,, 
}K,SO,+4MgCl,, KNO,+4Na,SO,, NaNO,+4BaCl,, NaNO,+ 
}CaCl,, and 4Na,SO,+4MgCl,, whilst “exaltation” takes place 
with mixtures in which the negative ions are interchanged. The 
conditions governing the magnitude of the “depression” or 
“exaltation” are being investigated. iT. & FP. 


New Electric Crucible Furnace for Laboratory Use. Pau. 
Askenasy (Zeitisch. Elekirochem., 1914, 20, 253).—An electrical 
crucible furnace is described in which the usual platinum resist- 
ance is replaced by a common metal. This is prevented from 
oxidising by a packing of powdered charcoal, which is placed in 
the space between the actual furnace and the outer casing. The 
furnace is 50 mm. diameter and 80 mm. deep, and can be con- 
nected directly with the lighting circuit without any resistance 
in series. The efficiency of the furnace is high, and a temperature 
of 800° can be obtained in ten minutes, and one of 1100° in thirty 
minutes. The highest temperature obtainable in this furnace is 
1100°. J. F. S. 


Allotropy and Blectromotive Equilibrium. A. Smrrs (Proc. X. 
Akad, Wetensch. Amsterdam., 1914, 16, 1002—1005).—A reply to 
Cohen’s claim for priority (this vol., ii, 332) in respect of the 
accelerating influence of salt solutions on the attainment of equil- 
ibrium in metals. It is pointed out that the author’s theory has 
reference to the equilibrium between different kinds of molecules in 
a metal, whilst Cohen’s observations refer to the transformation 
of one polymorphic modification into another. H. M. D. 


Further Investigations on the Electrode-like Behaviour of 
Organic Substances which are Insoluble in Water. R. 
Beutner (Zeitsch. physikal. Chem., 1914, 87, 385—408. Compare 
A., 1913, ii, 468, 469, 662).—.A continuation of the work previously 
published ; the present paper deals with the measurement of the 
£.M.F. of galvanic elements composed of two conducting electrodes 
(Hg, Hg,Cl,, nKCl), solution of a salt, and an organic substance 
insoluble in water. The element can be represented by 

NE .n/10KCI salicylaldehyde VE. 
N/10-solutions of NH,Cl, BaCl,, MgCl,, and CaCl, were substi- 


re __ 
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tuted for the potassium chloride in the element given above. By 
this arrangement, the #.M.F. at the surface of the solution and 
the salicylaldehyde is measured. Measurements are also given of 
elements in which salicylaldehyde has been replaced by guaiacol, 
acetophenone, benzyl alcohol, benzaldehyde, anisaldehyde, cinnam- 
aldehyde, and ethyl) acetoacetate, and in which the hydrochlorides 
of aniline, benzylamine, methylaniline, and dimethylaniline have 
been substituted for the metallic chlorides. It is shown that in 
elements where the hydrochloride of an organic base is measured 
against a solution of sodium chloride through an organic liquid, 
namely, aniline hydrochloride | salicylaldehyde | V/10-sodium 
chloride, the organic hydrochloride solution is always negative. 
This is in agreement with the theory previously put forward (/oc. 
cit.), since 1t can be assumed that the partition-coefficient of the 
organic hydrochloride between water and the organic liquid is 
greater than that of sodium chloride between the same solvents. 
In elements where the sodium salt of an organic acid is measured 
against sodium chloride, the first-named solution is always positive. 
Substances with a relatively high partition-coefficient show an 
irreversibility of the potential difference. In binary salt solutions, 
the #.M.F. does not change in a linear manner with the composi- 
tion. Addition of salts of large partition-coefficient influences the 
potential difference more than that of salts of low partition- 
coefficient. From the above-mentioned results, the author draws 
the conclusion that an 2.M.F. is set up by two equally concen- 
trated electrolytes, separated by a conducting organic liquid, in- 
soluble in water, which is dependent on the partition-coefficients of 
the two salts between water and the organic liquid. It is shown 
that the idea of an adsorption potential (Baur, Zettsch. Elektro- 
chem., 1913, 19, 590) is unnecessary for the explanation of these 
potential differences on the basis of thermodynamic laws. 
J. F. S. 

Influence of the Superposition of Alternating Current on 
Direct Current in Electrolysis. O. Rrirtinerr (Zeitsch. Elektrochem., 
1914, 20, 261—269).—In the electrolysis of many substances the 
overvoltage is responsible for the nature of the product, and as 
in many cases the same overvoltage, which is advantageous for the 
product of the reaction, also works disadvantageously toward 
certain intermediate products. The superposition of an alternating 
current on a direct current has the effect of reducing the over- 
voltage, and with the object of seeing whether such a current 
would give a yield of the intermediate product instead of the usual 
product, electrolyses were carried out. Thus, in the electrolysis of 
sulphuric acid, instead of persulphuric acid, ozone was obtained. 
In the electrolysis of ethyl and propyl alcohols, acetaldehyde 
and propaldehyde were obtained instead of the corresponding 
acids, as is usual. This result confirms the experiments of Dony- 
Hénault (A., 1900, ii, 644), which show that when the potential 
of the anode is kept low enough, aldehydes are formed from 
alcohols, but at higher potentials acids are produced. A pulsating 
negative direct current opposed to the ordinary current reduces 
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the anode potential, and an increased yield of ozone is obtained. 
If the alternating current has a high frequency, its depolarising 
action is weaker, and this is shown to be due to the strong phase 
displacement brought about by the high capacity of the electrode. 
Experiments were also made on the oxidation of ammonia in 
sodium hydroxide solution in the presence of copper as catalyst. 
In this case a yield of 40°2% of the theoretical amount of nitrous 
acid was produced without any nitric acid. Benzoic acid and 
benzaldehyde were obtained from toluene suspended in sulphuric 
acid (D 1°22), using lead peroxide anodes, and p-benzaldehyde- 
sulphonic acid was obtained from the sodium salt of ptoluene- 
sulphonic acid dissolved in dilute sulphuric acid, using lead 


peroxide anodes. J. F.S. 


Electrolysis of Mixtures of Molten Potassium and Sodium 
Salts. Brrnnarp Neumann and Einar Bereve (Zeitsch. Elektrochem., 
1914, 20, 271—275).—Castner has shown in the preparation of 
sodium from fused sodium hydroxide that the yield of metal is 
better the lower the temperature of electrolysis. The present paper 
deals with attempts to lower the melting point of molten sodium 
hydroxide by the addition of salts of sodium and potassium, and 
from the mixtures of low melting point to obtain pure sodium by 
electrolysis. The first part of the paper deals with determinations 
of the melting point of sodium hydroxide to which various quanti- 
ties of potassium hydroxide, sodium carbonate, a mixture of 48°5% 
sodium carbonate and 51°5% potassium carbonate, and a mixture 
of potassium hydroxide and sodium carbonate have been added. 
Complete melting-point curves are given for the above-mentioned 
mixtures, and minima are indicated as follows: 41°6% NaOH + 
58°4% KOH, m. p. 167°; 17% Na,CO,+83% NaOH, 280°; 79°3% 
NaOH + 20°7% (Na,CO,+ K,CO, as above), 265°. The lowerings 
of the melting point of sodium hydroxide have been controlled by 
calculations based on the Raoult law of proportionality of the 
lowering of the freezing point, and the calculated figures agree well 
with those determined experimentally. These various more fusible 
mixtures have been electrolysed, and in every case an alloy of 
sodium and potassium was obtained. The electrolysis was effected 
in a nickel crucible, using an annular nickel anode, and a nickel 
rod as cathode, with an #.M.F. of 3°9 volts and 1 ampere per sq. 
em. of anode as the current density. Using a constant current for 
electrolysis, the content of the metal deposited on potassium in- 
creased with increasing concentration of potassium in the melt. 
With the mixture 60% NaOH 40% KOH, the metal deposited had 
the composition 60% Na 40% K. On increasing the current 
density, the alloy increased its percentage of potassium; these 
same effects were also observed in the melts containing carbonate. 

J. F.S. 


The Electrolytic Deposition of Alloys and their Metallo- 
graphical and Mechanical Investigation. II. Deposition of 
Copper-Tin Bronzes. R. Kremann, C. Tx. Sucuy, J. Lorper, and 
R. Maas (Monatsh., 1914, 35, 219—288).—The experiments were 
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conducted on the same lines as those described in the previous 
investigation (this vol., ii, 96), potential measurements being first 
carried out in order to determine with what concentrations and 
under what conditions the deposition potentials of the two metals 
were close together. Baths made up from copper sulphate, 
stannous chloride, and ammonia solutions, with or without the 
addition of sodium hydroxide and ammonium chloride, did not 
give satisfactory results, but bronze could be deposited either from 
tartrate or cyanide baths, a necessary condition for a good deposit 
in sheet form being a high content of free alkali hydroxide. As 
the content of alkali increases, the deposits become more elastic, 
and contain less hydrogen and cuprous oxide. With high con- 
centrations of alkali hydroxide, however, the copper anode becomes 
passive, and accompanying this passivification, especially in 
tartrate baths, decomposition of the electrolyte takes place, thus 
limiting the length of time the bath may be used to a few days. 
There is an optimum alkali concentration which gives the best 
results. The decomposition in the tartrate baths is due to oxida- 
tion of the tartaric acid and subsequent reduction of the copper 
salt. 

Investigation of the microscopic structure, of the #.M.F., and 
of the sclerometric hardness of the deposits, showed that the 
bronzes obtained from the cyanide baths were more uniform in 
structure than those from the tartrate baths. 

Technically, owing to the decomposition of the tartrate baths 
and the less uniform structure of the deposits, the cyanide baths 
are to be preferred. T. 8. P. 


Electro deposition of Nickel. C. W. Benyert, H. C. Kenny, 
and R. P. Duetiss (J. Physical Chem., 1914, 18, 373—384).—Experi- 
ments have been made to ascertain the conditions which affect 
the electro-deposition of nickel from a solution of nickel ammonium 
sulphate. This solution contained 80 grams of the double sulphate 
and 10 grams of nickel chloride per litre, and nickel anodes, con- 
taining 7°6% of iron, were used. 

A good deposit of nickel may be obtained if the solution at the 
surface of the cathode is kept alkaline. The efficiency of the 
process depends on the alkalinity of the cathode solution, and 
diminishes if the alkalinity is reduced by vigorous stirring of the 
solution. 

The iron content of the deposit formed on a rotating cathode is 
found to be greater than that of the deposit on a stationary 
cathode. The efficiency is not materially affected by the iron 
content of the anode. H. M. D. 


The Interpretation of the Magnetic Properties of Mixtures 
of Oxygen and Nitrogen. Apert Perrier and H. KAMERLINGH 
Onnes (Compt. rend., 1914, 158, 1074—1076).—A_ theoretical 
discussion of results already obtained on the effect of diluting 
oxygen with nitrogen, the coefficient of magnetisation of the first 
element increasing towards the value which satisfies Curie’s law. 


| 
\ 
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The variation in density of oxygen only modifies its specific 
magnetisation, without varying its Curie constant. The molecular 
field varies practically with the density, although for large dilu- 
tions the variation is apparently slightly more rapid. W. G. 


The Magneton Theory. R. Gans (Ber. Deut. physikal. Ges., 1914, 
16, 367—368).—A reply to Heydweiller’s criticism (this vol., ii, 
24). H. M. D. 


The Magneto-chemistry of Nickel Compounds and the 
Theory of the Magneton. B. Caprera, E. Moves, and J. Guzman 
(Arch. Sct. phys. nat., 1914, [iv], 3'7, 324—334; Anal. Fis. Quim., 
1914, 12, 131—142).—Using the method previously described 
(this vol., ii, 24), the authors have determined the magnetic suscep- 
tibility of solutions: of varying concentrations of nickel sulphate, 
nickel chloride, and nickel nitrate. The number of magnetons for 
nickel is found to be 16; it is independent of the concentration, 
and of the temperature between 14° and 25°. In the case of an 
almost saturated solution of potassium nickelocyanide at 15°, the 
magnetic susceptibility is found to be —1°77 x 10-4, the salt being 
diamagnetic. x. & P. 


Influence of Molecular Constitution and Temperature on 
Magnetic Susceptibility. A. E. Oxiey (Phil. Trans., 1914, A, 214, 
109—146).—Measurements have been made of the magnetic 
susceptibility of a number of organic compounds, with special 
reference to the change in this property which accompanies the 
transition from the liquid to the solid state. The substances 
investigated were toluene, o-xylene, cymene, nitrobenzene, chloro- 
benzene, bromobenzene, aniline, benzyl chloride, benzoyl chloride, 
benzaldehyde, benzene, pyridine, phenylhydrazine, acetophenone, 
benzophenone, naphthalene, a-bromonaphthalene, and a-naphthy]l- 
amine. 

In most cases it has been found that the substance is more 
diamagnetic in the liquid than in the crystalline form. The 
behaviour of benzoyl chloride and phenylhydrazine is exceptional, 
and this abnormal change in the susceptibility was also found in 
the liquid crystalline compounds cholesteryl chloride and pazoxy- 
anisole. Nearly all the benzene derivatives show a change in the 
susceptibility of the order of 5% on solidification. 

The observations are discussed in terms of the view which has 


been referred to in a previous paper (A., 1912, ii, 325). 
H. M. D. 


The Differential Scale of Temperatures. TsapibE PEcZALSKI 
(Compt. rend., 1914, 158, 1164—1166).—The author has developed 


an exponential scale of temperatures expressed by 7'= T eS: cy 
where a is a constant, which possesses the essential properties of 
differential temperatures, and he quotes several properties of this 
scale bearing upon the physical properties of substances. W. G. 
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Expavusion of Liquid Mixtures and Solutions on Heating. 
W. Herz (Zerisch. physikal. Chem., 1914, 8'7, 63—68. Compare this 
vol., ii, 25).—The author has applied the Mendeléev equation on 
the thermal expansion of liquids to mixtures of liquids and solu- 
tions. Binary mixtures of benzene, toluene, aniline, and nitro- 
benzene have been prepared, and their densities have been 
measured by means of an Ostwald-Sprengel pyknometer at tempera- 
tures from 25—90°. The value for & has been determined and 
used for calculating the density in each case. There is a remark- 
ably good agreement between the experimentally determined value 
and the calculated value. A number of solutions—diphenylamine 
in aniline, iodine in benzene, benzoic acid in benzene, and iodine 
in toluene—have been treated in the same way, with results which 
are equally good. It has been previously shown (loc. cit.) that 
water does not obey the Mendeléev law, but a series of aqueous 
solutions treated in the same way as the substances mentioned 
above give good agreement at temperatures above that of the 
maximum density of water and in the case of concentrated solu- 
tions. Experiments were made with aqueous solutions of sodium 
chloride, sodium hydroxide, sulphuric acid, acetic acid, and sucrose. 
In the case of sodium hydroxide, a 5% solution gave a k value 
which differed from the mean by 20°5%, whereas a 50% solution 
only differed 1°8%. J. F. 8. 


Theoretical Treatment of the Phenomena in Dilute Gases. 
B. Baute (Ann. Physik, 1914, [iv], 44, 145—176).—A mathematical 
paper in which the thermal conductivity and viscosity of gases at 
very low pressures are discussed. H. M. D. 


Ratio of the Specific Heats of Air, Hydrogen, Carbon 
Dioxide, and Nitrous Oxide. H. N. Mercer (/’roc. Physical Soe. 
London, 1914, 26, 155—163).—The cooling effect of adiabatic 
expansion has been made use of to determine the specific heat 
ratio. The change in the temperature was measured by the altera- 
tion in the resistance of a very fine platinum wire. The resist- 
ance thermometer was compensated for conduction along the leads, 
and by the employment of an automatic contact which closes the 
galvanometer circuit at the right moment, it has been found 
possible to obtain measurements of considerable accuracy with a 
vessel of only 300 c.c. capacity. The values obtained for the 
specific heat ratio are: air, 1°400; hydrogen, 1°398; carbon 
dioxide, 1°292; nitrous oxide, 1°261. The values of cy, calculated 
from these ratios, are: air, 0°2403; hydrogen, 3°4704; carbon 
dioxide, 0°2000; nitrous oxide, 0°2185. These numbers are in 
good agreement with the directly determined values of cp. 

H. M. D. 


Specific Heat of Liquids at Constant Volume and the 
Difference between the Specific Heats at Constant Volume 
and at Constant Pressure. Danie, Tyrer (Zeitsch. physikal. Chem., 
1914, 87, 169—-181).—The author has calculated the values of the 
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specific heat at constant volume (c,), the difference between the 
two specific heats (c,—c,), and the ratio of the two specific heats, 
Cp/¢y, for a series of liquids from a series of previously published 
(T., 1913, 103, 1675) compressibility determinations. A compari- 
son of the ¢, values for the liquid and vapour shows that the 
liquid value is considerably higher than that of the vapour. The 
hypothesis of de Heen on the change of (c,)—c,) with temperature 
is discussed, and it is shown that when the molecular attraction is 
expressed by the function a/v? of the van der Waals equation, 
the de MHeen hypothesis does not hold. The expression 
(¢»p —¢,)v*/(dv/dt)=const. is deduced on the assumption that the 
pressure of attraction is given by a/v?; this expression holds for 
normal liquids within the experimental error. The product of the 
molecular weight and the factor (c,—c,) is approximately constant 
for normal liquids at the same temperature. The equation 
Ll. (dv/dt)/v(epy—e,)=1, in which / is the latent heat, is deduced 
and found to be approximately correct. A table is given of the 
values ¢,, ¢,, and the ratio c,/c, at a series of temperatures for 
the liquids benzene, toluene, chloroform, carbon tetrachloride, 


ether, chlorobenzene, carbon disulphide, ethyl alcohol, and water. 
os F & 


The Pyrophoric Phenomenon in Metals. A. Smits, A. Kerrner, 
and A. L. W. ne Gee (Proc. K. Akad. Wetensch. Amsterdam, 1914, 16, 
999—1001).—Dilatometric experiments have shown that the con- 
version of pyrophoric into non-pyrophoric iron is accompanied by 
an appreciable increase in volume. The transformation is com- 
pleted in about forty-eight hours at 310—320°. The observed 
change in volume affords support for the theory that the pyro- 
phoric modification consists of a mixture of different kinds of mole- 


cules which are not in a state of equilibrium (compare this vol., 
ii, 165). H. M. D. 


Reheating and Annealing after Tempering of Copper-Tin 
and Copper-Zinc Alloys. A. Portevin (Compt. rend., 1914, 158, 
1174—1177. Compare Grenet, A., 1911, ii, 42).—Alloys of copper— 
tin and copper-zine behave in the same way as alloys of copper— 
aluminium (compare Portevin and Arnou, A., 1912, ii, 352) on 
reheating and annealing after tempering. The pro-eutectoid con- 
stituent, which had dissolved entirely or in part during tempering, 
separates out in such a way as to give the alloy the Widman- 
staetten structure, visible under a microscope. Further, the com- 
mencement of reheating is accompanied by an increase in the 


hardness of the alloy. W. G. 


Thermolysis. The Ludwig-Soret Phenomenon in Solids. 
HERMANN WessExs (Zeitsch. physikal. Chem., 1914, 8'7, 215—252).— 
The author has investigated the manner in which the composition 
of solid mixtures changes when subjected to a gradation of tempera- 
ture. The mixtures examined were: hydrated silica, borax glasses 
containing metal oxides (namely, CoO), silicate glasses coloured by 
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metal oxides, a solution of benzene in caoutchouc, and a 2% mix- 
ture of azobenzene in dibenzyl. It is shown that in the case of 
solids containing water, the water diffuses to the colder regions of 
the substance; the same observation is made in the benzene—caout- 
chouc mixture, namely, that the volatile constituent passes to the 
colder regions. In the cases of coloured glass, it is shown that 
the dissolved metal oxides pass to the colder regions of the mix- 
ture, but in the mixed crystals of azobenzene and dibenzyl the 
azobenzene diffuses to the warmer side. J. F. 8. 


Heats of Cooling of Aluminium, Iron, Antimony, and 
Nickel. P. N. Lascurscnenko (J uss. Phys. Chem. Soc , 1914, 46, 
311—333).—The amounts of heat developed by these metals during 
cooling were measured in the manner previously described (A., 
1913, ii, 671). 

The aluminium used contained 0°31% Si and 0°63% Fe, but was 
free from copper and lead. The curve connecting the amount of 
heat developed by 1 gram of aluminium in cooling from any given 
temperature to 23—-24° with this temperature is continuous to 580°, 
and is somewhat convex towards the temperature axis. Between 
580° and 590° a marked change in direction of the curve occurs, 
and at 670—650° a sudden increase in the amount of heat, owing 
to fusion of the metal. The heat of fusion is found to be 71 cal. 
per gram. Even when the metal is melted and heated at 
700—720° it exerts no action on the quartz tube, and only at 750° 
does the formation of silicon occur. 

In the experiments with iron, the metal used was free from 
pearlite, and contained only minimal inclusions of slag. The heat 
of cooling curve shows two marked changes in direction, at 
730° (a-Fe == £B-Fe) and 895° (8-Fe = y-Fe) respectively, and 
beyond 900°, when the iron is in the y-form, the specific heat in- 
creases rapidly with rise of temperature. Measurement of the 
heat of cooling of electrolytic iron confirms the temperature 730° 
for the change of a- into B-iron. The conversion of the B- into 
the a-modification is accompanied by the development of 5 cal. 
per gram or 0°28 Cal. per gram-atom, and that of y- into B-iron 
by about 6°1 cal. per gram or 0°38 Cal. per gram-atom. 

The nickel employed was of 99°89% purity. The heat of cooling 
curve shows a break at 355—365°, in complete agreement with 
previous observations, and indicates, further, the existence of a 
third modification of nickel stable above 700°. This indication is 
confirmed by the change of the metal at high temperatures into 
a brittle form with a coarsely crystalline structure (compare Cohen, 
Zeitsch. Elektrochem., 1909, 15, 686). The first transformation, 
at 363°, is accompanied by the development of about 3°11 Cal. 
per gram-atom. 

Antimony was investigated at temperatures ranging from 200° 
to 680°, and within these limits the heat of cooling curve is quite 
continuous. This metal melts at 630°, and the latent heat is 
4°85 Cal. per gram-atom. T. H. P. 


ii, 428 ABSTRACTS OF CHEMICAL PAPERS. 


Application of Cryoscopy to the Determination of Double 
Salts in Aqueous Solution. KE. Cornxc and G. Ursain (Compt. 
vend., 1914, 158, 1118—1121).—A determination of the lowering of 
the freezing point of solutions of one compound in aqueous solu- 
tions of another gives an indication of the formation of a double 
salt. If a difference is found between the values observed and 
calculated, it is an indication of the existence of a double salt in 
solution, this difference being at its maximum when the two sub- 
stances are in the molecular proportions corresponding with that 
of the double salt. The cases studied were cadmium iodide and 
alkali iodides, cadmium bromide and alkali bromides, and 
cadmium chloride and alkali chlorides. The results obtained were 
in agreement with the known constitution of the solid double salts 
in these cases. W. G. 


Differentiation of Racemic and Pseudo-racemic Substances. 
G. Tammann (Zeitsch. physikal. Chem., 1914, 87, 357—365).—A 
method of molecular-weight determination is developed for deciding 
whether an inactive substance is made up of mixed crystals of the 
d and / kinds, or whether it is a true racemic compound. The 
method is based on the entropy change in melting. It is shown 
that for the melting of a gram-molecule of a substance the entropy 
change is given by the equation 

Mr,/T,+4aW /T,=10 to 16 cal., 

in which r,M/ is the molecular heat of fusion, 7, the melting point 
in degrees absolute, Aa is the change in molecular concentration in 
fractions of a gram-molecule, and W the heat change due to the 
change of concentration in melting. The factor Aa=0 for normal 
liquids, consequently Mr,/7,=10—16 cal. in these cases. This 
rule can also hold for abnormal liquids when W=0. Four cases 
are worked out for racemic substances and applied to the cases of 
carvoxime and methyl tartrate. The latent heat of fusion for 
1 gram of the d,, l-, and «forms of these substances was deter- 
mined, and in the case of the three carvoximes the value of 
Mr,/T, is 11°2, which indicates that there is no change of molecular 
weight, and that the inactive carvoxime is not a true racemic com- 
pound, but presents a case of a pseudo-racemic substance. The 
inactive tartaric ester has a value of 17°4, whilst the d-ester has a 
normal value 11°9. From these figures and other considerations 
the conclusion is drawn that here a case of a true racemic com- 
pound is presented. J. F. 8. 


Determination of the Critical Temperature of Some Mercury 
Haloids. Léon Rorinsanz and W.apimir SucHopski (Zettsch 
physikal. Chem., 1914, 87, 253—256).—The critical temperature of 
mercuric chloride, bromide, and iodide have been determined. 
The substances were sublimed in a vacuum into small quartz tubes 
1 mm. internal diameter and 15 mm. long. The tubes were sealed 
off and bound to the junction of a platinum—rhodium platinum 
couple, and heated in a small electric furnace. The critical 
temperatures were obtained from both sides, and did not differ 
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more than 1° in the various determinations. The following values 
in degrees absolute were obtained: HgCl,, 976°; HgBro, 1011°; 
HglI,, 1072°. It is shown that the value 7,/7;, where 7, is the 
boiling point at atmospheric pressure and 7, is the critical tempera- 
ture, is equal to 0°59, a value much lower than that demanded by 
the formula 7',/7,=0°67. Using the expression 
T,=J's . Vs — 273 /2(v,—1) 

(Thorpe and Rucker, T., 1884, 45, 143), in which v, is the volume 
at the boiling point in relation to that at zero, and using the 
density values of Prideaux (T., 1910, 97, 2032), the critical 
temperatures of the three substances are calculated to HgCl,, 
1268°, HgBr., 1013°, and HglI,, 1077°, from which it will be seen 
that the values for the bromide and iodide agree well with the 
experimental value, whilst that for the chloride is widely divergent. 


An Application of Nernst’s Approximation [Vapour 
Pressure] Formula. P. Winternitz (Physikal. Zeitsch., 1914, 15, 
397—-399).—Whereas, according to the Trouton and the Le 
Chatelier-Forcrand rules, the ratio Q/7 should be constant, where 
Q is the molecular heat of vaporisation or dissociation, and 7' is 
the temperature at which the vapour pressure or dissociation 
pressure becomes equal to that of the atmosphere, Nernst’s 
formula indicates that this relation cannot hold at very high or 
very low temperatures. By reference to the data for tungsten and 
hydrogen, it is found that the conclusion drawn from Nernst’s 
formula is in agreement with experiment. According to experi- 
ment, Q/7'=15°0 for hydrogen and 41°0 for tungsten, and the 
values obtained from Nernst’s formula are respectively 17°0 and 
42°2. H. M. D. 


The Chemical Constant of Hydrogen. von Konner and P. 
Winternitz (Physikal. Zeitsch., 1914, 15, 393—397).—The so-called 
“chemical constant” which appears as an integration constant in 
Nernst’s vapour-pressure formula has been calculated for hydrogen 
by making use of Brénsted’s data for the affinity of the reaction 
H,+HgO=Hg+H,0 (A., 1909, ii, 10, 369). The value thus 
obtained is C = —1°303. H. M. D. 


The Atomic Character of Chemical Change in Gaseous 
Systems. E. Briner (J. Chim. Phys., 1914, 12, 109—132).—From 
the values calculated for the heats of formation of the molecules 
of iodine, bromine, chlorine, sulphur, and hydrogen, it seems prob- 
able that 4ll chemical compounds are exothermic if the energy 
content of the compound is compared with that of the component 
elements in the atomic condition. This view is applied to the con- 
sideration of the equilibrium in gaseous mixtures at high tempera- 
tures, and it is shown that the concentration of so-called endo- 
thermic compounds should pass through a maximum as the 
temperature increases, afterwards falling as the temperature con- 
tinues to rise. The influence of temperature on the proportion of 
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nitric oxide which is present in a mixture of nitrogen and oxygen 
is discussed as a special case. ; 

On the assumption that the formation of compounds in gaseous 
systems is due to the reactivity of the elementary atoms, it 1s 
possible to give a satisfactory explanation of the phenomena of 
“false equilibrium,” and also of various catalytic effects. The 
assumption also affords a basis for the deduction of the relation- 
ship between the reaction velocity and the temperature of gaseous 
systems. H. M. D. 


The Gas Equation at Low Temperatures. O. Sackur (Ber., 
1914, 47, 1318—1323).—Basing his considerations on the quantum 
hypothesis, and on Planck’s theory, which is based on the assump- 
tion that the kinetic energy of a substance at the absolute zero has 
a definite value, the author puts forward the following gas equation 
for low temperatures (compare A., 1913, ii, 128): 

7 1 a [4 FF. 3f4y" 
PY=RI|1+ z9( we)? ise Ft Tg) 7) 
where a and 6 are the van der Waals’ constants, M is the mole 
cular weight of the gas, and A is a universal constant for all 
gases, the value of which can be calculated by the quantum theory. 

According to this equation, the curve showing the relation 
between the pressure and the product PV should be concave 
towards the axis of pressure. Experiments show that this is the 


case for hydrogen and helium at the temperature of boiling 
hydrogen (—253°) and pressures below one atmosphere. It can 
also be shown that, a similar result holds at —196° and —183°, 
although the effect is not so marked. T. S. P. 


Equation of Condition. A. Wont (Zeitsch. physikal. Chem., 
1914, 87, 1—39).—The author has deduced an equation of con- 
dition of the form p=RT/(v—b)—a/v(v—b)+ cv’, in which a 
and 6 are constants having the same values as in the van der 
Waals’ equation, and ¢ is a constant which is a function of the 
temperature. The equation has been tested by means of the data 
collected for fluorobenzene, n-pentane, B-methylbutane, ethyl alcohol, 
carbon dioxide, argon, oxygen, helium, and hydrogen. It is shown 
that in all cases that the isothermals and vapour-pressure curves 
can be reproduced with sufficient exactitude by means of this 
equation, and their constants can all be obtained from the three 
values PR, Tx, and px. The dependence of the attraction factor on 
temperature is given by a/0@, that of the repulsion factor is given 
by ¢/@ above 7, and c/6? below 7,;. In the case of carbon 
dioxide between pressures of 100—1000 atmos., b=v,/(5+ em), in 
which 5 is approximately equal to 4. For pressures below p,, 6 is 
constant. A number of equations of condition of variously second-, 
third-, and fifth-order equations of v are discussed and compared 
with the present equation, and it is shown the author’s equation 
represents the actual facts better than any of them; it is also 
shown that a cubic equation with R and (v—b) in the numerator 
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cannot represent the actual conditions if the critical region is to 
be included in the range of the equation. J. F. 8. 


Some Relationships between the Compressibility and other 
Physical Properties of Liquids together with Remarks on the 
Values of a and 6 in the van der Waals’ Equation for the 
Liquid Condition. Danie, Tyrer (Zettsch. physikal. Chem., 1914, 
87, 182—195).—Making use of compressibility data previously 
determined by the author (T., 1913, 103, 1675), the expression 
B=T(dv/dt).v/c, where B is the isothermal compressibility, is 
confirmed. The relationship Ay‘/?=constant=0°00253, deduced 
and applied by Richards and Matthews (A., 1908, ii, 158) to 
measurements at high pressures, is applied to the author’s measure- 
ments at 1°5 atmospheres’ pressure. It is shown that with in- 
creasing temperature the value increases, except in the case of 
water, whilst for the same temperature the value is approximately 
constant for all liquids except carbon disulphide, ethyl alcohol, 
and water. It is shown that the expression By‘/3/71/3=k, where y 
is the surface tension and 7' the absolute temperature. A number 
of other relationships are also considered and tested on the same 
data. The value of 6 of the van der Waals equation is determined 
for a number of liquids (see this vol., ii, 425) from the com- 
pressibility data. It is shown that 6 is approximately equal to 
V2/8, V,1/8, where V, and V respectively represent the molecular 
volume at the absolute zerg and at the experimental temperature. 
The value of a is obtained by substituting that of b in the van der 


Waals equation, and it is shown that for temperatures below that 


of the critical point the value of a is approximately constant. 
J. F. 8. 


Surface Tension at the Surface of Separation of Two 
Solvents. Oskar LérAnr (Pfliger’s Archiv, 1914, 15'7, 211—250). 
—The surface tension at the surface separating water or an 
aqueous solution from various other liquids has been measured by 
the method of capillary rise, and also by the method which involves 
the determination of the weight of the drop which is formed at 
the end of a capillary tube immersed in the second liquid. In 
general, the results indicate that there is no simple relation con- 
necting the tensions observed at an air and at a water surface in 
the case of the liquids which have been examined. 

From experiments with aqueous solutions of different electro. 
lytes in contact with ethyl ether, nitrobenzene, chloroform, and 
carbon tetrachloride, it has been found that the surface tension 
depends on the nature of the ions and on the concentration of the 
solution. The influence of the anions is of greater importance 
than that of the cations. From the observations with 1¥-solutions 
of potassium salts, it is found that the anions arrange themselves 
in the order Cl, SO,, Br. I, SCN in the case of ethyl ether and 
nitrobenzene. Chloroform and carbon tetrachloride give a some- 
what different series. 

Sodium oleate in 0°1N-solution reduces the surface tension at 
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all four surfaces to a small fraction (1/10 to 1/26) of the value for 
pure water. Ethyl alcohol and chloral hydrate have a similar, but 
smaller, influence on the surface tension. A solution of egg- 
albumin has a smaller surface tension than water, and the influence 
of the albumin is much greater for a liquid-liquid surface than for 
a liquid-air surface. 

Blood serum has also a smaller tension than water at the surface 
of each of the four liquids investigated. H. M. D. 


Work Done in the Formation of a Surface Transition Layer 
of a Liquid Mixture of Substances. R. D. Kureman (Proc. 
Camb. Phil. Soc., 1914, 17, 409—413).—In a previous paper (A., 
1913, ii, 26) a formula was deduced for the surface tension of a 
liquid on the assumption that no transition layer is formed at the 
surface. This formula is now extended to binary mixtures and 
values obtained for the surface tension of mixtures of benzene and 
carbon tetrachloride and of chloroform and carbon disulphide. The 
results show that the theoretical surface tension (A,) for mixtures 
of benzene and carbon tetrachloride is practically independent of 
the relative proportions of the constituents in the mixture. A 
similar relation is exhibited by the observed values of the surface 
tension (A,). 

The difference A,.—A, represents the external work done in the 
formation of the transition layer. For pure liquids, A,—A, is 
practically independent of the temperature, but for mixtures this 
difference increases with rise of temperature. H. M. D. 


The Viscosity of Rubber Solutions. R. Gaunt (/. Soc. Chem. 
Ind., 1914, 33, 446—452).—The method of procedure adopted in the 
determination of the viscosity of rubber solutions was practically 
identical with that cael by Fol (A., 1913, ii, 301). The 
majority of the experiments were made with the following different 
kinds of rubber: (a) a pale, thin plantation crépe Hevea, coagu- 
lated by means of acetic acid; (b) fine, hard Para; (c) Castilloa, 
prepared by centrifugalisation; (d) Funtumia sheet; (e) Ceara 
biscuits. The solvents, which were specially purified, with the 
exception of commercial xylene, were benzene, ether, light petrol- 
eum distilling below 50°, toluene, chloroform, and commercial 
xylene. The viscosities were measured at 20° with an Ostwald 
viscometer. 

The Castilloa and Funtumia rubbers mix with the solvents in all 
proportions, whereas the Para and Ceara rubbers are only partly 
soluble; in the latter cases the greater the proportion of rubber 
to a given quantity of solvent, the more rubber dissolves, the dis- 
solved rubber causing a partial solution of the insoluble constitu- 
ent; moreover, créping the Para rubber for forty-five minutes in 
cold water increases the solubility. 

The relation between the viscosity (7) of the rubber solutions in 
all the various solvents and the concentration (x) is given by the 
formula »=«*, where x is a constant. The inclination of the 
straight lines obtained by plotting logy against x, towards the 
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axis of z, gives the best method of comparing the viscosity of rubber 
solutions (compare Schidrowitz and Goldsbrough, A., 1913, ii, 750). 

Rubber solutions diminish in viscosity on keeping, and heat, 
as well as light, increases the rate of diminution in viscosity. At 
high temperatures the effect of light is less marked than that of 
heat. Such diminution takes place in the absence of air, and 
cannot be ascribed to oxidation; probably the dissolved rubber 
undergoes a physical change, the so-called “ depolymerisation.” 
The change in viscosity follows the law: «=a+blogt, where z is 
the diminution in viscosity in the time ¢, a is the diminution in 
the first unit of time, and 4 the increment of diminution with time. 
The greater the concentration of the solution the more rapid is the 
diminution in viscosity. 

The results of experiments are also detailed, in which the change 
of viscosity (1) of the same rubber in different solvents, and (2) of 
different rubbers in the same solvent, was investigated. The 
presence of xylene or higher hydrocarbons in commercial benzene 
affects the viscosity, and hence the necessity of using pure solvents 
(compare Schidrowitz, loc. cit.). a. & ®. 


Connexion between the Adsorption Isotherm and the Laws 
of Proust and Henry. W. P. A. Jonxer (Proc. K. Akad. Wetensch. 
Amsterdam, 1914, 16, 970—974).—If a substance is in distribution 
equilibrium with respect to two immiscible media, then at a given 
temperature and pressure the three-component system is character- 
ised by one degree of freedom. It follows that the concentration 
of the third substance in the one medium must be a function of 
its concentration in the second medium. 

It is shown that the formation of a definite compound by com- 
bination of the third substance with one of the immiscible media 
and the distribution of the substance in a constant ratio may be 


regarded as special cases of the general law of adsorption. 
H. M. D. 


Theory of Adsorption. A. Eucxen (Ber. Deut. physikal. Ges., 
1914, 16, 345—-362).—The nature of adsorption is discussed in 
reference to the special case of the adsorption of a gas by a 
chemically indifferent solid substance. On the assumption that 
the adsorption is due to the formation of a highly compressed 
layer of gas under the influence of the molecular attractive forces, 
formulz are deduced for the adsorption of (1) an ideal gas, (2) an 
actual gas above its critical temperature, (3) a vapour. In agree- 
ment with experiments, these formule indicate that at low pres- 
sures and high temperatures the quantity of gas adsorbed is pro- 
portional to the pressure of the gas. The dependence of the 
adsorption on the temperature observed by Homfray (A., 1910, ii, 
771) and Titov (A., 1910, ii, 1041) is also shown to be in general 
agreement with the requirements of the author’s formule. These 
also lead to values for the heat of adsorption which agree with the 
observed heat changes. 

In consequence of the diminution of the compressibility which 
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is shown by all gases as the density increases, the adsorption 
approximates to a maximum with increasing pressure. The surface 
saturation which corresponds with the attainment of this maximum 
can only be reached in the case of vapours if the adsorption takes 
place at a rough surface. H. M. D. 


Adsorption. X. Adsorption by Starch in Aqueous Am- 
moniacal Solutions of Cupric Hydroxide. A. V. Rakovskr (J. 
Russ. Phys. Chem. Soc., 1914, 46, 246—258. Compare A., 1913, 
ii, 303).—The preparation of large quantities of pure cupric hydr- 
oxide is somewhat difficult. If copper sulphate solution is precipi- 
tated by sodium or potassium hydroxide, not taken in excess, the 
precipitate contains a considerable proportion of SO,, which has a 
marked influence on the adsorbing properties of the hydroxide. 
If, on the other hand, the alkali hydroxide is added in excess, and 
especially of it is used in dilute solution (0°5%) to wash the 
precipitate, the latter readily changes, even below 15°, into cupric 
oxide, which is but sparingly soluble in aqueous ammonia. The 
best. method to overcome these difficulties is to precipitate and wash 
the hydroxide with aqueous ammonia, which dissolves only very 
little of the cupric hydroxide gel. 

In the present experiments, potato starch alone has been used. 
It has been found previously (A., 1913, ii, 302) that strongly disso- 
ciated alkalis are adsorbed in considerable proportions by starch, 
whereas the adsorption of the feebly dissociated ammonia is slight, 
and falls virtually to zero in presence of the strongly dissociated 
barium hydroxide. The base Cu(NH;),(OH), is a strong alkali, 
and may be expected to behave similarly to barium hydroxide as 
regards the adsorption of ammonium hydroxide by starch. The 
diminution in the concentration of the ammonia accompanying 
adsorption of aqueous ammoniacal cupric hydroxide solution may 
thus be taken to correspond with that entering into the composi- 
tion of the complex alkali. Consequently, if the adsorbed copper 
and ammofrfia are determined simultaneously, the value of m in the 
formula Cu(NH;),(OH), will be obtained. A number of such 
determinations, made with ammonia solutions varying in concen- 
tration from 1°7 to 11°54, gave values of m ranging from 1°89 to 
2°07, the mean being 1°96. Under these conditions, therefore, a 
base of the composition Cu(NH;),(OH), is always adsorbed. 

Measurements of the velocity of adsorption show that the 
adsorption of Cu(NH;),(OH), resembles that of barium hydroxide 
in so far as it is a complex process, the second stage of which 
proceeds very slowly, but differs from it in the diminution of the 
adsorption during this second stage. The cause of this complexity 
lies in an irreversible change of the starch resulting from the 
adsorption, the starch gelatinising and gradually passing into 
solution with formation of a product or products with adsorbing 
properties, which differ from those of the starch granule and are 
greater in the case of barium hydroxide and less with 

Cu(NHs;).(OH)>. 
Over their whole range the adsorption isotherms are expressed 
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neither by the equation C,=8C,'/?, nor by the equation for hydro- 
lysis. The latter is applicable or inapplicable according as the 
concentration of the alkali is such that the volume of the deposited 


starch does not or does change considerably (by more than 100%). 
T. H. P. 


Physico-chemical Force of Attraction. L. Gurvitscu (Zeitsch. 
physikal. Chem., 1914, 8'7, 323—332).—Cases of irreversible adsorption 
have been examined, in which a chemical change or a change in 
the adsorbed substance is impossible. Such cases are found when 
the gently heated mineral floridin (a hydrated silicate of alumin- 
jum, magnesium, and calcium containing on the average 56°5% 
SiO,, 11°6% Al,O;, 6°3% MgO, 3°3% CaO, and 18% H,O) is used as 
the absorbent for solutions of naphthenic acids, benzoic acid, or 
valeric acid. It is shown that floridin adsorbs 6% of the naph- 
thenic acids which cannot be extracted by light petroleum, but can 
be removed by ether. A series of adsorption experiments were 
made with solutions of benzoic acid in benzene, benzoic acid in 
light petroleum, and valeric acid in light petroleum. These solu- 
tions were all shaken with floridin. The results are calculated 
by means of the Freundlich formula, y=az", and it is shown that 
the values found experimentally do not agree with those calcu- 
lated, the difference between the calculated and experimental 
results increasing with increasing concentration. A formula of the 
type y=A+Kz", however, gives values which agree well with the 
experimental values. <A series of partition experiments on valeric 
acid in the binary mixtures, benzene-sulphuric acid and light 
petroleum-—sulphuric acid, were also carried out. It is shown that 
the amount of valeric acid taken up by the sulphuric acid as 
calculated by the Nernst partition formula does not agree with 
the experimental results, the divergence increasing with decreasing 
concentration. A good agreement between calculated and experi- 
mental quantities taken up by the sulphuric acid can be got by a 
formula of the type y=A+/(z), in which z is the amount of dis- 
solved acid originally present in the other solvent. As a result of 
these experiments, the author specifies the characteristic properties 
of the three forces, (a) physical attraction, (b) chemical attraction 
(affinity), (c) physico-chemical attraction. Physical attraction is 
not specific ; it has an unbounded sphere of action; its action on a 
given mass is independent of the presence of other masses ; its action 
1s not atomic, that is, it acts as a whole from a given surface, and 
not along separate lines. Chemical attraction is specific; its sphere 
of action is limited, probably to atomic distances ; its action on a 
given mass is conditioned by its “saturation” with other masses ; 
its action is atomic, that is, it acts along a small number of lines 
and is discontinuous. Physico-chemical attraction is specific; its 
sphere of action limited, probably to molecular distances; its influ- 
ence on a given mass is unaffected by the simultaneous presence of 
other masses; it is not atomic, that is, it acts as a whole, and not 
along separate lines. The force, therefore, which comes into action 
in the processes of solution and ‘adsorption is intermediary between 
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the chemical and physical forces; it is more related to the chemical 
force, but differs quantitatively from this in its smaller intensity 


and wider range of action, and qualitatively in not being atomic. 
J. F. 8. 


The Adsorption Capacity of Kaolin. Pavut Routanp (KXolloid. 
Zeitsch., 1914, 14, 193—195).—Aceording to Carli (A.. 1913, ii, 
1029), ‘kaolin does not adsorb colloidal ferric hydroxide to any 
appreciable extent. The author considers that this behaviour is 
conditioned by the special character of the kaolin which was used 
in Carli’s experiment. In view of the general adsorbing capacity 
which kaolin has been shown to exhibit, it is to be expected that 
colloidal ferric hydroxide would also be adsorbed, and experiments 
made with kaolin from Hohburg in Saxony show that this is the 
case. This kaolin was found to contain 95°89% kaolin, 1°06% 
felspar, and 3°05% quartz. On heating to redness there was a loes 
of 12°67%, and it is supposed that this high value of the loss on 
heating is connected with the presence of organic colloids (humus 
substances). H. M. D. 


Adsorption by Filter Paper. M. A. Gorpvon (J. Physical Chem., 
1914, 18, 337—-354).—Experiments have been made on _ the 
behaviour of the constituents of an aqueous solution when strips 
of filter paper are immersed in the solution (compare Bayley, T., 
1878, 33, 304). The rise of the solution in the filter paper is 
accompanied by changes in concentration in consequence of selective 
adsorption. If the solute is adsorbed relatively more quickly than 
the water, the outer zone will be less concentrated than the original 
solution, but more concentrated if the water is more rapidly 
adsorbed. The capillary distribution not only depends on the 
nature of the solute, but also on the concentration of the solution 
under examination. From experiments with solutions of copper 
and cadmium sulphate it is found that cadmium sulphate diffuses 
more rapidly than copper sulphate if the concentration is less than 
0°1 molar. This observation is in accord with Bayley’s statement 
(loc. cit.) that cadmium can be detected in presence of copper in 
virtue of the difference which the sulphates show in regard to 
capillary rise in filter paper. 

The adsorption effects diminish with rise of temperature, and 
certain foreign substances have a similar influence. The adsorp- 
tion effects observed in the case of hydrolysable salts have no quan- 
titative connexion with the degree of hydrolysis. H. M. D. 


The Sorption Theory. A New Theory of Dyeing. G. von 
Grorcatevics (Chem. Zeit., 1914, 38, 445—446)—A restatement of the 
author’s views on the nature of the process by which acids and dyes 
are removed from aqueous solution by animal fibres (compare A., 
1913, ii, 561, 562). H. M. D. 


Theory of Dyeing. III. Wiper D. Bancrort (J. Physical 
Chem., 1914, 18, 385—437. Compare this vol., ii, 178, 250).— 
Further extracts from the literature have been collected together, 
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more particularly with reference to the nature of mordants and 
mordanting. These are discussed in terms of the author’s adsorp- 
tion theory. 

According to this theory, a mordant is a substance which is 
adsorbed strongly by the fibre and at the same time is capable of 
readily adsorbing the dye. There is no evidence that definite com- 
pounds are formed when the mordants are taken up by wool, silk, 
or cotton. The difference between the behaviour of wool and 
cotton is merely a difference in degree determined by the magni- 
tude of the adsorption-coefficients. 

The metallic mordants are in all probability hydroxides, and 
not basic salts, and the mordanting process is said to be influenced 
to a greater extent by the rate of coagulation of the hydroxide 
than by the degree of hydrolysis of the corresponding salt. These 
views are examined in some detail with reference to the mordanting 
action of aluminium salt solutions, the phenomena observed with 
aluminium hydroxide being regarded as typical of basic mordants. 

H. M. D. 


The Changing Over of an Adsorption Reaction into a 
Diffusion Reaction. M. Trautz (Verh. Ges. deut. Naturforsch. Aerzte, 
1914, 11, 314—-317).—The author shows, theoretically, how a gas 
reaction may be changed from an adsorption reaction into a diffu- 
sion reaction, by varying the temperature at which the reaction 
occurs, the volume of the gas, and the surface of the containing 


vessel. All the predictions of the theory have been verified by 
experiments on the reaction between oxygen and hydrogen iodide 
at temperatures between 100° and 230°. x. &. FP. 


The Rate of Dissociation of Nitrogen Peroxide. W. L. Arco 
(J. Physical Chem., 1914, 18, 438—450).—From measurements of 
the wave-length of stationary waves in nitrogen peroxide and air, it 
has been found that the value of dp/dp, where p is the density and 
p the pressure of the gas, is in agreement with the assumption 
that the dissociation equilibrium responds to the rapid changes of 
pressure which occur during the passage of the sound waves. This 
high velocity of the opposed reactions was found in the case of 
nitrogen peroxide which had been dried over phosphoric oxide, and 
of nitrogen peroxide which contained 0°32% by volume of water 
vapour. 

The measurement of the velocity of sound in nitrogen peroxide 


cannot be used for determining the value of the specific heat ratio 
Cp/ Cv. H. M. D. 


Diffusion of Some Dyes. R. O. Herzoc and A. Potorzky 
(Zeitsch. physika’. Chem., 1914, 87, 449—489).—A number 
of dyes in 0°25% aqueous solution have been allowed to 
diffuse in Oholm’s apparatus (ibid., 1904, 50, 309) into pure water, 
and at stated intervals of time the concentration of the dye 
at various heights in the water layer was determined colori- 
metrically. Parallel with the foregoing experiments, 5% gelatin 
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solutions of the same dye were allowed to diffuse into 5% 
gelatin, and the concentration at various heights at stated 
intervals determined colorimetrically. A very voluminous series 
of tables of results is given for some twenty-six dyeS, and 
from it the following general conclusions are drawn. The 
retarding influence of gelatin on the diffusion is noticeable in all 
cases, and in the case of rhodamine it is shown that the difference 
between the diffusion in 15% and 10% gelatin is much less than 
the difference between that in 10% and 5% gelatin. A small 
addition of sodium hydroxide or hydrochloric acid to solutions of 
Capri-blue and rhodamine is without influence on the coefficient of 
diffusion; traces of impurities have a marked influence on the 
diffusion-coefficient, as is shown by the influence of dialysis on 
primulin. The partition of the dye in the different layers in many 
cases corresponds with the Stefan formula, and in others it does 
not hold in the sense that the higher layers contain too much 
dye in relation to the lower layers. This is explained on the 
assumption that in those cases where the formula does not 
hold the dye is made up of particles of different sizes, of which 
the smaller diffuse more quickly. In gelatin solutions the 
divergence from the Stefan formula is still greater, which is to be 
explained bv the fact that the larger particles will be relatively 
more retarded than the smaller, and also by the adsorption of 
gelatin by the particles. Biltz (van Bemmelen-Gedenboek, 1904, 
112) has shown that in dialysis dye molecules of less than 45 atoms 
in the molecule dialyse quickly, those with 55—70 atoms dialyse 
slowly or not at all, and those with more than 70 atoms do not 
dialyse at all. A similar condition is found here for the diffusion 
into water; dyes containing up to 50 atoms in the mole 
cule have a diffusion-coefficient which lies near, but above, 0°2, 
with a larger number of atoms the diffusion-coefficient is less than 
0°2. If the Stefan formula does not hold, the above regularity 
also does not hold. In general, a parallelism exists between 
dialysis and diffusion. There is no regularity observed between 
the diffusion-coefficient in water and in gelatin, the ratio between 
the two values fluctuating between 2 and 10. The experiments 
lead the authors to the conclusion that diffusion is an additive 
constitutive property, in which the relationship between the solvent 
and the dissolved substance plays an important part. J. F. 8S. 


Osmotic Compressibility of Emulsions Considered as Fluids 
with Visible Molecules. Jean Perrin (Compt. rend., 1914. 158, 
1168—1171).—A theoretical discussion of the experimental work 
of Costantin (compare following abstract). By the application of 
van der Waals’ equation to very dilute emulsions it is possible to 
find the molecular weight of a fluid compressed to invisible 
molecules, thus giving an emulsion, and also to determine Avo- 
gadro’s number, the value 60 x 10” being obtained. W. G. 


Experimental Study of the Osmotic Compressibility of 
Emulsions. Reni Costantin (Compt. rend., 1914, 158, 1171—1173. 
Compare Perrin, preceding abstract).—A study of the variations 
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of the osmotic pressure with concentration, by means of micro- 
photographs, the number of uniform grains present in horizontal 
strips being counted for different emulsions. The law governing 
the results is markedly different, at a concentration of 1%, from 
van’t Hoff’s exponential. The results indicate the existence of a 
term of negative internal pressure, and the curve plotted from 
these figures indicates that for concentrations greater than 2—4% 
this internal pressure diminishes in absolute value. W. G. 


Changes of Volume Occurring in the Dissolution of Certain 
Solids. A. Cavazzi (Gazzetta, 1914, 44, i, 448—468).—The author 
has measured the changes in volume occurring when a number of 
salts and acids and sucrose are dissolved in water, and when 
crystalline copper sulphate is dissolved in ammonia solution, 
sulphur or iodine in carbon disulphide, or iodine in ether. The 
measurements were made at 15°, and the numerical results, which 
are given in full, lead to the following conclusions. 

The specific gravity of substances in solution gradually diminishes 
as the concentration increases, and this happens also with anhydrous 
salts, especially when the concentrations giving diminutions in 
volume are surpassed, that is, when the specific gravities of the 
solutes assume positive values. The predominating cause of this 
variation of the specific gravity of solutes, particularly with sub- 
stances which under ordinary conditions separate from solution in 
an anhydrous state, is the dissociation, but the specific gravities 
of sucrose in water and of sulphur in carbon disulphide are sensibly 
greater in dilute than in concentrated solutions. 

Of all the compounds examined, ammonium chloride is the only 
one which has the same specific gravity in very dilute solution, as 
in the solid state, but here, too, diminution accompanies increasing 
concentration. 

Substances which dissociate in water and are readily soluble 
and crystalline in the anhydrous form, produce, when dissolved in 
their concentrated solutions, increases of volume corresponding 
exactly or nearly so with the ordinary specific gravities; the same 
is the case when boric acid is added to its nearly saturated solution 
at 15°, but oxalic acid behaves differently. 

Of all the compounds containing water of crystallisation, oxalic 
acid alone has a specific gravity less than the normal value in both 
concentrated and dilute solutions. 

Selenite exhibits in solution a high specific gravity, which is 
otherwise found only with anhydrous salts which become hydrated 
in contact with water. It would appear then that, when dissolved 
in water at 15°, selenite forms a stable hydrate more complex than 
CaSO,,2H,O and less complex than that obtained by shaking an 
excess of powdered selenite which has been moderately heated with 
water at a low temperature. 

That potassium fluoride, like anhydrous calcium, barium, and 
strontium chlorides, undergoes bydration when dissolved in water 
is shown by its very high specific gravity in comparison with those 
of potassium and sodium chlorides, and is confirmed by the deposi- 
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tion of anhydrous crystals at 40° and of crystals containing 2H,O 
by evaporation in the cold or by addition of alcohol. 

The contraction in the volume of the solvent produced by dissolu- 
tion of anhydrous sodium carbonate and by magnesium, zinc and 
copper sulphates is undoubtedly due principally to the hydration 
of the salts. T. 8. P. 


Influence of Neutral Salts on the Condition of Ions in 
Solution. I. G. Poma and A. Patroni (Zetisch. physikal. Chem., 
1914, 87, 196—214).—The authors have determined the concentra- 
tion of copper ions in solutions of copper nitrate and copper 
sulphate of various concentrations to which neutral salts of the 
same anion had been added in a series of different concentrations. 
In the case of copper sulphate, magnesium sulphate was added 
up to a concentration of 4°8N, and in the case of copper nitrate 
the nitrates of rubidium, potassium, sodium, lithium, strontium, 
calcium, and magnesium were added; a series of determinations 
was also made with a solution of copper nitrate to which alcohol 
in concentrations up to 72% had been added. The measurements 
were all made by means of #.M.F. determinations. From the 
results, the authors have calculated the factor Cuy’*/Cu’*, in which 
Cu," is the concentration of the copper ion in a solution to which 
no neutral salt has been added, and Cu” the concentration in the 
same solution to which a neutral salt has been added. The results 
obtained with copper sulphate show that this ratio is always greater 
than unity, and increases with increasing concentration of the 
neutral salt, which points to a decreased ion concentration in the 
solutions to which the neutral salt has been added. In the case 
of copper nitrate, with the addition of rubidium and potassium 
nitrates, the ratio also increases in the same way, but in the cases 
of the addition of the other nitrates and of alcohol, the value either 
falls at once below unity and steadily decreases with increasing 
concentration of the neutral salt, or, at first (namely, with the 
lowest concentration of neutral salt), rises above unity and then 
steadily decreases until it is less than unity, this pointing to an 
increased ionisation, or at least an increased copper ion concentra- 
tion which increases with increasing concentration of neutral salt 
or of alcohol. The order of the influence is seen from the values 
of Cu,"*/Cu™ for a 0°008N-solution of copper nitrate to which 
2N-solutions of the nitrates of other metals have been added: 
Rb, 1°44; K, 1°67; Na, 1:14; Li, 0°75; Sr, 0°97; Ca, 0°89; and 
Mg, 0°81; with 72% alcohol the value falls to 0°2. These results 
are explained on the hypothesis that in the solution an equilibrium 
Cu(H,0),"" = Cu’+nH,0 exists, and of the two ions, the non- 
hydrated ion alone reacts with the electrode. When a neutral 
salt is added, there is a competition between it and the hydrated 
ion for the water with which it is combined, and if the neutral 
salt forms hydrated salts, it will take some of this water, more 
the greater the avidity with which it takes up water, and con- 
sequently the equilibrium expressed above will be displaced toward 
the right. J. F. 8. 
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Processes Operative in Solutions. XXXI. Sulphonic Acids 
and Sulphuric Acid as Hydrolytic Agents. A Discussion of 
the Constitution of Sulphuric and other Polybasic Acids and 
of the Nature of Acids. Henry E. Armstrone and F. P. Worzey 
(Proc. Roy. Soc., 1914, [A], 90, 73—100. Compare A., 1913, i, 1116). 
—A comparative study has been made of a number of sulphonic 
acids when used as catalysts in the hydrolysis of sucrose at 25°. 
In most cases, the molar ratio of sucrose to acid was kept constant 
(0°25: 1), whilst the ratio of acid to water was varied. 

The relative values obtained for the velocity-coefficient from 
experiments on solutions containing the acid and water in the 
molar ratio 1: 100 are as follows: sulphuric, 256; benzene- 
sulphonic, 220; ptoluenesulphonic, 217°4; mesitylenesulphonic, 
203; pchlorobenzenesulphonic, 216; pbromobenzenesulphonic, 
208; piodobenzenesulphonic, 214; a-bromocamphor-f-sulphonic, 
201°3;  pdichlorobenzenesulphonic, 209; pdibromobenzene- 
sulphonic, 212; pdi-iodobenzenesulphonic, 223; benzene-o- 
disulphonic, 452; benzene-pdisulphonic, 522; benzene-m- 
disulphonic, 533; benzene-1: 3: 5-trisulphonic, 982; toluene- 
2: 4: 6-trisulphonic, 950. 

These numbers show that the substitution of hydrogen in benzene- 
sulphonic acid by halogens or by methyl groups has very little 
influence on the hydrolytic activity of the acid. The disulphonic 
acids show very markedly the influence of the relative position of 
the sulphonic groups, in that the ortho-acid is very much weaker 
than the other two isomerides, whilst the para-acid is somewhat 
less active than the meta-acid. The molecular hydrolytic activity 
of benzene-m-disulphonic acid is much more than twice, and that 
of benzene-1: 3: 5-trisulphonic acid much more than three times, 
as great as the activity of benzenesulphonic acid. If, however, 
the three acids are compared when the concentrations are equiva- 
lent instead of equimolecular, it is found that the activities are 
equal. In other words, the SO,H group has the same value in each 
of the three acids when the amount of water present is proportional 
to the number of the sulphonic groups. 

The properties of sulphuric acid, and in particular its activity as 
a hydrolyst, are considered to afford evidence that sulphuric acid 
is a strong monobasic acid, for which the formula 

Fa 
&<H-0-H>O 
N67 
is suggested. On the assumption that the valency volume of 
sulphur, like that of oxygen, is twice that of hydrogen, a model 
has been constructed which shows the spacial relations between the 
atoms in the molecule. 

Similar considerations are applicable to other inorganic acids, 
such as carbonic, silicic, phosphoric, and arsenic acids. In all cases 
these are to be regarded as compounds of the anhydrides with 


hydrone rather than as hydroxyl derivatives, and, like sulphuric, 
they are all essentially monobasic. 
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In discussing the nature of acidity, it is maintained that this 
property is a function of the acid molecule as a whole, and that 


this reacts with water, giving rise to two compounds, <. 


and H,O<}.. The proportions in which these are present will 


depend on the concentration of the solution. The lack of agree- 
ment between the results obtained by the hydrolytic and electro- 
lytic methods of comparing acids may possibly be explained from 
this point of view. H. M. D. 


Processes Operative in Solutions. XXXII. The Influence 
of Sulphonates on the Hydrolytic Activity of Sulphonic 
Acids. A Contribution to the Discussion on the Influence of 
Neutral Salts. Henry E. Armstrone and F. P. Wor.iey (Proc. 
Roy. Soc., 1914, [A], 90, 101—111).—The influence of potassium, 
calcium, strontium, barium, zinc, and cadmium p-toluenesulphonates 
or the activity of ptoluenesulphonic acid has been examined by 
experiments on the rate of inversion of sucrose at 25°. The effects 
produced by equivalent amounts of the various salts are not very 
different, the velocity-coefficients varying from 235 for a solution 
containing the barium salt to 245 for the zinc salt, the correspond- 
ing number obtained with the acid alone being 217 x 10-°. 

From experiments in which the ratio of sucrose to water was 
kept constant, whilst the concentration of the acid was varied, it 
has been found that the relative effect of the addition of a gram 
molecule of the potassium salt increases as the proportion of acid 
in the solution decreases. 

The data are applied in the calculation of “apparent hydration 
values.” For solutions which contain the acid, sucrose and water 
in the molar ratio 1: 0°5: 100, together with one equivalent of 
salt, these values vary from 7°5 for the potassium salt to 10 for 
the zinc and cadmium salts. 

The later part of the paper is devoted to a discussion of the 
association hypothesis, with special reference to the recently ex- 
pressed view that chemical activity is conjointly determined by 
the action of ions and undissociated molecules. H. M. D. 


Ideal Concentrated Solutions. J. N. Brénstep (Zeitsch. 
Elektrochem., 1914, 20, 278—279).—Polemical. An answer to 
Nernst’s criticism (this vol., ii, 251) on the author’s treatment of 
concentrated solutions (this vol., ii, 251). J. F. 8. 


Is the Continuous Passage from the Liquid Condition to 
the Crystalline Possible and Can Critical Points Appear? 
Lion Scuames (Zettsch. physikal. Chem., 1914, 87, 369—378).—A 
theoretical paper in which the titular questions are discussed; it 
is shown that, contrary to the Tammann closed curve, one with 
two critical points is possible. These points lie, however, at p=0, 
T=0, and p=,, T=Ty,, so that in reality a continuous change 
from the crystalline to the liquid condition is not possible. The 
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condition surface obtained on these conditions for normal and 
abnormal liquids is discussed, and it is shown from the measure- 
ments of Bridgman (A., 1913, ii, 39) that the second critical 
temperature for water is probably identical with the usual critical 
temperature (liquid-vapour). Since water is to be regarded as a 
normal liquid at such high pressures, this conclusion is to be made 
also in the case of other normal liquids. In the abnormal region 
of water, at the absolute zero of pressure and temperature, the 
identity of liquid water and ice I is regarded as certain, and the 
identity of liquid water and the other varieties of ice as very 
probable. J. F. 8. 


Application of E. S. Fedorov's Crystallo-chemical Method 
in Scientific Investigations. B. Orerkin and G. PicuLevski (J. 
Russ. Phys. Chem. Soc., 1914, 46, 227—-234).—The authors emphasise 
the value of crystallographic measurements in the identification of 
compounds, and, consequently, in following chemical changes. 
Several examples are given. i. H. FP. 


The Mobility of the Molecules in a Solid Crystal. Frep 
Watterant (Compt. rend., 1914, 158, 1143).—As a result of experi- 
ments on fused, crystalline potassium nitrate, the author has been 
led to modify his views on the polymorphism of camphor, and he 
now considers it to be trimorphic, and not quadrimorphic (compare 
this vol., i, 420). 

A crystal of potassium nitrate is fused and allowed to crystallise 
between two glass plates, and is then heated to a temperature well 
below its melting point. On applying pressure at one point of 
the top plate, one or more new crystals appear at the point of 
compression, and grow at the expense of the original crystal. 
There is, however, no relation of orientation between the new and 
the original crystals. W. G. 


Microscopical Metallography in Three Dimensions. A. 
Portevin (Intern. Zeitsch. Metallographie, 1914, 6, 58—71. Compare 
Oknov, A., 1911, ii, 495, 986).—A device is described for holding 
specimens in such a way that successive layers may be removed b 
grinding, and the same area brought repeatedly into the field of 
the microscope. In this way, the form of a crystal may be recon- 
structed from successive serial sections. The method is applied to 
crystals of the compounds SbSn and CuSn. C. H. D. 


Morphological Studies of Benzene Derivatives. V. The 
Correlation of Crystalline Form with Molecular Structure. 
A Verification of the Barlow-Pope Conception of “ Valency- 
Volume.” Henry E. Armstrone, R. T. Coreate, and E. H. Ropp 
(Proc. Roy. Soc., 1914, [A], 90, 111—173. Compare T., 1910, 1578 ; 
A., 1912, i, 756).—From an examination of the crystalline form of 
a large number of compounds of the type C,H,R,R.*SO,X, in 
which R,, Ry, and X represent either chlorine or bromine, evidence 
has been obtained which is said to furnish a conclusive proof of the 
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validity of the postulates on which the Barlow-Pope method of 
correlating crystalline form with internal molecular structure is 
based, and also of the general accuracy of the conclusions to which 
the application of this method leads. 

For thirty-one compounds of the above type, including fourteen 
examples of disubstituted sulphonyl chlorides and bromides of the 
para-series, six of the meta- and eight of the ortho-series, together 
with three monosubstituted derivatives, the mean values of the 
equivalence parameters are «2: y: 2=3°904: 3°360:2°772, the 
extremes being 3°806: 3°222: 2°680 and 4°040: 3°419: 2°865. For 
benzene itself, the equivalence parameters assigned by Barlow and 
Pope are 3°101: 3°480: 2°780. It is to be noted that the y and z 
parameters are practically the same for the thirty-one compounds 
investigated as for benzene. The difference in the z parameter 
corresponds with the change brought about by the introduction of 
the SO,X group. This difference (3°904 —3°101=0°803) is practic- 
ally equal to that deduced from the molecular models, constructed 
on the assumption that the valency volume of sulphur and oxygen 
is twice that of hydrogen, whilst that of the halogens is equal to 
the volume of hydrogen. 

From a consideration of compounds in which complex radicles 
of equal valency volume, such as SO,Cl, NO,, CHs, and CH,Br, are 
present, it is found that these have practically the same influence 
or the crystalline structure. The small differences are no doubt 
connected with the fact that groups containing two large atoms 
cannot be “ packed” quite in the same way as those which contain 
a larger number of smaller atoms. 

From the same point of view, the authors have compared the 
crystalline forms of benzenesulphanilide and its derivatives, of 
acetanilide and a number of allied compounds, and find that in 
these cases, also, the crystalline form can be correlated with the 
molecular structure on the basis of the Barlow-Pope theory. 

A number of benzene derivatives which have been examined 
cannot, however, as yet be interpreted in accordance with the 
authors’ method. Such are compounds of the type 

C,H,R,R,"SO,Rs, 
which crystallise in anorthic, pseudotetragonal, or pseudocubic 
forms. 

The paper concludes with a detailed record of the crystallo- 
graphic measurements made for each of the substances investigated. 

H. M. D. 


Atomic Theory. III. The Preparation of Colloidal Solu- 
tione by [Electric] Disintegration. D. Zavrizv (Zeitsch. 
physikal. Chem., 1914, 8'7, 507—510. Compare this vol., ii, 451). 
—The Bredig method for the preparation of colloidal solutions of 
metals can only be applied to the noble metals. The present 
paper deals with a modification of Svedberg’s method for the pro- 
duction of colloidal solutions of metals other than the noble metals. 
Two electrodes made of the metal to be disintegrated are placed 
1/10 mm. apart in a vessel of water, and a current is passed from 
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an induction coil, fed by 15—20 amperes at 120 volts, and having 
a spark 20 cm. long, and bound with a large condenser. In this 
way it is possible to obtain colloidal solutions of practically all 
the metals. An iron solution prepared in this way could be kept 
for a month, magnesium for two days, copper and aluminium for 
somewhat less than a month. Cobalt, zinc, and nickel could only 
be got to give poor solutions by this arrangement, but by replacing 
the coil by a large Holtz influence machine, they could readily be 
disintegrated when a spark-gap was connected in parallel with 
the metal electrodes. J. F. 8. 


Fluctuations of Concentration in a Colloidal Emulsion. 
René Costantin (Compt. rend., 1914, 158, 1341—1343).—A mathe- 
matical paper in which the author shows that his results on the 
compressibility of a colloidal emulsion (compare this vol., ii, 438) 
verify Smoluchowski’s theory on the fluctuations in density pro- 
duced by molecular agitation (compare Bull. Acad. Sci. Cracow, 
1907, December). W. G. 


Significance of Ionic Volume for the Action of Electrolytes 
on Colloidal Systems. G. R. Mines (KXolloid-Zeitsch., 1914, 14, 
167—168).—The observed differences in the activity of simple and 
complex cations towards colloidal substances are attributed partly 
to differences in ionic volume which give rise to variations in the 
surface density of the electric charge, and partly to variations in 


the specific inductivity capacity of the colloidal particles. 

The volumes of the La’ and Co(NH3),°°° ions are approxi- 
mately in the ratio 1: 13, and in view of this difference in ionic 
size, it is not surprising to find that these ions exhibit considerable 
differences in their behaviour towards colloidal substances. In 
equivalent solutions, it is to be expected that the complex ion 
will exert an influence on a much larger number of colloidal 
particles, and if the ion serves as nucleus in the coagulation of 
the colloid, it may be anticipated that the complex will tend to 
form larger molecular aggregates. H. M. D. 


Measurement of the Tyndall Effect in Colloidal Solutions. 
Weenern Meckuennurc (Kolloid-Zeitsch., 1914, 14, 172—181).—A 
photometric apparatus is described which has been designed for 
the production and measurement of the ager ye é of the Tyndall 
effect in colloidal solutions. The intensity of the light emitted 
from the Tyndall beam in a direction perpendicular to the beam 
itself is compared with the intensity of the incident light by 
reflecting a portion of this and reducing its intensity by an arrange- 
ment of Nicol prisms until it becomes equal to that of the light 
emitted by the Tyndall beam. The intensity of the Tyndall beam 
diminishes as the length of its path in the colloidal solution 
increases, but by taking a series of observations at different points 
in the path of the beam, it is possible to obtain the intensity of 
the light emitted by the Tyndall beam at the point at which the 
light enters the solution. The graphically extrapolated intensity 
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is found to be characteristic of a given solution, and for one and the 
same substance is proportional to the number of colloidal particles 
in unit volume. 

The Tyndallmeter, as the instrument is called, may be used in 
the comparison of different solutions of the same colloidal substance, 
in the investigation of the processes which occur during coagula- 
tion, and in the examination of polluted waters. H. M. D. 


New Determination of the Avogadro Constant from the 
Brownian Movement of Small Mercury Particles Suspended 
in Water. Ivar Norpviunp (Zeitsch. physikal. Chem., 1914, 87, 
40—62).—The Avogadro constant has been determined from the 
Brownian movement of submicroscopic mercury particles. The 
particles were produced by electric disintegration, and the move- 
ment, as well as the rate of fall through the liquid medium, were 
determined photographically at intervals of one-sixtieth of a 
second, which were automatically made. The temperature of the 
experiments was carefully regulated, and did not vary more than 
3/100° in any series of measurements. The measurements were 
made in narrow quartz glass cells, and the retarding influence of 
the walls on the Brownian movement and on the velocity of deposi- 
tion of the particles was compensated by multiplying the viscosity 

of the dispersion medium by the factor 1/n, where 

n=1—{9P(16A +9P)/16(A —2P)(8A + 9P)} . log.(16A —7P)/25P, 

P being the radius of the particles and A the distance apart of 
the walls of the cell. The value VY =5°91 x 10% is obtained as a 
mean of twelve determinations which lie between 4°57 x 10% and 
7°00 x 10%, the most generally accepted value for WN _ being 
6°06 x 10% (Millikan). The law (displacement)*=time x constant 
is confirmed in many cases. J. F. 8. 


The Vertical Partition of Particles in the Brownian Move- 
ment. B. Instn (Zettsch. physikal. Chem., 1914, 87, 366—368).— 
The partition of particles in emulsions of gamboge in water and 
gum arabic in castor oil and water, with respect to their vertical 
concentration, has been investigated. It is shown that the parti- 
tion of the particles with the height follows the theoretical law of 
Perrin within the experimental error (Perrin, A., 1910, ii, 493). 

J. F. 8S. 


The Mechanism of the Chemical Reaction. Grorcres Baume 
(Compt. rend., 1914, 158, 1177—1179).—A_ theoretical paper in 
which the author further develops the theory of “quanta” already 
put forward by him (compare A., 1913, ii, 1038). W. G. 


Reaction Velocity and Activation. M. Trautz (Verh. Ges. 
deut. Naturforsch. Aerzte, 1913 (1914), 11, 310—314).—A theoretical 
paper, in which the author shows that there is a general relation 
between the absolute value of the chemical reaction velocity and 
the temperature quotient. T. S. P. 
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Retardation of the Decomposition of Hydrogen Peroxide in 
Presence of Coiloidal Platinum by Indifferent Narcotics. Orto 
Meyernor (Pfiiger’s Archiv, 1914, 15'7, 307—325. Compare this 
vol., ii, 450).—Experiments have been made to determine the 
influence of various narcotics (alcohols, ketones, urethanes) on the 
rate of decomposition of hydrogen peroxide in presence of colloidal 
platinum. In general, the results show that the activity of 
members of homologous series increases with the molecular weight, 
and it would seem, therefore, that the retardation effects are 
similar to those which have been observed in the inversion of 
sucrose by invertase, and also in connexion with respiration. The 
most clearly marked influence of homology on the retardation is 
found in the case of the aliphatic alcohols. 

According to ultramicroscopic observations, the retarding 
influence of narcotics is not determined by a reduction in the 
number of the colloidal particles of the catalyst. There was also 
no evidence that the colloidal solution became less stable after the 
addition of the narcotic. H. M. D. 


Action of Light on Chlorine Water. Atrrep Benrata and 
Herpert Tucwen (Zeitsch. wiss. Photochem., 1914, 13, 383—398).— 
The rate at which chlorine water is decomposed under the influence 
of light has been investigated in a series of experiments, in which 
the effect of the addition of hydrochloric acid and of various 
metallic chlorides was also examined. The source of light was 
a quartz mercury lamp, and during the period of insolation the 
solution was subjected to a continuous rotary movement in order 
to eliminate disturbances from any inequalities in the concentra- 
tion which might be set up in consequence of the greater amount 
of decomposition in the outer layers of the solution. The progress 
of the reaction was followed by measurement of the electrical 
conductivity by means of two electrodes inserted.in the insolation 
tube. 

On the assumption that the change in conductivity is propor- 
tional to the change in the concentration of the chlorine, it is 
found that the data agree with the unimolecular formula 
k=1/t.loga/(a—). In the case of pure chlorine water, the whole 
of the chlorine disappears in the photochemical change, but in solu- 
tions which contain hydrochloric acid or metallic chlorides, the 
reaction comes to an end before the whole of the chlorine has 
been decomposed. When the reaction is incomplete, the value of 
a is given by the concentration of the decomposable chlorine, and 
not by the total chlorine in the original solution. 

If the concentration of the added hydrochloric acid is greater 
than about 0°54, no decomposition is observed on exposure to 
light. In the less concentrated acid solutions, the observed rate 
of decomposition indicates that & is practically unaffected by the 
acid present. On the other hand, the coefficient has a higher value 
in presence of certain chlorides. According to the data for 1N- 
solutions, sodium, potassium, and calcium chloride have a greater 
influence on the reaction velocity than the chlorides of barium, 
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magnesium, and strontium. The greater the influence of a salt on 
the proportion of chlorine which remains undecomposed, the less 
is its influence on the reaction velocity. This is clearly shown by 
the data for the alkaline earth metal chlorides. 

From experiments at 5° and 30°, it is found that the reaction 


velocity increases in the ratio 1: 1°395 for a rise of 10°. 
H. M. D. 


The Temperature-coefficient of Chemical Reactions. A. 
SkraBat (Verh. Ges. deut. Naturforsch. Aerzte, 1913 (1914), ii, 
306—309).—Mainly a theoretical paper, in which the author shows 
that it is possible to have reactions for which the temperature 
quotients are very large. Such reactions generally proceed with 
extremely small velocity, which is usually incapable of measure- 
ment. 

The author has succeeded in carrying out measurements on the 
reaction 3I,+6OH’/=3H,0 +51’ + 10,’, and shows that the results 
are in accordance with his theory. 

The relations holding between the temperature and the tempera- 
ture quotient are also discussed. z. &. 2. 


Dynamics of the Time Reaction between Aqueous Carbonic 
Acid and Bases. A. Tuiet and R. Stromecker (Zer., 1914, 47, 
1061—1068).—In a previous communication (A., 1913, ii, 396) it 
has been shown that the slow neutralisation of an aqueous solution 
of carbonic acid by bases is probably dependent on the reaction 
represented by the equation CO,+ OH’ —> HCO,’, and is not con- 
ditioned by the rate of hydration of carbon dioxide to carbonic 
acid. The reaction should therefore be bimolecular. 

The authors have succeeded in measuring the velocity of re- 
action, using a colorimetric method with a-naphtholphthalein as 
indicator, and find that it is really proportional to the concentra- 
tions of the free carbon dioxide and of the hydroxide ion, but also 
inversely proportional to the concentration of the hydrogen 
carbonate ion, the proportionality factor being 0°38 at 4°. 

The bases used in the investigation were sodium hydroxide, 
potassium hydroxide, and tetraethylammonium hydroxide. 

T. S. P. 


Kinetics of the Change of Halogen-alkylamines into Hetero- 
cyclic Compounds. III. The Change £-Bromoethylamine 
into Dimethyleneimine Hydrobromide. H. Freunp.ica and W. 
Neumann (Zettsch. physikal. Chem., 1914, 8'7, 69—86. Compare also 
Freundlich and Krestovnikov, A., 1911, ii, 266, and Freundlich 
and Richards, A., 1912, ii, 633).—The transformation of B-bromo- 
ethylamine into dimethyleneimine hydrobromide has been carried 
out in the presence of sodium hydroxide solution, and the velocity 
of the reaction determined. It is shown that the reaction is 
unimolecular, and that the temperature-coefficient is 4°9 for 10° 
over the range 0—10°. Measurements were made at 0°, 15°65°, 
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and 26°. The reverse reaction was carried out in hydrogen 
bromide solution at 25°. This reaction is bimolecular, but is com- 
plicated by the formation of piperazine to a small extent, con- 
sequently the reaction constant is somewhat uncertain. The 
temperature-coefficient of this reaction is less than that of the pre- 
ceding reaction. The equilibrium between dimethyleneimine 
hydrobromide and f-bromoethylamine was determined from both 
sides, but the value of & obtained (3°95) does not agree with that 
calculated from the two velocity constants (0°1). J. F. 8. 


The Equilibrium and the Velocity of Transformation of 
Fumaric and Maleic Acids under the Influence of the Light 
from a Quartz Mercury Lamp. Anton Kattan (Zeitsch. physikal. 
Chem., 1914, 87, 333—356. Compare Ciamician and Silber, A., 
1904, i, 161; Stoermer, A., 1911, i, 295).—It has previously been 
shown that fumaric acid is converted into maleic acid by ultra- 
violet light (loc. cit.). The present investigation has as its object 
the determination of the equilibrium which exists between the two 
acids and the velocity of transformation in either direction. The 
transformation was carried out in aqueous solutions of the acids of 
0°084N ; these were subjected to the action of the light from a 
quartz mercury lamp in vessels of glass and of quartz. Other 
experiments were carried out with the solid acids. The method 
of analysis of the acids depended on the measurement of the mole- 
cular conductivity, and by means of empirical extrapolation 
formule the content of the solution on both acids could be calcu- 
lated. In the solid condition fumaric acid is not converted into 
maleic acid by ultraviolet light, whilst maleic acid is converted into 
fumaric acid only to the very slightest extent. In aqueous solution 
equally, whether the solution was contained in glass or in quartz 
vessels, an equilibrium between the two acids could be reached from 
either side. The equilibrium was displaced somewhat toward the 
maleic acid side with increasing concentration; thus at 45—50° 
with 1/10N-solution the equilibrium mixture contained 75% of 
maleic acid and in 2/5N-solution 79% of maleic acid. The velocity 
of transformation was much greater in quartz vessels than in glass 
vessels, whilst the position of the equilibrium is uninfluenced ; 
warming of the material before subjecting it to the light has no 
influence on the velocity of transformation. It is shown in an 
empirical manner that, under the present experimental conditions, 
between the concentrations 0°02NV to 0°08N the velocity of trans- 
formation of fumarie acid into maleic acid increases as the 2/5 
power of the concentration of the fumaric acid, and the opposite 
reaction as the 7/20 power of the maleic acid. An _ empirical 
formula is given, which allows the velocity to be expressed as a 
function of the excess of one of the acids above that required for 
equilibrium. If is shown that the decomposition of maleic and 
fumaric acids with the Joss of carbon dioxide, as shown by Berthelot 
and Gaudechon (A., 1911, ii, 170), does not take place under the 
present conditions to a measurable amount in forty-eight hours. 

J. F. 8. 
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Retardation of Ferment Reactions by Indifferent Narcotic 
Substances. Orro Meryernor (Pfliiger’s Archiv, 1914, 157, 
251—306).—The retarding influence of indifferent narcotics on 
the rate of inversion of sucrose by invertase has been examined, 
with the result that the members of homologous series are found to 
arrange themselves in the same order as that which has been 
previously observed in the retardation of respiration and alcoholic 
fermentation. In the homologous series of the aliphatic alcohols, 
ketones and urethanes, the retarding influence increases with 
increasing molecular weight. 

In respect of the action of invertase, it has been found that the 
retardation effect increases with decreasing sucrose concentration 
for most of the substances investigated. Purification of the inver- 
tase or addition of egg albumin has no appreciable influence on 
the retardation. If the invertase is adsorbed by colloidal ferric 
hydroxide and the precipitate distributed through the sucrose 
solution, inversion takes place at the same rate as if the invertase 
were added to the solution in the ordinary way. In general, the 
retardation effects observed with adsorbed invertase are the same 
as those found for the unadsorbed ferment. 

Other experiments indicate that the degree of dispersity of egg- 
albumin solutions is not appreciably affected by the addition of 
narcotics. 

From observations on the retardation of respiration in sea 
urchin’s eggs, and of the rate at which oxygen is absorbed by 
mechanically disintegrated eggs, it has been found that higher 
concentrations of the various narcotics are required to produce a 
given retardation in the second process. Since acetone egg powder 
is affected to a still smaller extent, it would seem that the narcotic 
influence is largely determined by the vitality of the cells. 

H. M. D. 


Forces between Atoms and Chemical Affinity. Sim J. J. 
Tuomson (Phil. Mag., 1914, [vi], 27, 757—789).—On the assumption 
that the forces exerted by an atom are the same as those which 
may be brought into play if each atom contains an electrical 
doublet, the moment of which is characteristic of the atom, the 
author shows that chemical compounds may be divided into two 
classes. In the one class, the component atoms are electrically 
neutral, whilst in the other they are either positively or negatively 
charged. The properties are strikingly different according to 
whether a compound forms a member of the one or of the other 
class. This difference is to be expected in view of the circumstance 
that the poles of the doublets are more widely separated in the 
case of compounds of the second class. 

The above views are applied to the consideration of the chemical 
effects which are produced by the electric fields, of the number of 
molecules which may enter into combination, and of the conditions 
which determine the existence of a chemical compound and give 
rise to the effect of valency. H. M. D. 
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The Atomic Theory. I. The Partition of the Particles in 
a Kinetic Field. RicHarp Lorenz and W. Erret (Zettsch. physikal. 
Chem., 1914, 87, 293—304. Compare Smoluchowski, Boltzmann 
Festschrift, 1904, 626).—A mathematical paper in which the 
formula of Smoluchowski, giving the probability of a given volume 
v in a large volume V containing n molecules out of V contained 
in the whole volume, is developed, without the use of simplifying 
assumptions. J. F. 8. 


The Atomic Theory. II. The General Formule for the 
Partition of Particles in a Kinetic Field. Ricnarp Lorenz and 
W. Errex (Zeitsch. physikal. Chem., 1914, 8'7, 434—440. Compare 
preceding abstract)—The formule for the partition of particles 
deduced by the authors (Joc. cit.) and Smoluchowski (Boltzmann 
Festschrift, 1904, 626) have been applied by Svedberg (A., 1910, 
ii, 772) to observations in the kinetic field of colloidal systems, and 
found not to be applicable. He uses, therefore, modified formule, 


which the authors deduce mathematically in the present paper. 
J. F. 8. 


Electron Conception of Valence. Sruart J. Bares (J. Amer. 
Chem. Soc., 1914, 36, 789—793).—A series of objections is raised to 
the electron theory of valence. The author acknowledges that the 
theory has been of value for the classification and relation of 
compounds and of reactions (compare Nelson, Beans, and Falk, 
this vol., ii, 44), but points out that the actual movement of the 


electron is not necessarily involved in the conclusions drawn, and 
suggests that some other assumption might lead to a similar classi- 
fication. E. G. 


Flask with Ground-in Distilling Arrangement (Still-head). 
Grore WempE (Zeitsch. angew. Chem., 1914, 27, 240).—Ground into 
the neck of a conical flask is a still-head, which consists essentially 
of a bulb, from the top of which passes a tube bent in such a way 
that it can be fitted into a condenser. It can be used for separating 
a solvent and solute in organic work, the solute remaining in the 
flask without being contaminated, as it would be if a cork or bung 
were used to fit in the still-head. T. S. P. 


The Relation of Pulsation to Filtration. Ropert A. GrsELy 
(Amer. J. Physiol., 1914, 34, 186—202).—Solutions were filtered 
through various membranes under constant and pulsatile pressure. 
Pulsation favours filtration, and so also does stirring. The com- 
position of the filtrate is not influenced, except when colloids 
(globulins) are used; more globulin passed the membrane during 
periods of constant than during periods of pulsatile pressure. 

W. Dz. H. 


A Durable Gas Generator. U. Kreuster (Zeitsch. anal. Chem., 
1914, 58, 234—241).—A somewhat complicated form of gas genera- 
tor is described, which has been found to give satisfactory results 
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in the generation of hydrogen sulphide, hydrogen, and carbon 
dioxide for general laboratory work. The acid is admitted to the 
vessel in which the gas is generated through an adjustable conical 
glass valve, and the regulation of the gas pressure as well as the 
removal of the waste liquor is effected by means of a Liebig 
condenser, the inner tube of which terminates within the outer 
tube. The side-tube at the lower end of this outer tube is con- 
nected laterally with a flask which communicates with the lower 
end of the gas generating cylinder. H. M. D. 


Inorganic Chemistry. 


Rate of Solution of Hydrogen by Palladium. Atrrep Hott 
(Proc. Roy. Soc.,1914, [A], 90, 226—237. Compare A , 1913,ii,330,€39). 
—Further experiments have beeri made to ascertain the connexion 
between the rate of solution of hydrogen in palladium at constant 
pressure and the concentration of the gas in the metal. The 
curves, which are obtained by plotting the rate of solution as a 
function of the quantity of gas which has been occluded by the 
metal, consist of two portions, which indicate the occurrence of 
two distinct processes. It is supposed that the platinum consists 
of two modifications of the element, which differ very considerably 
in respect of their activity towards hydrogen. The first portion of 
the velocity-concentration curve is probably determined by the 
dissolution of the hydrogen in the active or a-form, whilst the 
second part of the curve has reference to the dissolution of the gas 
in the inactive or B-modification. The fact that a smooth curve 
is obtained when platinum-black is used as the absorbing medium 
is supposed to show that this consists almost entirely of the active 
modification. 

The phenomena observed when the heated metal is allowed to 
cool in contact with an atmosphere of hydrogen are shown to be 
capable of interpretation on the basis of the theory put forward. 

H. M. D. 


Partial and Intermittent Combustion of Gas. FE. E. 
SomerMErER (J. Ind. Eng. Chem., 1914, 6, 374—378).—The author 
has investigated the influence of the volume of gas, of the method 
of ignition, and of the shape of the container, on the combustion of 
mixtures of hydrogen and air, and of natural gas and air. 

With a high initial ignition temperature a reaction may start 
in a gas mixture which, as a whole, is incombustible, that is, the 
heat of combustion is insufficient to maintain the temperature at 
the kindling point. When the combustion is started from a source 
of very high temperature, more gas is burned in a large volume 
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of mixture than in a small volume, but the greater percentage of 
gas is burned in the mixture of smaller volume. 

With a continuous source of high temperature, as with a white- 
hot wire, a lamp flame, or a running electric spark, the reaction 
produced may be intermittent. The gas immediately round the 
point of ignition burns and expands, combustion then ceasing until 
the expanded gas and products of combustion are replaced by 
another portion of the mixture of gas-and air. 

Full details are given of the way in which the limits of appre- 
ciable ignition or combustion vary with the volume of gas used, 
the source of ignition, and the shape of the container. The results 
indicate that a comparatively small excess of hydrogen above the 
theoretical requirement (compare this vol., ii, 356) is necessary 
to produce a vigorous reaction. Natural gas, or methane, on the 
other hand, ignites with such difficulty that, with ordinary methods 
of ignition, an appreciable reaction does not occur unless a very 
large excess of gas is present above that required by the thermal 
calculation. 2 & FP. 


Preparation of Hydrogen Peroxide. Henckeit & Co. (Swiss 
Pater t 63359, 63360).—(I) A 1% solution of sulphuric acid is satir- 
ated with oxygen under a pressure of 100 atmospheres and electro- 
lysed with the use of an amalgamated gold cathode. Solutions of 
hydrogen peroxide up to 3% concentration are obtained in this 
way. (II) Hydrogen peroxide is obtained by the action of oxygen 


under pressure in the presence of water on hydrogen passing 
through a porous tube impregnated with a catalyst such as palla- 
dium. J.C. C. 


Process for Increasing the Stability of Hydrogen Peroxide 
in Neutral Carriers of this Substance. E. Mrrck (Swiss Patent 
63361).—The stability of hydrogen peroxide can be greatly 
increased bv the addition of acyl esters of aminohydroxycarboxylic 
acids; for example, (1) 1 part of 8-dimethylamino-a-benzoyloxyiso- 
butyric acid is added to 1000 parts of 3—30% hydrogen peroxide. 
(2) 600 parts of carbamide, 2500 parts of a 15% hydrogen peroxide 
solution, and 1 part of benzoyleneguanine are evaporated in a 
vacuum. The product (940 parts) contains about 36% of hydrogen 
peroxide ; (3) 60 parts of ammonium sulphate and 75 parts of 30% 
hydrogen peroxide are stirred together, cooled, and the crystalline 
mass is separated, mixed with 0°05 part of a-benzoyl-8-piperidyl- 
propionic acid, and dried in a vacuum. The product contains 
20-——22°2% of hydrogen peroxide. J.C. C. 


The Influence of Ocean Spindrift and Blown Spray on the 
Chlorine Content of Inland Waters. Wuiam Barr (J. //ygiene, 
1914, 14, 119—128).—Chlorine in inland ground waters, except 
where beds of salt occur, is derived from the sea through the ocean 
spindrift and blown spray; the amount diminishes with the dis- 
tance from the seaboard, but is affected by the configuration of 
the land, being greater where the land is continuously low, and 
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by the direction of prevailing winds. These statements are illus- 
trated by charts of certain districts in Scotland, constructed from 
the analyses of the inland waters there. W. D. H. 


Revision of the Density of Oxygen. ALbert F. O. GeRMANN 
(J. Chim. Phys., 1914, 12, 66—108).—The methods employed in the 
determination of the density of the air at Geneva (A., 1912, ii, 
636) have been applied to oxygen. In order to obtain greater 
accuracy in the measurement of the pressure of the gas at the 
moment when the containing vessels (capacity 250 to 850 c.c.) 
were closed, readings were taken on four barometers. The oxygen 
was obtained by heating potassium permanganate, and afterwards 
purified by fractional distillation. 

The mean of fifteen determinations of the weight of a normal 
litre (0°, 760 mm., sea-level, and a latitude of 45°) is 142906 gram. 
In combination with the values obtained by Morley and Rayleigh, 
the most probable value is considered to be 1°42905 gram 

Two separate measurements made by the author com for the 
density of air 1°2927 and 1°2932. H. M. D. 


Occurrence of Ozone in the Upper Atmosphere. J. N. Prine 
(Proc. Roy. Soc., 1914, [A], 90, 204—219. Compare T., 1910, 97, 
868).—It has been found that an aqueous solution of potassium 
iodide may be used for the estimation of ozone in the air at 
temperatures down to —60°. Below —24°, the reaction gives rise 
to iodate, whatever the ozone concentration, but at higher tempera- 
} tures and at high dilutions (1: 100,000) the products formed are 
hypoiodite and free iodine. Since the oxides of nitrogen give the 
iodate at all concentrations, and hydrogen peroxide can be dis- 
| tinguished by the titanium test, it has been found possible to 
! differentiate between these various substances, with the result that 
i atmospheric air has been found to contain definite quantities of 
} ozone, but no detectable quantities of hydrogen peroxide or the 
oxides of nitrogen. 
/ Observations made in this country indicate that the average 
/ amount of ozone is 2°5 volumes per million volumes of air, and 
that this amount varies very little with the altitude between 5 
and 20 kilometres. In the Alps, a mean value of 2°5 volumes was 
obtained at 2100 metres, and 4°7 volumes at 3580 metres. From 
colorimetric observations, it would seem that ozone must be re 
garded as a contributing factor in determining the blue colour of 
the sky. 

According to experiments on the action of ultra-violet light on 
air, ozone is formed to a limited extent. The rate of formation of 
the gas is only slightly diminished in the presence of water vapour, 
but decreases rapidly with falling pressure. H. M. D. 


Boiling Point of Sulphur on the Thermodynamic Scale. N. 
Evumorroroutos (Proc. Roy. Soc., 1914, [A], 90, 189—203).—The 
results obtained in previous experiments (A., 1908, ii, 1029) could 
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not be regarded as final on account of the change in the volume 
of the glass bulb of the constant-pressure gas thermometer. In 
the experiments now described, the glass bulb was replaced by a 
bulb of fused silica. The new observations lead to 444°61° as the 
boiling point of sulphur on the thermodynamic scale, and to 
273°13° as the melting point of ice. H. M. D. 


The Reducing Power of Sulphurous Acid. I. Action of 
Sodium MHyposulphite on Tellurium and Selenium. L. 
TscnucaEv and W. Cutopin (Ber., 1914, 47, 1269—1275).—Using 
an apparatus in which reactions can be carried out in an atmo- 
sphere of hydrogen, all oxygen being rigorously excluded, the 
authors find that tellurium (0°3—0°5 gram) dissolves in 10% sodium 
hydroxide (12—20 c.c.) containing sodium hyposulphite (1°2—2 
grams) when the mixture is heated on the water-bath. The solu- 
tion is at first violet, and then grows colourless; on cooling, colour- 
less crystals separate, in which the ratio of sodium to tellurium 
agrees with that of a sodium telluride, Na,Te; they are hydrated, 
but could not be obtained dry owing to their ready decomposition 
with separation of tellurium. The sodium telluride was further 
characterised by the formation from it of benzyl telluride, 
(C,H;*CH,).Te, by heating it in aqueous alcoholic solution with 
benzyl chloride, or in aqueous solution with phenylbenzyldimethyl- 
ammonium chloride (leucotrope), which also acts as a benzylating 
agent. Benzyl telluride crystallises in pale yellow needles, m. p. 
53—53°5°, which readily decompose in the air, with separation of 
tellurium. 

The mother liquor from the preparation of the sodium telluride 
contains chiefly sodium sulphite, together with varying quantities 
of sodium sulphide. The reaction is probably expressed by the 
equation: Na,S,O,+Na,Te,+4Na0OH = 2Na,S8O, + 2Na,Te + 2H,0, 
the sodium telluride resulting from the tellurium and the sodium 
hydroxide. The sodium sulphide results from a secondary reaction 
between the sodium hyposulphite and the sodium hydroxide. 

Sodium telluride is much more readily obtained when rongalite 
is used in place of sodium hyposulphite, formaldehyde being 
liberated ; no sodium sulphide is formed. Sodium selenide can be 
obtained similarly from selenium, although the reaction does not 
go so readily; sulphur is attacked only to a very slight extent 
under the same conditions. a. &. P. 


The Sulphuric Acid Chamber Process. Wa.tner HeEmpPE. 
(Zeitsch. angew. Chem., 1914, 2'7, 218-—-223).—An arrangement is 
described by means of which a mixture of sulphur dioxide, oxygen, 
and water vapour, in the proportions necessary to form sulphuric 
acid, could be introduced into a glass vessel containing nitrogen, 
oxygen, and oxides of nitrogen in known amounts. The mixture 
containing the sulphur dioxide was made by decomposing sulphuric 
acid by contact with a hot surface electrically heated. The glass 
vessel, which could be heated in a water-bath, contained a central 
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tube, through which a stream of cold water could be passed ; there 
was also an exit tube for the sulphuric acid formed. 

A prolonged series of experiments showed that the best yield 
of sulphuric acid was obtained when the gaseous mixture was 
obtained by the decomposition of sulphuric acid of D. 1°5297, 
the glass vessel was heated at 60°, and cold water was run through 
the inner tube. Unless a temperature difference was maintained 
in the glass vessel, the yield of sulphuric acid was very small. 
Nitrous oxide was formed during the reaction in quantities greater 
than those observed in the manufacture by the chamber process. 
Further experiments also showed that when a mixture of nitric 
oxide, oxygen, and sulphur dioxide is absorbed by concentrated 
sulphuric acid, some nitrous oxide is formed. 

The results obtained in the analyses of the chamber gases, etc., 
from various plants are given, and compared with those of Inglis 
(A., 1906, ii, 226; 1907, ii, 613). 

By means of an appropriate arrangement, the velocity with 
which sulphur dioxide, oxygen, water vapour, and the various 
oxides of nitrogen react at different temperatures was determined. 
It was found that the velocity of formation of sulphuric acid is 
somewhat greater when nitrogen trioxide is used than with 
nitrogen tetroxide, this being in agreement with the formation of 
an intermediate product. The reaction proceeds best the more 
water and oxides of nitrogen there are present. With very high 
concentrations of oxides of nitrogen, the best temperature is 70°. 

In the presence of a large excess of sulphurous acid and water, 
nitric oxide is almost completely reduced to nitrous oxide, only 
very small quantities of nitrogen being formed. > = = 


Preparation of Persulphates from Sulpbates or Bisulpbates 
Without the Use of a Diaphragm. FarBenraBRiKEN VORM. 
Frrepr. Bayer & Co. (D.R.-P. 271642).—The electrolytic preparation 
of persulphates can be carried out without the addition of electro- 
lytes or the use of a diaphragm if tin or aluminium cathodes are 
employed. J. C. C. 


The Formation of Dithionic Acid during the Preparation of 
Cuprous Sulphites. Henry Bausieny (Ann. Chim., 1914, [ix], 1, 
201—239).—In the first part of the paper the author gives a brief 
review of the earlier work done on the formation of cuprous 
sulphites. The second part of the paper is a résumé of work 
already published (compare A., 1912, ii, 351, 447, 647). W. G. 


Hydrogen Telluride and the Atomic Weight of Tellurium. 
L, M. Dennis and R. P. Anperson (J. Amer. Chem. Soc., 1914, 36, 
882—909).—The work described in this paper was undertaken in 
order to determine the atomic weight of tellurium, and obtain 
evidence with regard to its alleged complexity. 

Magnesium and aluminium tellurides were prepared, and 
hydrogen telluride was obtained by decomposing the latter com- 
pound with hydrochloric acid. The hydrogen telluride thus pre- 
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pared was fractionally distilled, and the atomic weight of tellurium 
in the fractions was determined by means of the ratio Te: TeQ,. 
As this method of preparing hydrogen telluride was not altogether 
satisfactory, a further quantity was obtained by electrolysis, using 
a tellurium cathode, a platinum anode, and a 50% solution of 
phosphoric acid as the electrolyte. The product was fractionally 
distilled, the twenty-one fractions were decomposed by passing the 
gas into nitric acid, and the solutions of tellurium dioxide and 
nitric acid thus obtained were evaporated to dryness, and the resi- 
dues fused. The atomic weight of the tellurium in the various 
fractions was determined by titrating the resulting tellurium 
dioxide with potassium permanganate. The results support the 
view that tellurium is not complex, and that the atomic weight, 
127°5, now assigned to it is the correct value. 

Solid hydrogen telluride forms white crystals, and melts at —57° 
to a very pale yellow liquid. Liquid hydrogen telluride boils at 
0°, and when freshly distilled is almost colourless; when left, how- 
ever, the colour gradually becomes darker, owing to the presence 
of dissolved tellurium formed by decomposition. When hydrogen 
telluride is left in sealed tubes, it slowly dissociates, tellurium being 
deposited on the walls; this change seems to take place as rapidly 
in the dark as in the light. E. G. 


The Active Modification of Nitrogen. II. H. B. Baker and 
R. J. Srrutr (Ber., 1914, 47, 1049—1055. Compare this vol., ii, 
357).—A reply to the second communication of Tiede and Domcke 
(this vol., ii, 196), in which the authors maintain the correctness 
of Strutt’s previous experiments. They have also repeated the 
experiments of Tiede and Domcke, but cannot confirm their results. 
Special reference is made to Strutt’s spectrographic investigations 
(A., 1912, ii, 214). tT. 6. P. 


New Confirmation of the Nernst Theorem. M. Travurz (Verh. 
Ges. deut. Naturforsch. Aerzte, 1913 (i914), ii, 363—366).—Between 
the temperatures 140° and 320°, the extent to which combination 
takes place between nitric oxide and chlorine is almost independent 
of the temperature, in spite of the fact that the heat of formation 
of nitrosyl chloride is 14,400 cal. (compare Briner and Pylkov, 
A., 1913, ii, 317). Also, the dissociation constants calculated from 
the equilibria obtained are less than those to be expected accord- 
ing to Nernst’s theorem. 

The above discrepancies are explained, according to the author, 
by the fact that the usually accepted equation, 2NO+Cl,=2NOCI, 
is wrong. The author’s experiments show that between —72° and 
+ 40° nitric oxide and chlorine combine to a brown gas, which, at 
low temperatures, consists practically completely of NOC]. At 
higher temperatures it is mixed with a gas richer in nitric oxide, 
perhaps (NO),Cl or (NO),Cl, and may be also with a gas richer in 
chlorine, perhaps NOCI,. Assuming the existence of these other 
gases, the results obtained are in agreement with Nernst’s theorem. 


T. 8. P. 


ii. 458 ABSTRACTS OF CHEMICAL PAPERS. 


Synthesis of Hydroxylamineisomonosulphonic (Amidoper- 
sulphuric) Acid. Fritz Sommer and Hans Georc Tempuin (Ber., 
1914, 47, 1221—1229).—Hydrozxylamineisomonosulphonic acid, 
NH, O- SO, OH, the existence of which was first indicated by 
Raschig (Annalen, 1887, 241, 161) in the product formed by 
hydrolysing hydroxylamineisodisulphonic acid with hydrochloric 
acid, has now been obtained in almost pure condition by the action 
of chlorosulphonic acid on hydroxylamine hydrochloride at the 
ordinary temperature. It separates from a mixture of ether and 
methyl alcohol in the form of a microcrystalline powder, liberates 
iodine from potassium iodide, and is hydrolysed in acid solution to 
hydroxylamine. 

A solution of the acid is also obtained by gently warming 
hydroxylamine sulphate with fuming sulphuric acid. F. 


The Formation of Red Phosphorus by the Oxidation of 
Phosphorus Vapour. V. Koutscnirrer and A. FrumKin (Ber., 
1914, 47, 1088—1100. Compare this vol., ii, 267).—By means of 
an appropriate apparatus, the authors have been able to study the 
oxidation of phosphorus vapour at ordinary temperatures, oxygen 
being allowed to mix, in small portions at a time, with saturated 
phosphorus vapour. A dark red, homogeneous, and transparent 
product is formed, in which the ratio of phosphorus to oxygen 
increases as the rate of addition of oxygen to the vapour decreases. 
Within the limits of the experiments done, the increase does not 
stop at any simple atomic ratio of the elements. Nevertheless, the 
authors consider that the product is a definite compound, contain- 
ing the ready-formed molecule of red phosphorus, (P,)a(P,)y 
(compare Stock, A., 1913, ii, 1051), together with another part con- 
taining oxygen and phosphorus; by the splitting off of the latter 
part, red phosphorus is produced. The authors adduce evidence in 
support of their theory, the red product above-mentioned being 
considered to be analogous to the intermediate products which are 
formed in the transformation of white into red phosphorus by the 
catalytic action of phosphorus iodide and bromide. The analogy 
is not complete, however, and the differences are discussed in detail. 

The authors’ experiments again open the question of the exist- 
ence of phosphorus suboxide, since their product cannot be a mix- 
ture of finely divided red phosphorus and solid phosphorus hydride, 
the presence of hydrogen being excluded by their method of 
experiment. T. S. P. 


Reductions and Reactions in Reversed Flames. II. Re- 
duction of the Liquid, Anhydrous Chlorides of Groups 
3—5 of the Periodic System, in the Reversed Chlorine- 
Hydrogen Flame. Frieprich Meyer and Hans Kersten (Ber., 
1914, 47, 1036—1049).—The apparatus previously described (A., 
1912, ii, 1051) for the study of reactions in reversed flames has 
been considerably improved by the authors, and a full description 
is given of the new apparatus. 

The following are the results of experiments on the reduction of 
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various anhydrous chlorides in the reversed chlorine-hydrogen 
flame: boron trichloride and silicon tetrachloride are not affected. 
Carbon tetrachloride is reduced to finely divided, very voluminous 
carbon, which, however, still retains some hydrogen and chlorine ; 
on oxidation with fuming nitric acid the carbon gives mellitic acid. 

Titanium tetrachloride is readily reduced to the trichloride in 
the new apparatus, a yield of 70% being easily obtained. Since the 
reaction is reversible, the yield is improved by increasing the 
velocity of the current of hydrogen used. Stannic chloride gives 
a quantitative yield of stannous chloride (compare A., 1913, 
ii, 969). 

Pechions pentachloride gives a red product, which is very 
similar to Schenk’s phosphorus, and contains 92—94% of phos- 
phorus, together with some of the chloride. Arsenic trichloride is 
reduced quantitatively to arsenic. Antimony pentachloride gives 
a greyish-black, loose powder, containing 93% of black antimony 
and 7% of antimony trichloride. 

Vanadium tetrachloride gives a violet, very voluminous powder, 
consisting of 80% of the dichloride and 20% of the trichloride. 
If the velocity of reaction is increased by heating the tetrachloride 
more strongly, some of it is actually found in the reaction product. 
The relations are very complicated ; in all probability the dichloride 
is first formed, and then combines to some extent with chlorine in 
the colder zone of the flame. T. 8. P. 


Water of Crystallisation. Compounds with 2H,O. I. 
Icitto Guarescut (Atti R. Accad. Sci. Torino, 1914, 49, 455—476).— 
The author’s experiments show that it is not possible to state a 
dehydration temperature for a substance unless the conditions are 
specified. The dehydration should be effected in a thermostat in 
a dry atmosphere, or in a current of dry gas. The following 
dehydration temperatures were obtained for the salts mentioned 
under conditions of experiment described in the original: 
CaSO,,2Na,S0,,2H,O, about 180° (?); Na,WO,,2H,O, 50°, 55°, 
and 60°; Na,Cr,0,,2H,O, 50° and 60°; BaCl,,2H,O, 50° and 60°; 
SnCl,,2H,O, 30°. Of these, the barium chloride loses the two 
molecules of water separately, the tin salt and the two sodium 
salts lose the two molecules simultaneously, but at different rates. 
The work of Rosenstiehl (A., 1911, ii, 270, 386) is adversely 
criticised. R. V. 8. 


Preparation of Alkali Hydroxides. Juxiuvs Kersten (Austrian 
Patent 62281)—Alkali hydroxides can be obtained in a quanti- 
tative yield by the action of lead hydroxide on alkali chlorides 
according to the equation 

2K(Na)Cl + 6Pb(OH), = 2K(Na)OH + PbCl, + 5Pb(OH),. 
The lead hydroxide is suspended in a dilute, aqueous solution of 
the alkali chloride, and the mixture heated gradually to boiling. 
The basic lead chloride, after being separated from the alkali 
hydroxide, is dissolved in nitric acid, the solution evaporated to 
dryness, whereby the hydrogen chloride is evolved and is con- 
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densed, and the lead nitrate is dissolved in water and precipitated 
with ammonia. J.C. C. 


The Hydrothermal Formation of Silicates. M. ScHLAEPFER 
and P. Niaoti (Zertoch. anory. Chem., 1914, 87, 52—50. Compare 
Niggli and Morey, A., 1913, ii, 1054)—When calcium chloride is 
used, it is necessary to line the autoclave with silver in order to 
avoid the introduction of iron. Starting from amorphous 
materials, a-quartz and tridymite have been identified, with 
corundum, orthoclase, and potassium-nepheline. Hieratite, K,SiF,, 
is identical with an artificially prepared mineral formerly wrongly 
identified as potassium-faujasite. Pyrophylite, and a mineral re- 
sembling zunyite, are doubtful. The products from a large number 
of experiments are described. 

Tridymite must be unstable. It is only obtained in the absence 
of alkali, and is then probably only converted into the stable 
quartz: In the system H,O-Al,0,-K,O-SiO, at 470°, quartz, 
orthoclase, potassium-nepheline, corundum, and possibly pyrophylite 
are probably stable phases, according to the composition. Systems 
containing lime have very little tendency to crystallise. Iron 
facilitates the formation of anorthite. When iron is added, iron 
olivine is formed, and crystallises well. C. H. D. 


The Action of Hydrogen Sulphide on Sodium Hyposulphite. 
Frank Srurpy Sinnatr (/. Soc. Dyers, 1914, 30, 189—191).—Dry 


hydrogen sulphide has no action on dry sodium hyposulphite, but 
in the presence of water rapid reaction takes place quantitatively, 
according to the equation Na,S,0,+H,S=Na,8,0,+ H,O+S. 
The sulphur is liberated in such a form that it can be readily 
collected and weighed, and the author suggests that the reaction 
may serve as a rapid method for the valuation of sodium hypo- 
sulphite. T. S. P. 


The Transformation Points of Sodium Tungstate. H. 8. 
vAN Ktooster and H. C. Germs (Zeiisch. anorg. Chem., 1914, 86, 
369—372).—In the thermal determination of transformation 
points (this vol., ii, 167), only a single point, at 587°, was found 
for sodium tungstate. A second point was observed on the cool- 
ing curves, but not on the heating curves. By using a differential 
method, with potassium metaphosphate as comparison substance, 
the two transformation points are found to be 587° and 591°, the 
thermal effect at the latter temperature being very small. 

C. H. D. 


Purity of Fused Lithium Perchlorate and its Bearing on 
the Atomic Weight of; Silver. THroporre W. Ricwarps and 
Marsuatt W. Cox (J. Amer.gChem. Soc., 1914, 36, 819—828).— 
Richards and Willard (A., 1910, ii, 292) have described a method 
for determining the atomic weight of silver which involved a study 
of the ratio LiCl: LiClO,. An investigation has now been made 
with reference to the purity of the lithium perchlorate, and par- 
ticularly as to its freedom from water. 
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In order to estimate traces of water in pure, fused lithium 
perchlorate, the salt may be decomposed, and the amount of water 
evolved with the products of decomposition determined. On de- 
composing the salt in this way, however, a portion of the solid in 
an exceedingly fine powder is carried along with the stream of 
gas. This source of error can be overcome by passing the gas 
through a porous porcelain dry filter or ‘“dust-trap,” the construc- 
tion of which is fully described. 

It has been found that lithium perchlorate, prepared —e 
in contact with air filtered through the porcelain “dust-trap,” is 
much less easily decomposed by heat than the salt which has been 
less carefully prepared. The purest lithium perchlorate decom- 
poses slowly at 410—430°, and rapidly at 450°. The perchlorate, 
after being kept fused until of constant weight, does not yield 
a significant quantity of water even when the temperature is raised 
to 430° and most of the salt is decomposed. 

The results of this work tend to justify the use of lithium per- 
chlorate as a basis for determining the ratio of oxygen to silver, 
and confirm the value Ag=107°81 [O=16°000] obtained by 
Richards and Willard (loc. cit.). E. G. 


Lithium Iridichloride and Iridochloride. Marcet De.fépine 
(Compt. rend., 1914, 158, 1276—1278.* Compare A., 1908, ii, 702, 
765; 1910, ii, 34; and Antony, A., 1893, ii, 380).—The author 
has prepared lithium iridichloride and iridochloride, and examined 
their properties. The former is obtained by adding the theoretical 
quantity of lithium carbonate to a solution of chloroiridic acid and 
evaporating to dryness in the cold over sulphuric acid. On 
recrystallisation from chlorine water the salt is obtained in large, 
black, exceedingly deliquescent crystals, Li,IrCl,,6H,O. It is very 
soluble in both alcohol and water, and loses 4H,O in dry air at 
100°. On boiling its solution with a little alcohol, it is reduced, 
giving trilithium tridochloride and chloroiridous acid. This irido- 
chloride is best prepared by reducing lithium iridichloride in 
aqueous solution with lithium oxalate. It crystallises from water 
in large, black, deliquescent rhombohedra, Ii,IrCh,,12H,O. It is 
very soluble in water and alcohol. A mixture of sodium and 
lithium iridichlorides left to crystallise deposits almost pure crystals 
of the former salt, containing only a trace of lithium. A solution 
of the iridochlorides at first also deposits the almost pure sodium 
salt, but on concentrating the solution further, hexagonal prisms 
of disodiwm lithium iridochloride, Na,LilrCl,,12H,O, are formed, 
and then hexagonal needles of sodiwm dilithium iridochloride, 
NaLi,IrCl,,12H,O. These salts are only stable in solution in the 
presence of an excess of a salt richer in lithium. W. G. 


A New Theory of the Ammonia Soda Process. WILLIAM 
Mason (Chem. Zeit., 1914, 38, 513).—In the present-day ammonia 
soda process the ammoniacal sodium chloride is carbonated in two 
stages ; ir the first stage the treatment with carbon dioxide is con- 
tinued until more than 80% of the ammonia has been transformed 

* and Bull. Soc. chim., 1914, [iv]. 15, 505—510. 
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into ammonium carbonate; in the second stage the solution from 
the first stage is further carbonated. At times the author has 
noticed a precipitate of sodium carbonate before all the ammonia 
has been changed into ammonium carbonate. From this and the 
results of various analyses of the products in the carbonating tower 
the author draws the conclusion that in the complete carbonation 
of the ammonia the following reaction takes place: 

2NaCl + (NH,),CO;= Na,CO, + 2NH,Cl. 
Part of the sodium carbonate precipitates as such, that remaining 
in solution being transformed into hydrogen carbonate and then 
precipitated. 

The usual statement that the ammonia is first transformed into 
ammonium hydrogen carbonate, which then undergoes double 
decomposition with the sodium chloride, does not agree with the 
fact that ammonium hydrogen carbonate is just as insoluble as 
sodium hydrogen carbonate in the mother liquors; also such a 
reaction should be accompanied by absorption of heat, whereas 
actually heat is developed, in agreement with the known thermal 
effect of the action of carbon dioxide on a solution of sodium 
carbonate. T. S. P. 


The Distribution and Fate of Colloidal Silver in the Mam- 
inalian Body. I. The Characters of Colloidal Silver. J. 
Vorar (Biochem. Zeitsch., 1914, 62, 280—294 ; 63, 497).—An account 
is given of the ultramicroscopic analysis of various commercial 


preparations of colloidal silver, and the effect of'different colloids in 
protecting them from aggregation on addition of salts. S. B. S. 


An Application of Calcium Carbide in the Formation of 
Alloys. W. R. Hopexinson (J. Soc. Chem. Ind., 1914, 33, 
445—446).—-A mixture of calcium carbide with borax or sodium 
chloride is a most efficient de-oxidising flux for copper and some 
copper alloys, such as bronzes, cupro-nickel, etc. A considerable 
number of metallic oxides are reduced to the metallic state by 
carbide, but unless the metal is very fusible, or a large amount 
of flux (borax, sodium, or magnesium or barium chloride) be 
employed, the infusible calcium oxide and any separated carbon or 
free carbide hold up the metal in shots or globules. Much more 
satisfactory results are obtained when the haloid salts of the metals 
are used, the calcium haloid formed during the reaction acting as 
a flux. 

The following alloys have been obtained: copper—manganese, 
copper—nickel, nickel-manganese, cobalt—-manganese, copper alloys 
with tantalum, titanium, zirconium, etc.; manganese alloys with 
tin, bismuth, antimony, and lead. 

The manganese alloys with tin and bismuth, which contain more 
than 10% of manganese, show decided magnetic properties. 

Where iron- and aluminium-free alloys are required, the carbide 
reduction is of value. Only in the cases of nickel, cobalt, and iron 
alloys with manganese does any carbon appear to be taken up. 

A convenient method for obtaining metallic chlorides in the 
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molten, anhydrous state is to drop a mixture of the metallic oxide 
and ammonium chloride into a red-hot crucible, in small portions 
at a time, using a slight excess of ammonium chloride. T. 8S. P. 


Constitution of Thomas Slag. H. Brome (Zeitsch. Kryst. Min., 
1914, 53, 568; from Diss. Tech. Hochschule Berlin, 1910, 1—21).— 
Mixtures of lime, phosphoric oxide, and silica were fused, and the 
solubilities of the products determined in 2% citric acid. Tetra- 
calcium phosphate melts at 1870°. When quickly cooled, the binary 
system 4CaO,P,0;-2CaO,SiO, shows maxima at the molecular ratios 
1:1 and 1:4. Slow cooling favours the crystallisation of a calcium 
silico-phosphate, which is readily soluble in citric acid, and the 
separation of free lime; the former is probably identical with the 
blue ortho-rhombic crystals of the compound 

4CaO,P,0; + CaO,Si0,, 
described by Stead and Ridsdale in 1887. L. J. 8. 


The Formation of a Triple Salt from Aqueous Solutions 
without the Simultaneous Formation of a Binary Double Salt. 
Ropert Kremann and Hans Ropemunv (Zeitsch. anorg. Chem., 1914, 
86, 373—379).—In the reciprocal salt-pair : 

Ca8,0; + 2NaNO, — Na,8,0;+Ca(NOs), 

a double salt is not formed, but a small region of stability exists 
for a triple salt, NaNO,,CaS,0,,Na,8,03,11H,O, this region dimin- 
ishing with rising temperature, but only single salts being formed. 
The invariant transformation point is found by solubility deter- 
minations to be 29°, and by thermal measurements to be 29°2°. 
The determinations are tabulated, and the region is represented 
graphically by Janecke’s method, in which a square diagram is 
used. C. H. D. 


Fusions of Bisilicates with Sulphides and Haloids. A. 
Wo oskov (Zeitsch. Kryst. Min., 1914, 53, 615; from Ann. Inst. 
Polytechn. St. Pétersbourg, 1911, 15, 421—442).—The systems 
MnSiO,+ MnS, BaSiO,;+BaS, and BaSiO,+BaCl, were investi- 
gated. Further, the solubilities of MnS and FeS in BaSiO, were 
determined. L. J. 8. 


Corrosion of Zincs of Different Compositions. Eva. Prost 
Bull. Soc. chim. Belg., 1914, 28, 94—99).—The author has studied 
the action of solutions of sulphuric acid (0°5%), hydrochloric acid 
(0°372%), and sodium chloride (5%) on specimens of commercial 
zine containing known quantities of impurities. In the cases of the 
acid solutions, the zinc plate is allowed to remain in the solution 
at the ordinary temperature for seven and a-half hours. Witlf the 
salt solutions the time of the experiment is prolonged to eighteen 
days, and the solution agitated by a current of air on the tenth 
and fifteenth day. In the latter case a white, flocculent precipitate 
which contains zinc is formed in the solution, and the plates are 
found to be covered with a greasy, adherent film of zinc hydroxide. 

The author is led to the following conclusions: The presence in 
zine of quantities of lead, cadmium, or iron greater than those 


32—2 


ii. 464 ABSTRACTS OF CHEMICAL PAPERS. 


usually found in the refined product causes an increase in corrosion 
by acidic agents. Minute traces of arsenic, antimony, copper, or 
tin, in addition to the previously mentioned impurities, can con- 
siderably increase the tendency of zinc to corrode, and this influence 
is particularly marked in the casés of arsenic and antimony. 

The action of sodium chloride solutions on zinc does not show 
any very striking features. The quantities of zinc dissolved are 
as great or even greater in the case of normal zincs as in that of 
zine containing arsenic, antimony, copper, or tin. This result is 
possibly due to the protective action of the film of zinc hydroxide. 

H. W. 


The Freezing-point Diagram of the Lead-Arsenic Alloys 
and the Melting Point of Arsenic. W. Heike (/ntern. Zeitsch. 
Metallographie, 1914, 6, 49—57. Compare Friedrich, A., 1906, ii, 
230).—When lead and arsenic are fused together in a sealed 
porcelain tube and thoroughly mixed, complete miscibility is 
found to occur. The freezing-point curve consists of only two 
branches, meeting in a eutectic point at 288° and 8°25 atomic % 
of arsenic. The curve has only been determined as far as 82°3 
atomic % As, but extrapolation of the eutectic time curve indicates 
that solid solutions are not formed. The melting point of arsenic 
is found by extrapolation to be 852° (compare Goubau, this vol., ii, 
189). C. H. D. 


Red Lead. The Preparation of Pure Lead Orthoplumbate. 
JaRosLav Munpaver (Chem. Zeit., 1914, 38, 477—479, 559—560, 
566—567, 587—588).—The author has investigated the various 
methods which have been proposed for the preparation of pure 
red lead. 

Oxidation of lead oxide with oxygen or air at 470° and extrac- 
tion of the resulting mass with a 10% solution of lead acetate, gives 
a pure product, but the process is tedious. Johnson’s method, 
according to which lead oxide is heated with potassium nitrate, 
simply leads to an equilibrium, depending on the temperature, in 
accordance with the equation: 

3PbO + KNO, — Pb,O0,+ KNO,. 
If, however, the product is then extracted with a solution of lead 
acetate, as proposed by Dumas, the lead oxide dissolves, and pure 
red lead is left. Lead nitrate cannot be used in place of lead 
acetate, as proposed by Léwe, since an insoluble basic lead nitrate 
is formed. 

Oxidation of lead oxide with potassium chlorate is not satisfac- 
tory, since lead dioxide may be formed in addition to red lead; 
potassium bromate acts similarly to the chlorate, but potassium 
iodate gives no red lead. Also, lead nitrate cannot be used as the 
oxidising agent. 

A new method, which gives very satisfactory results, is to heat a 
mixture of lead dioxide and potassium nitrate at 470°, reaction 
taking place according to the equation: 

3PbO, + KNO, —> Pb,0, + KNO, + O,. 
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The resulting mass is then extracted either with a very concen- 
trated solution of potassium hydroxide or with a solution of lead 
acetate. Other solvents were tried, but gave unsatisfactory results. 

Extraction of calcium orthoplumbate with potassium hydroxide, 
or with solutions of sucrose, does not give good results. Levol’s 
method (Ann. Chim. Phys., 1854, 75, 101), as given, is not satis- 
factory, as also that of Frémy (ibid., 1840, 12, 489), unless special 
precautions are taken. On the other hand, Brauner’s method, in 
which the lead oxide of the composition Pb,O,,3H,O (compare 
Abegg’s Handb. anorg. Chem., Vol. III., Part 2, p. 570) is treated 
with concentrated potassium hydroxide, gives good resluts. 

Investigation of the action of potassium hydroxide on lead 
dioxide and mixtures of lead oxide and lead dioxide, showed that 
a pure red lead is readily obtained by boiling a mixture of these 
oxides in the proportion of 3PbO : 2PbO, with a strong solution 
of potassium hydroxide (150—200 grams in 100 c.c. of water). 

rt. 8. P. 


The Nature of Basic Lead Carbonate. Epwin Euston (J. Jnd. 
Eng. Chem., 1914, 6, 382—383. Compare this vol., ii, 366).—The 
author finds that normal lead carbonate withdraws lead hydroxide 
from basic lead acetate solution, with the formation of basic lead 
carbonate. Basic zinc carbonate, precipitated calcium carbonate, 
precipitated barium sulphate, and precipitated barium carbonate 
act in a similar manner, giving substances correspondin 
with the formule ZnCO,,Zn(OH)»,3Pb(OH)» ; 2CaCO;,Pb(OH), ; 
3BaSO,,Pb(OH),; and 3BaCO,;,2Pb(OH), respectively. The lead 
hydroxide portion of these compounds is soluble in ammonium 
chloride solution, but not in sucrose solution, as is also the case 
with basic lead carbonate. The barium carbonate and basic zinc 
carbonate compounds show the same characteristics as pigments 
as does white lead. 

From the above results the author draws the conclusion that in 
basic lead carbonate the lead hydroxide is present neither in 
mechanical mixture nor in true chemical combination; basic lead 
carbonate is an adsorption compound of lead carbonate and lead 


hydroxide. T. 8. P. 


Action of Hydrogen Peroxide on Basic Lead Salts. V. Zotirr 
(Bull. Soc. chim., 1914, [iv], 15, 402—408. Compare A., 1913, ii, 216). 
—Hydrogen peroxide reacts with basic lead acetates in two stages. 
In the first colloidal lead peroxide is formed, and in the second the 
lead peroxide reacts with the hydrogen peroxide. At the end of 
the reaction the liquid always contains some lead peroxide in 
solution. Basic lead formates and nitrates react similarly, except 
for the fact that dilute solutions of these salts only give colloidal 
lead peroxide. The amount of residual lead peroxide is controlled 
by four factors. It is at its maximum when the hydrogen peroxide 
and the lead oxide of the basic salt are in equimolecular propor- 
tions. It diminishes with increase in the basicity of the lead salt, 
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and also with rise in temperature. For different basic acetates it 
is at its maximum when the salts have undergone the same 
molecular dilution. 

The solution of lead peroxide obtained is exceedingly stable, 
being unaltered by prolonged boiling. On warming, the lead per- 
oxide is reduced by formaldehyde, dextrose, and sulphites, but 
not by alcohol. In several of its reactions, such as the liberation 
of iodine from iodides, it resembles hydrogen peroxide. It presents 
the characteristic properties of colloidal suspensions. It has a 
distinct. absorption spectrum, showing a broad band from the 
violet to the blue or green, according to the concentration and 
thickness of the liquid. W. G. 


The Hardness of Metals. J. H. Anprew (Jntern. Zeitsch. Metal- 
lographie, 1914, 6, 30—43).—Alloys of copper and aluminium con 
taining 10—11% of aluminium are harder when quenched than 
when slowly cooled, but alloys containing 12—13% Al are much 
harder when slowly cooled. With a pure f-alloy containing 
12°5% Al, the hardness is independent of the temperature of 
quenching, between 570° and 1100°. With copper—tin alloys con- 
taining 20—28% Sn, the hardness is greater in the slowly-cooled 
condition, the difference increasing with the proportion of tin. 
Little difference is observed in the copper-zinc series, in which 
resolution of the B-constituent only takes place very slowly. 

The hardness of quenched steels is attributed to a partial 
resolution of austenite into its components in the formation . of 
martensite. C. H. D. 


Hardness and Modulus of Elasticity of Isomorphous 
Mixtures of Copper and Nickel. N. Kurnaxkoy and J. Rapke 
(J. Russ. Phys. Chem. Soe., 1914. 46, 389—394).—Maxwell’s 
relaxation theory leads to the expression »=2.7, where n is the 
coefficient of internal friction and is proportional to the pressure 
of flow (compare Kurnakov and Shemtschushni, A., 1913, 1i, 929), 
F the modulus of elasticity, and 7 the time of relaxation. Further, 
it has been found experimentally that the hardness, 7, determined 
by Brinel’s method, and the pressure of flow, are proportional to 
one another, so that 7 and H should also exhibit proportionality. 

The authors have determined the hardness and modulus of elas- 
ticity of a series of alloys of nickel and copper in various propor- 
tions. Addition of nickel to copper is accompanied by a gradual 
increase of the hardness from 32 kilos. per sq. mm. to a maximum 
of 81°3 kilos. per sq. mm. for 47-50% Ni, beyond which the hard- 
ness falls regularly to 62°8, the value for nickel. On the other 
hand, the modulus of elasticity, in kilos. per sq. mm., increases 
linearly from 11,110 for copper to 20,100 for nickel. 

Hence, the increase in the hardness and in the coefficient of 
internal friction for solid solutions showing a maximum of hard- 
ness does not depend on increase of the modulus of elasticity in 
the equation, ,=2#.T7, but is related to increased time of relaxa- 
{ion. This conclusion is confirmed by observations made on a 
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number of solid solutions of copper and of iron, in which increased 
hardness corresponds with diminution of the modulus of elasticity ; 
this is the case with brass, bronze, steel, and other alloys of tech- 
nical importance. Further, it seems that alteration of “ relaxa- 
tion ” hardiiess proceeds parallel with that of brittleness. 

A second typical case, theoretically possible, is that in which 
increased hardness results from increase of the modulus of elas- 
ticity. Such substances would be of great industrial interest, as 
they would be very hard without exhibiting increased brittleness. 
Whether manganese, nickel, and other special steels belong to 
this class must be determined by further experiment. T. H. P. 


Action of Chloroform on the Metallic Sulphates. Method 
of Preparation of Anhydrous Chlorides. AvucustE ConpucHt 
(Compt. rend., 1914, 158, 1180—1182).—Chloroform when passed 
over anhydrous copper sulphate at 250° gives a mixture of oxides 
and oxychlorides of carbon and sulphur. If the temperature rises 
to 280—300° the copper sulphate is soon completely converted into 
anhydrous cupric chloride. The reaction is more rapid the higher 
the temperature, but at 400° cuprous chloride begins to be formed, 
and the proportion of it increases rapidly with further rise in 
temperature. In the case of iron, whether ferrous or ferric 
sulphate is used, a mixture of ferrous and ferric chlorides is always 
obtained, the one which predominates corresponding with the 
sulphate used. Numerous other sulphates have been tried, and 
the minimum temperature at which the conversion into chloride 
occurs is given, being in the case of barium, calcium, and sodium 
sulphates 500°. At temperatures between 400° and 500° the chloro- 
form itself begins to decompose, giving a carbonaceous deposit in 
the hot parts of the tube, and a crystalline deposit of carbon 
hexachloride in the cool parts. W. G. 


Copper Peroxite. L. Moser (Zeitsch. anorg. Chem., 1914, 86, 
880—388).—The term “ peroxite” has been proposed (Ebler and 
Krause, A., 1911, ii, 801) to denote the true salts of hydrogen 
peroxide. Copper peroxite, prepared from copper hydroxide and 
hydrogen peroxide (A., 1907, ii, 549), is always impure, owing to 
partial hydrolysis. By mixing solutions of cupric chloride and 
hydrogen peroxide, cooling to —40° or —50°, and adding alcoholic 
potash, the pure peroxite, CuO,, is obtained, and may be washed 
at —50° with alcohol and ether. Gas is not evolved. The same 
product is obtained by the action of hydrogen peroxide at low 
temperatures on an alcoholic suspension of copper hydroxide. The 
mean ratio Cu: active oxygen is 1°05:1. The peroxite may be 
obtained at about 0° by using ethereal hydrogen peroxide and 
very finely powdered copper hydroxide. The freshly prepared 
product may be almost quantitatively converted into hydrogen 
peroxide and a cupric salt by the action of dilute acids at about 0°. 

Several others methods of preparation have been tried without 
success. C. H. D. 
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Working Up Mercury Residues. H. J. Taverne (Chem. 
Weekblad, 1914, 11, 448).—The author recommends reduction of 
mercury residues to the metal by iron and hydrochloric acid, 
any nitric acid present being previously eliminated by heating. 
The precipitated mercury is filtered, and distilled in a vacuum. 

A. J. W. 


Double Sulphites of the Alkalis and Mercury. HEnry 
Bausieny (Ann. Chim. 1914, [ix], 1, 332—341).—Fuller experimental 
details are given of work already ‘published (compare A., 1912, ii, 
1175). Ww. G. 


Scandium Sulphate and Oxalate. F. Wirt (Zeitsch. anorg. 
Chem., 1914, 8'7, 9—12).—Scandium sulphate is the most soluble of 
the sulphates of the rare earths, 100 c.c. of water dissolving 54°61 
grams of the pentahydrate at 25°. The oxalate is the least soluble 
of the rare-earth oxalates in sulphuric acid, approaching thorium 
oxalate. Its solubility in sulphuric acid is greatly lessened by the 
presence of an excess of oxalic acid. C. H. D. 


Scandium Alkali Oxalates, Scandium-sulphuric Acid, and 
Scandium Sulphide. Fritz Wirt (Zsitsch. anorg. Chem., 1914, 
87, 1—6).—The following salts are described: sodium scandium 
oxalate, Sc(C,04)3,3NazC,0,,10H,0 ; the potassium and ammonium 
salts have the corresponding compositions. All are readily soluble 
in hot solutions of the alkali oxalates, and crystallise well on cool- 
ing. One of the ammonium salts shows a slight solubility in a 
cold saturated solution of the alkali oxalate. Hydrochloric acid 
precipitates crystalline scandium oxalate from the hot solutions. 
The compounds are to be regarded as salts of a complex acid, 
[Sc(C,0,)3]Hs. 

Scandium sulphate, Sc,(SO,)3,5H,O, dissolves in sulphuric acid 
(D 1°6), and a compound, Sc,(SO,)3,3H,SO,, separates. This 
corresponds with similar compounds of the other rare earths. 

Dry hydrogen sulphide converts the sulphate into scandium 
sulphide, ScoS3, which is yellow, and stable in air at 100°. 

C. H. D. 


Action of Magnesium Salts on Complexes of Aluminium, 
Iron, and Bismuth with Organic Substances, <A. QuarTaRoOLI 
(Gazzetta, 1914, 44, i, 418—443).—The author has investigated the 
action of magnesium salts on ferric, aluminium, and bismuth 
hydroxides in absence and in presence of organic compounds, such 
as citric, tartaric, lactic, salicylic, and quinic acids, dextrose and 
mannitol, with which the above metals form complex compounds. 

When ferric and aluminium hydroxides are precipitated in 
alkaline solution in presence of magnesium salts, the latter com- 
bine with the hydroxides to form insoluble ferrates and aluminates 
very rich in magnesium, five or six atoms of magnesium being 
sometimes present per atom of iron or aluminium. From solutions 
containing iron, aluminium or bismuth existing in combination with 


INORGANIC CHEMISTRY. it. 469 


hydroxy-acids or polyhydric alcohols in the form of complex ions, 
magnesium salts in moderate excess will precipitate these metals 
quantitatively. In some cases the precipitates consist of the same 
ferrates or aluminates as are formed in the absence of organic com- 
pounds, but in others the latter are also partly precipitated, 
probably owing to a molecular transformation of the complex salt 
into ordinary basic salt. Excess of the organic compound retards 
or limits the precipitation, unless a greatly increased proportion 
of magnesium salt is added. Deficit of the organic compound, if 
it is not such as to permit of immediate precipitation of ferric 
hydroxide by means of ammonia, causes the colloidal iron com- 
pounds generated to polymerise into so stable a form that they 
fix but httle magnesium, and, unlike ferric hydroxide itself, retain 
their brick-red colour in presence of a very large excess of 
magnesium. 

The author’s results throw doubt on the trustworthiness of the 
method universally adopted as the official one for the estimation 
of phosphoric acid in superphosphates. It is found, indeed, that 
iron and aluminium retard the precipitation of magnesium 
ammonium phosphate in presence of ammonium citrate, and that, 
if filtration is protracted, precipitates of totally different character 
are obtained. This estimation is being investigated further. 

The constitution of the complexes referred to above is discussed. 

Zz &. P. 


The Chemical or Physical Nature of Colloidal Hydrous 


Aluminous Silicates. Grorae Wiraner (Centr. Min., 1914, 
262—272); R. Gans (Centr. Min., 1914, 273—279, 299—306).— 
Further discussion and replies bearing mainly on the constitution 
of “ permutite” (compare this vol., ii, 55, 208). L. J. 8. 


Action of Salt Solutions on Aluminous Silicates. Hans 
ScHNEIDERHOHN (Jahrb. Min., 1914, i, Ref. 204—-206; from Zeittsch 
Deutsch. Geol. Ges., 1913, 65, Monatsber. 349—354).—During the 
years 1872—1888, J. Lemberg made numerous experiments with 
salt solutions, acting for a period of a few days toa year and a-half, 
at 100° or 200°, on various minerals. The data he obtained, in- 
cluding some 600 analyses, are now discussed. With aluminous 
silicates of all types, the end-product of the reaction has the com- 
position R”0,A1,0,,nSi0,,mH,0. Here R”O represents the base 
of the salt solution which has replaced the base of the original 
mineral, this replacement being complete provided that the reaction 
has been continued for a sufficiently long period. When the solu- 
tion contains an alkali hydroxide, carbonate, chloride, or sulphate, 
the silica molecules n=2, whilst with alkali silicate solutions 
n=65. L. J. 8. 


Action of Soluble Sulphates on Kaolin and Clays. R. 
Rieke (Zeitsch. Kryst. Min., 1914, 53, 567—568; from Sprechsaal 
Siir Keramik, 1910, No. 48—51).—The addition of small amounts of 
soluble salts, particularly sulphates of calcium, zinc, copper, and 
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aluminium, to a paste of we d have the effect of increasing its 
toughness. With alkali sulphates, the effect is only noticeable 


when very small quantities of the salt are present. The sulphates 
are absorbed by the clay; and in the case of iron salts (the chloride 
as well as the sulphate) iron is extracted from the solution in the 
form of hydroxide. L. J. 8. 


A Compound of Manganese Tribromide with Ethyl Ether. 
F. Ducetimez and A. Raynaup (Bull. Soc. chim., 1914, [iv], 15. 
408—413).—Fuller details are given of work already published 
(compare this vol., ii, 273). W. G. 


The Allotropic Transformations of Iron. ALsBert SAUVEUR 
(J. Inst. Metals, 1913, 88, 171—190).—The view of Benedicks (A., 
1913, ii, 599) that the Ar2 point is merely the termination of the 
Ar3 change is inconsistent with the facts that the points Ar2 and 
Ac2 are to be detected on the cooling and heating curves of electro- 
lytic iron, that Ac2 is given by steels containing less than 0°6% 
of carbon, and that the principal magnetic change occurs between 
780° and 800°, and not at Ac3. C. H. D. 


The Structural Changes of Iron during Annealing. DonaLp 
Ewen (Jniern. Zeitsch. Metallographie, 1914, 6, 1—17. Compare 
Kroll, A., 1910, ii, 1070)—A Swedish wrought iron containing 
0° 007% of carbon is heated in a vacuum. Three distinct heat- 
relief patterns are obtained, corresponding with the original a-iron, 
y-iron structure, and final ‘airon structure. The development of 
the a-iron relief on first heating is attributed to selective volatilisa- 
tion at the crystal boundaries, whilst the subsequent reliefs are 
due to changes of volume accompanying allotropic transformations. 
At high temperatures, within the y-range, pitting is produced, 
especially when the metal is heated by the direct passage of a 
current (compare Kaye and Ewen, A., 1913, ii, 830). C. H. D. 


The Crystallising Properties of Electro-deposited Iron. 
J. E. Sreap and H.C. H. Carpenter (J. Jron Steel Inst., 1913, 88, 
119—170).—Specimens of electro-deposited iron, containing 0°008% 
of carbon, 0°009% of manganese, and 0°014% of silicon, in sheets 
0°25 mm. thick, become very coarsely crystalline when heated 
above Ac3, and ‘then cooled below Ar3. This is the range within 
which ordinary specimens of iron and steel become more finely 
crystalline, whilst annealing between 700° and 800°, which leads 
to the formation of coarse crystals in mild steel, is without in- 
fluence on electro-deposited iron, even after cold-working. A few 
seconds above 920° suffice to produce the coarse crystals, but very 
prolonged heating above that temperature, followed by slow cool- 
ing, is without effect. The coarse structure, when once produced, 
is only destroyed by cold-working, by heating above Ac3 and 
quenching, or by heating for a long time above Ac3 and cooling 
slowly. The results accord best with the view that at Ar3 iron 
changes directly from the y- to the a-condition. 
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Thicker sheets of electro-deposited iron do not exhibit this 
behaviour, the upper limit of thickness being at about 0°26—0°30 


mm., the most favourable thickness being 0°22—0°25 mm. 
C. H. D. 


A. New Method for the Determination of the Critical Points 
Arl, Acl [in Steel]. J. E. Sreap (J. Jron Steel Inst., 1914, 88, 
399—415).—The point Acl in steel may be determined with an 
accuracy of 3° by quenching a rod in ice-cold water after heating 
in a muffle in such a way that the temperature gradient along the 
length of the rod is steady. The temperatures at different points 
are determined by inserting wires of silver, silver coated with 
sodium chloride, aluminium, and zinc, and measuring the lengths 
to which fusion takes place. The points 960°, 800°, 655°, and 
420° are thus fixed, and intermediate temperatures are found by 
graphical interpolation. After quenching, the decarburised layer 
is removed from one surface of the bar by grinding, and the steel 
is then etched with dilute (20%) nitric acid. The boundary 
between the hardened portion (black) and the soft — (grey) 
indicates the point Acl, and is quite sharp. C. 


Corrosion by Diesolved Oxygen. J. W. Coss and G. DoveiLt 
(J. Soc. Chem. Ind,, 1914, 33, 403—407).—The object of the authors’ 
investigations was to determine the extent to which dissolved gases 
are responsible for extensive rusting in hot-water pipe systems. A 
sloping iron pipe, 180 cm. long and 2°5 cm. in diameter, heated by 
a furnace at the lower end, was fed with water under a constant 
head of pressure; the gaseous contents of the water were estimated 
before and after passage through the pipe, and the gases evolved 
from the water after passing through the pipe were also analysed. 

It was found that a very large proportion of the dissolved 
oxygen in the water supply was not present in the water or gas 
leaving the pipe, but had been absorbed in the pipe. On collect- 
ing the evolved gases, by means of a special arrangement, just 
above the furnace, it was found that about half the loss of oxygen 
occurred in the first 30 cm. length of the pipe, that is, in the 
heater. The further loss of oxygen occurred in the 150 cm. of pipe 
beyond the heated length, and could be prevented if the expelled 
gases were collected at the end of the heated length. 

In small-scale experiments on the rusting of pure iron foil when 
immersed in water, it was found that the expulsion of dissolved 
gas from the water by previous boiling was an effective method 
of preventing rusting. The rusting could also be almost prevented 
by treating the cold, air-saturated water with the quantity of 
sodium hydroxide and ferrous sulphate necessary to take up the 
dissolved oxygen. T. 8. P. 


Glowing of Oxide Gels when Heated. K. Enpett and R. 
Rrexe (Centr. Min., 1914, 246—249).—The fact that certain metallic 
hydroxides emit a "sudden glow when heated has long been known. 
Plotting the rise in temperature against the time, the heating 
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curves show a break (exothermic effect) at a point corresponding 
with the glow. Titanium dioxide precipitated from a cold solution 
glows and shows such a break at 670°; when, however, it is pre- 
cipitated from a hot solution and dried at 110° (then containing 
85% H,O), it shows the effect at about 400—500°. Ferric 
hydroxide precipitated from a hot solution of ferric chloride and 
dried at 160° (then containing 8% H,O) glows.and shows a break 
in the curve at 450°; but ferric oxide obtained by oxidising in the 
air the precipitate from a cold solution of a ferrous salt shows 
no such heating effect. Chromium oxide precipitated from a hot 
solution and dried at 160° (4°5% H,O) shows the effect at 
500—610°. In each case heat is developed, and the process is not 
reversible. The effect is due to an increase in the size of the 
particles and the giving up of surface energy, and is perhaps accom- 
panied by the incipient crystallisation of the material. “ss 


The Ferric Sulphates. F. Wirtn and Bsarne Bakke (Zeitsch. 

anorg. Chem., 1914, 87, 13—46).—The “ tetrasulpbate,” 
Fe,(SO,)3,H,SO,,8H,0, 

is prepared by dendiden the anhydrous sulphate in 10N-sulphuric 

acid and drying the white, crystalline product. It loses 5H,O very 

slowly over sulphuric acid, rapidly at 98°. It is sparingly soluble 

in alcohol, and is hydrolysed by steam. 

Coquimbite, Fe,(SO,);,9H,O, loses 5H,O at 98°, and becomes 
anhydrous at 175°. 

Yellow ferric sulphate, probably f-copiapite, 

2Fe,0;,580;,18H,0, 
slowly breaks up in the solid state, yielding coquimbite. 

The solubility relations in the system Fe,0;,S0;,H,O have been 
studied in detail at 25°, three to four weeks being allowed for the 
attainment of equilibrium. Crystallisation is very slow, and con- 
siderable supersaturation is necessary. Four solid phases are 
found: coquimbite, a-copiapite, B-copiapite, and the tetrasulphate. 
The solubility curve of the tetrasulphate may be followed far into 
the metastable region. a-Copiapite is 3Fe,0,,8S0,,27H,O. The 
most concentrated solutions of ferric sulphate contain basic salts. 
The velocity of crystallisation increases with the acidity. 

C. H. D. 


The Reciprocal Influence on Solubility of Ferric Sulphate 

- a a Sulphate. F. Wirrn and Bsarne Bakke (Zettsch. 

Chem., 1914, 87, 47—51. Compare Wirth, A., 1913, ii, 

221). —The solubility of either ferric or aluminium sulphates in 

water at 25° is lowered by the addition of the other salt, the solu- 

bility curves meeting at the ratio Fe: Al=1: 0°3831. There is no 
evidence of the formation of a compound or of solid solutions. 


C. H. D. 


Higher Oxides of Cobalt. A. Merz. (Zeitsch. anorg. Chem., 
1914, 86, 358—368)—Cobalt peroxide, CoO,, may be prepared 
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from cobalt sulphate, iodine, and alkali, washing by decantation, 
and filtering through asbestos in order to avoid reduction by filter 
paper. The ratio of ccbalt to oxygen is then determined. The 
same compound is obtained by using silver nitrate and potassium 
hydroxide as the oxidising agent. Silver, which is precipitated at 
the same time, is removed by washing with a solution of potassium 
permanganate and nitric acid. 

Oxidation with hydrogen peroxide and sodium hydrogen carbon- 
ate yields a green precipitate, which, analysed in the moist state, 
has the composition CoCoO,,CoCO,, thus consisting of cobalt car- 
bonate and cobalt cobaltite. It is partly decomposed on washing 
with alcohol and ether. Copper sulphate, when similarly treated, 
yields a product, Cu,Cu0,,CuCOs. C. H. D. 


Colour of Cobalt Salts in Solution. J. E. Maxsu (Chem. News, 
1914, 109, 193. Compare this vol., ii, 373)—When a solution of 
sodium chloride (1 part by weight) and cobalt chloride hexa- 
hydrate (2 parts) in acetone (8 parts) and water (8 parts) is elec- 
trolysed, a light blue layer forms at the anode, the remainder of 
the solution retaining its pink colour. The experiment illustrates 
very well the electronegative character of the blue cobalt complex. 
In the absence of sodium chloride there is no separation into 
layers. T. S. P. 


Determination of the Atomic Weight of Nickel. Ccusnrer 
pe Coninck and GirarD (Compt. rend., 1914, 158, 1345—1346).— 
A determination of the atomic weight of nickel from the ratio 
nickel oxalate, NiC,0O,,2H,O: Ni. The nickel oxalate was prepared 
pure as follows: An ingot of nickel was dissolved in nitric acid, 
hydrogen sulphide passed through, and then the iron oxidised and 
precipitated by ammonium hydroxide. The filtrate was treated with 
ammonium sulphide, the precipitate being washed with hydrochloric 
acid and then dissolved in aqua regia. The solution was evaporated 
to dryness, and the residue extracted with dilute hydrochloric acid. 
On addition of barium carbonate, followed by a current of chlorine, 
the cobalt was precipitated, and filtered off. The barium was pre- 
cipitated, filtered off, and the filtrate evaporated to crystallisation. 
The crystals were dissolved in very dilute hydrochloric acid, and 
on the addition of a concentrated solution of oxalic acid the nickel 
was precipitated as nickel oxalate, NiC,0,,2H,O, collected, washed 
and dried, and finally left over sulphuric acid for several weeks. 
A weighed quantity of the oxalate was heated in a current of 
hydrogen, the temperature being finally raiséd to 270—275°. The 
mean of five determinations gave the value 58°57 for the atomic 
weight. W. G. 


Preparation of Nitrogen Compounds of Molybdenum. 
Bapiscue Antuin- & Sopa-Fasrik (Austrian Patent 62524. Compare 
A., 1912, ii, 946).—Pure precipitated molybdic acid is reduced by 
means of hydrogen at 700°, and nitrogen is then led over the 
product at the same temperature and under atrhospheric pressure. 
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The temperature should not exceed 1000°, and molybdenum nitride 
is thus formed without operating under pressure, as in the process 
described previously (loc. cit.). J. C. C. 


Binary Eutectics of Tin, Zinc, and Cadmium. A. M. Vasitiev 
(J. Russ. Phys. Chem. Soc., 1914, 46, 223—224).—The results obtained 
by Lorenz and Plumbridge (A., 1913, ii, 1056) confirm the law 
established by Flavicki (A., 1906, ii, 152) for eutectic alloys. For 
the zinc-tin eutectic, g/p=0°'0892, and for the cadmium-—zinc 
eutectic, g/r=0°2163. Hence, for the cadmium-—tin eutectic, the 
value of r: p should be 0°0892/0°2163=0°4123, the actual value 
obtained being 0°4124. T. . P. 


Experiments at High Temperatures. II. Preparation of 
Refractory Objects of Zirconium Dioxide. Orto Rurr, H. 
SEIFERHELD, and O. Bruscuke (Zeitsch. anorg. Chem., 1914, 86, 
389—400. Compare A., 1913, ii, 690).—Crucibles of zirconia may 
be used in a carbon tube resistance furnace at temperatures up to 
2200°. It is advisable to mix the oxide with 1% of dry starch, 
which gives great mechanical strength when dried at 140°, and 3% 
of magnesia. The addition of magnesia causes considerable shrink- 
age in the first firing at 1450°, and there is then very little shrink- 
age at higher temperatures. The zirconia powder used for the 
original mixture must not have been ignited at a higher tempera- 
ture than 1000°. Clay and colloidal oxides have not been found 
useful as binding material. Borax yields porous crucibles. 

The dry mixture is just moistened with water, shaped in a press, 
and removed. The crucibles are dried for one hour at 100° and 
for three hours at 140°, and are fired, first at 1500° and then at 
2200°. Natural zirconia (83°5%, with 11°5% SiO, and 4°7% Fe,Os) 
is more easily manipulated than the pure dioxide. The crucibles 
are only slightly porous, but it has not yet been found practicable 
to glaze them. C. H. D. 


Extraction of Germanium from the Waters at Vichy. 
Jacques Barpet (Compt. rend., 1914, 158, 1278—1280).—Germanium 
having been detected spectrographically in Vichy mineral waters 
(compare A., 1913, ii, 785) the author has extracted it in the 
form of its oxide, separating it from the other metals present by a 
process of fractional precipitation with hydrogen sulphide and 
solution in acid alternately. The starting material is the deposit 
obtained on boiling off the carbon dioxide from the waters. Ger- 
manium is present to, the extent of 1 part in 40,000,000 parts of 
water. W. G. 


Extraction of Vanadium by Treating its Ores with Acids 
and Oxidising Agents. Byramy: Doraspst Sakiatwatta (D.R.-P. 
270346).—The ore is boiled with dilute sulphuric acid (1:1), and 
to the solution is added ammonium persulphate. After prolonged 
boiling the vanadium separates as a red hydroxide, which on 


heating furnishes vanadium pentoxide in an almost pure condi- 
tion. J.C. C. 
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Chemical and Physico-chemical Observations in the Pre- 
paration of Colloidal Gold Solutions. Water Hate and Ernst 
PrispraM (Ber., 1914, 47, 1398—1401).—Donau (Vers. Deut. Natur- 
forsch. Aerzte Wien., Sept. 1913) has shown that a colloidal solution 
of gold may be obtained by letting a hydrogen flame play on the 
surface of a very dilute solution of a gold salt, the formation of 
the colloidal solution being ascribed to the strong reducing action 
of the flame. The authors find, however, that such a solution 
contains nitrous acid, which is formed by the hydrogen flame burn- 
ing in the air, and ascribe the formation of the colloidal gold to 
the reducing action of this acid. In confirmation of this they show 
that colloidal solutions are readily obtained by the action of nitrous 
acid (sodium nitrite and sulphuric acid) on a solution of gold 
chloride; as the concentration of the nitrous acid is reduced from 
0°00075 to 0°000452%, the colour of the gold solution changes from 
blue, through violet, to red. 

This method of preparing colloidal gold solutions is important, 
because the gold particles are of uniform size. 

The most convenient method of testing whether a glass vessel 
is suitable for preparing or containing a colloidal solution is to 
put into it 10 c.c. of water containing 2 drops of a 0°2% alcoholic 
solution of methyl-red; if the colour changes to yellow within 
twenty-four hours, owing to alkali dissolving from the glass, the 
glass is not suitable. T. 8. P. 


Alloys of Gold and Arsenic. A. P. Scuieicuer (/ntern. Zeitsch. 
Metallographie, 1914, 6, 18—22).—Alloys containing from 0 to 
25 atomic % of arsenic have been investigated thermally by melt- 
ing an alloy rich in arsenic with gold. The freezing-point curve 
indicates a eutectic point in the neighbourhood of 46 atomic % As, 
the eutectic temperature being 665°. Only two micrographic con- 
stituents are visible, gold and the eutectic. Arsenic is evolved 
suddenly at the eutectic temperature on cooling. C. H. D. 


Mineralogical Chemistry. 


The Réle of Water in Minerals. W. W. Costentz (Zeitsch. 
Kryst. Min., 1914, 53, 623; from J. Franklin Inst., 1911, 172, 
309—355, etc.).—The absorption spectra of a large number of 
minerals and other compounds were examined for the bands 
characteristic of water (3, 6u, and faintly at 1l5y, 2p, and 
4°75) and of hydroxyl (3n). The following show the presence of 
water (but whether this is as water of crystallisation, absorbed 
water, or water in solid solution cannot be distinguished): gypsum, 
opal, zeolites, mellite (Al,C,,0,.,18H,O), etc. Constitutional water 
(OH group) is present in micas and chlorites, serpentine, brucite, 
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diaspore, gibbsite, goethite, manganite, azurite, turquoise, datolite, 
tourmaline, etc. Tale shows the presence of neither water nor 
hydroxyl, being an acid metasilicate (H,Mg,Si,0,»). L. J. 8. 


Composition of Russian Minerals. K. Nenapxevitscn (Zeitsch. 
Kryst. Min., 1914, 53, 609—610; from 7'rav. Mus. Géol. Pierre le 
Grand, Acad. Sci. St. Pélersbourg, 1911, 5, 37—56).—A soft, earthy, 
chocolate-coloured mineral occurring in cavities and crevices in 
calamine ores in the Olkusch zinc mine had the following composi- 
tion. D' (of material dried at 100°) 4°63: 


ZnO. MnO, PbO, PbO. FeO; CaO. Al,O,. SiO, TI,O+K,O. H,O. Total. 
3°28 5227 6°89 0°54 128 094 O12 0:06 051 13°59 99°48 


Traces of cobalt, barium, and copper are also present. The lead 
varies in amount in different samples, but the ratio of MnO,: ZnO 
is constant; the formula is ZnO,2MnO,,2H,O. This is regarded 
as a salt of dimetamanganese acid, and is referred to as zinc 
dibraunite—braunites being salts of the meta-acid, and manganites 
the salts of the ortho-acid (for example, manganite and hausman- 
nite). 

Cupriferous gold from Mt. Karabasch in the Urals gave: 

Au. Ag. Cu. Insol. Fe. Total. D®. 
74°33 4°49 20°39 0 26 trace 99°47. 15°17 


Powellite occurring as a pseudomorph after molybdenite from the 
Karysch mine, Minussinsk district, Yeniseisk, gave: CaO 28°85, 
MoO, 71°14. L. J. 8. 


Spinel-Magnetite Eutectic. J. H. L. Voar (Zeitsch. Kryst. Min., 
1914, 53, 592; from Videnskabs-Selskabets Skrifter, Math.-Naturw. 
Klasse, Christiania, for 1910, 1911, No. 5, 1—25).—The Norwegian 
and Swedish titanomagnetite-spinellites consist mainly of spinel 
(pleonaste) and titanomagnetite, the latter being a mechanical mix- 
ture of magnetite and ilmenite. The proportions are approxi- 
mately: spinel, 6—14; magnetite, 47—72; and ilmenite, 19—35. 
The analyses of spinel show an unbroken series from MgAI,O, to 
FeAl,0,, but the series (Mg,Fe)Al,0,-FeFe,O, is discontinuous. 
In the rocks the spinel occurs embedded in a eutectic consisting of 
spinel 3% and magnetite 97%. Spinel can hold about 10% of 


magnetite, but magnetite takes up very little of the spinel. 
L. J. 8. 


Some Native Iron-Manganese Oxides. Gustav RorHer 
(Centr. Min., 1914, 223—-224).—The minerals examined are from the 
mines at Hiittenberg, Carinthia. Analysis I is of a reddish-brown 
jelly intermixed with quartz grains and mica scales; II is of a 
dry, soft, friable, brown mass, containing much clayey material ; 
and III is of a hard, compact, brown iron-ore. The materials 
analysed were dried at 105°, and the amounts of water lost, as 
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well as the hygroscopicity of the dried material are given in the 
last columns below: 

Loss on H,0 lost Hygros- 

SiO,. Al,0;. FeO; MnO. ignition. Total. at 105°. copicity. 

i 36°62 8°67 19°81 18°70 10°00 99°73* 71°90% 16°67% 
IL. 52°49 10°75 15°78 13°55 7°26 99°83 2°61 9°97 
Ill. 9°63 0°17 71°03 5°60 12°13 98 62 1°02 1°92 

* Including MgO 1°37, CaO 1°86, K,O 2°70. 


The hygroscopicity of the first of these is comparable with that 
of freshly precipitated ferric hydroxide, whilst the third material 
possesses in only slight degree the nature of a gel. L. J. 8. 


Some Calcites which are Very Phosphorescent under the 
Action of Heat. F. Pisani (Compt. rend., 1914, 158, 1121—1123. 
Compare Headden, A., 1906, ii, 680).—The author has found 
samples of calcite, from three localities only out of a large number, 
which exhibited phosphorescence on heating at a temperature 
between 150° and 165°. The light emitted during phosphorescence 
was reddish-yellow, and its duration varied with the size of the 
piece of calcite under examination. The phosphorescence does not 
appear to be due to the yellow colour or to the presence of oxides 
of metals of the yttrium group. W. G. 


Solid Solution in Minerals. V. The Isomorphism between 
Calcite and Dolomite. H.W. Foorz and W. M. Brap.tey (Amer. 
J. Sei., 1914, [iv], 37. 339—345).—Analyses J—VI are of calcite 
occurring as crystals of various habits deposited on dolomite. The 
solutions from which they were deposited were therefore presum- 
ably saturated for dolomite. Except in No. VI, the average 
amount of magnesium carbonate present is approximately 1%, sug- 
gesting that calcite is saturated by this amount at the common 
temperature of crystallisation : 


CaCO,. MgCO,. MnCO,. FeCO,. Total. Sp. gr. 
I. Locality unknown... 99°07 1°03 ; 100°21 2°713—2°722 

II. Ouray, Colorado ... 96°59 0°80 — 100°32 — 

III. Joplin, Missouri(?) 99°23 1°04 ; — 100°45 = 

IV. Guanaxuato, Mexico 93°15 1°09 —_ 99°99 2°741—2°769 

V. Niagara ......00.0...... 99°38 0°87 “43 100°67 — 

VI. Joplin, Missouri. 99°65 O44 "23 100°31 — 
VII. Guanaxuato, Mexico 60°64 33°50 10019 2°865—2°914 
VILL. " cs 60°71 31°48 100°65 2°891—2°907 

IX. Ouray, Colorado ... 63°03 30°71 100°41 2°887—2-860 

X. Jopliu, Missouri : 40°22 100°30 2°834—2°868 

Analyses VII—IX are of dolomite crystals, which were deposited 
on calcite. Here the ratios of CaCO, : (Mg,Mn,Fe)CO,=1°349, 
1°361, and 1°492 respectively, showing a considerable excess over 
the normal dolomite ratio. This excess is, however, variable, sug- 
gesting that the degree of saturation of calcite in dolomite is largely 
influenced by the temperature of crystallisation. Anal. X is of 
dolomite which crystallised both before and after the calcite with 
which it is associated ; here the ratio of CaCO, : (Mg,Mn, a a 
1176: 1. L. J. 8. 
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Unusual Dolomites. Nicnwotas Kyicut (Chem. News, 1914, 
109, 193).—The following are analyses of: (1) a typical dolomite 
from the rock formation of North-east Iowa; (2), (3), and (4) dif- 
ferent layers of the dolomite rock in Mount Vernon, Iowa, and 
vicinity : 

Fe,O, and 
UaCO,. MgCO, SiO, Al,0;. Total. 
54°35 43°65 1°00 1°00 100°00 
64°50 33°87 0°57 0°96 99°90 
§2°81 46°15 0°37 0°68 100°01 
51°52 47°06 0°53 0°58 100 01 

(1) corresponds with the formula CaCO;,MgCO,, and (2) with 
the formula 3CaCO,,2MgCO,; in this latter case ferric oxide, 
alumina, and silica replace the equivalent amount of magnesium 
carbonate. T. 8S. P. 


Minerals [Lillianite, Wiikite, and Loranskite] from Finland. 
Lron H. Borcstrém (Zeitsch. Kryst. Min., 1914, 53, 593—595 ; from 
Geul. Fir. Forh., 1911, 32, 1525—1545).—Seleniferous lillianite occurs 
as irregular grains with galena, quartz, etc., at Iilijarvi. There 
are three rectangular cleavages, one less distinct than the other 
two, suggesting that the mineral is orthorhombic or tetragonal. 
D 7°22. Analysis I (the mean of two made on small amounts of 
material) agrees with the formula Pb,Bi,S, with all three elements 
in part replaced isomorphously : 

Pb. Ag. Cu. Zn. Fe. Bi. Sb. S. Se. Total. 

I. 43°33 O88 2°65 O49 1°23 2643 530 15°93 2°97 99°71 

II. 83°21 074 _— — 023 — 0°90 §=13°63 — 100°49* 
* Including gange 1°78, 

Galena from Uskela gave analysis II. Wiikite and loranskite, 
which have been described from the felspar quarries at Impilaks, 
are scarcely distinguishable from one another. Eight varieties are, 
however, recognised according to differences in colour (yellow to 
black), density (3°78—4°817), and water content (11°14—4°30), 
those lighter in colour being lower in density and containing more 
water. The materia! is optically isotropic. The roughly developed 
crystals are orthorhombic, with a:b:c=0°5317:1:0°5046, these 
elements being very close to those of samarskite. It is proposed 
to reserve the name wiikite for varieties rich in uranium (as in 
the following analysis of Holmquist), as well as for the whole group, 
and to apply the name loranskite to the yttrium-rich varieties, as 
that analysed by Crookes (A., 1908, ii, 695): 


Pptd. 
Sie. TiOs. Cb205. (Ce, Y)o0s. FeeO3. UOs;. UOs. AloO3. Mnz0,. CaO. by HS. H20. Total. 
875 29°58 23°67 4°06 751 737 186 O74 %128 486 1°06 11°06 101°80 
L. J. 8. 


Wolframite from New Brunswick. T. L. Waker (Zeittsch. 
Kryst. Min., 1914, 53, 637; from Economic Geology, 1911, 6, 
396—398)—Large wolframite crystals, from a newly-discovered 
deposit in quartz veins, gave: 

FeO. MnO. WO; Total. Sp. gr. 
16°90 8°37 74°43 99°70 7°20 
corresponding with 2FeWO,,MnWQ,. 
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Crystallised Chrysocolla from Mackay, Idaho. Josrepn B. 
Umpcesy (J. Washington Acad. Sci., 1914, 4, 181—183).—The crystal- 
lised material forms bluish-green, mamillated crusts, and occurs as 
small, acicular crystals embedded in other copper minerals. It 
graduates into brown, ferruginous chrysocolla, which forms the 
common ore at the Empire copper mine, and is intermixed with 
malachite, etc. Under the microscope the fibres are seen to be 
optically uniaxial and positive, with refractive indices o=1°46 and 
e=1°57. A partial analysis by R. C. Wetts shows that the 
massive material consists of chrysocolla (87°3%), intermixed with 
kaolinite (4°5%) and opal (8°2%): 

SiO,, CuO. Al,O;. CaO. ZnO. MgO. 4H,0. Total. Sp. gr. 
39°3 32°0 2°4 i i 3°6 trace 187 97°7 2°4 


L. J. S. 


Kaolinates and their Derivatives. S. Weypere (Zeitsch. Kryst. 
Min., 1914, 53, 610—615; from 7'rav. Mus. Géol. Pierre le Grand, 
Acad. Sci. St. l’étersbourg, 1911, 5, 57—215).—By fusing kaolin with 
various salts a large number of crystalline compounds were 
obtained ; for example, lithium “ kaolinate” (Li,AI,Si,0, and the 
basic salt Li,Al,Si,0,,2Li,0), potassium “kaolinate,” sodium 
chromate sodalite (2Na,Al,Si,0,,Na,CrO,), lithium bromide soda- 
lite (7Li,A1,8i,0,,2LiBr), ete. L. J. 8. 


Two Felspars from the Urals. V. V. Arscninov (Zettsch. 
Kryst. Min., 1914, 53, 603; from Publication No. 2, Petrographical 
Institute “ Lithogaea,” Moscow, 1911, 1—12)—A _ potash-soda-felspar 
(microperthite) from pegmatite at the source of the Tscherem- 
schanka stream in the Ilmen Mountains, gave anal. I, corresponding 
with Or, oAbCe,. Oligoclase-albite from a chlorite mica-schist 
from the village Kulachtinsky Otrjad in the southern Urals, gave 
II; optical examination gives the composition Ab,,An,, to 
Abg;Anj3: 

Si0,. Al,O,. Fe,0,(FeO). BaO. CaO. Na,O. K,O. H,O. Total. Sp. gr. 
I. 64°52 19°87 0°16 055 005* 146 9839 049 99°99 2°593 
II. 63°37 23°06 _ _ 3874 945 032 003 9997 2640 
* Including SrO. 
L. J. 8. 


Minerals from Homestake Mine, Lead, South Dakota. 
W. J. SHarwoop (Zeitsch. Kryst. Min., 1914, 53, 637—639; from 
Economic Geology, 1911, 6, 729—789).—Chlorite: Anal. I and II 
of dark green, scaly chlorite; III of pale green shells and plates; 
these analyses give the formula A1,0;,2Fe0,Mg0,2H,0,2Si0,. 
D 3°27. Cummingtonite: IV of pale green, radially-fibrous masses 
(D 3°387); V of white, asbestiform fibres (D 3°28); VI and VII 
of greenish-black columnar masses. A black mica decomposed by 
dilute hydrochloric acid gave VIII, corresponding with: 

58i0,,2(Al,Fe),03,5(Fe,Mg)0,3(K,H),O. 
33—2 
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Garnet from the Homestake mine gave IX, and garnet from the 
Southern Black Hills, South Dakota, X: 


Si0,. Al,O;. Fe,O;. FeO. MnO. MgO. CaO. K,O. Na,O. H,O. Total. 
25°38 25°23 — 32°76 — n.d. trace — — — 
26°21 23°92 1°89 30°63 805 040 — — ‘ 99-90 
24°20 2090 4° 82°34 9°42 trace — — 99°52 
52°36 1°54 33°76 ? 8:10 0°94 — 0°40 1° 100°12+ 
50°36 §=61°86 34°62 . 9°86 trace trace 0°74 0° 98°78 
45°66 6°87 31°40 9°20 1°04 0°73 0°50 

46°8 5°02 33°0 ‘ 950 116 — — 

30°53 16°06 6° 27°09 e 4°04 1°01 627 0°37 

38°66 24°03 28°10* 3: 2°71 0°00 n.d. n.d. 

86°4 22°2 26°8* 12°9 trace trace n.d. 


* Including Fe,Oy. + Including Fe,S, 0°89. 


Six analyses of pyrrhotite show Fe 56°14—59°90, S 36°92—56°14, 
Cu nil—0°04%; gold, 0°025—0°06 oz. per ton. D 4°40—4°56. 
Analyses are also given of arsenopyrite. D 5:87. L. J. 8. 


Nickeliferous Magnesites from Croatia. Fran Tucan (Centr. 
Min., 1914, 250—251).—Compact, snow-white magnesite, rendered 
hard by the impregnation of opal, occurs in intimate association 
with serpentine and olivine rocks in the Fruska Mountains. 
Analyses I—III are of material from different localities, and IV 
is of the serpentine. V is of compact, white magnesite from the 
Zrinjska Mountains : 


SiO,. Fe,O;. FeO. MnO. NiO. Cao. MgO. CO,. Total. 

I. 20°21 — 0°63 trace 0°54 0°06 37°49 41°63 100°56 
II. 24°01 — 0°62 trace 0-71 0°62 35°23 38°88 100°07 
III. 10°87 — 0°18 trace 0°04 _ trace 42°46 46°75 100°30 
IV. 41°48 4°58 3°41 trace 0°80 trace 33°98 — 99°65* 
Vv. 10°40 — 1°21 trace 0°20 1°50 40°70 45°92 99°93 


* Including Cr,O, 0°75, Al,O, trace, H,9 at 107° 0°91, H,O over 107° 13°74. 
L. J. 8. 


Minerals from the Yenisei District. A. Meister (Zeitsch. 
Kryst. Min., 1914, 53, 596—598; from Explorations Géologiques dans 
les régions auriféres dela Silérie, Region aurifére @’ lénisséi, Livraison 1X, 
1910, pp. I—X XXIV + 1—668).—A detailed geographical, geologi- 
cal, and petrographical description of this region. Tatarkaite, 
didymolite (A., 1912, ii, 950), and angaralite are described as new 
mineral species from metamorphosed limestone at its contact with 
nepheline-syenite, in the neighbourhood of the Tatarka river, a 
tributary of the Angara. Tatarkaite forms dark grey to black (in 
thin sections colourless), elongated plates, which are optically uni- 
axial and positive with nearly the birefringence of quartz. D 2°744. 
It is insoluble in acids; analysis I corresponds with the formula 
R,0,11R0,13R,03,30Si0,,19H,0. 

Angaralite is a shining, thin-platy mineral, with a black colour 
due to enclosed carbonaceous material. Under the microscope the 
plates sometimes show hexagonal outlines, and being optically 
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uniaxial and positive they perhaps belong to the hexagonal system. 
D 2°619. Analysis II corresponds with the formula: 
2(Mg,Ca)O,5(Al,Fe),03,68i0, : 


Si0,. TiO, Al,O;. FeO, FeO. MnO. CaO. MgO. Na,O. K,0. H,0. Total. 
I. 42°17 0°50 31°65 1:09 3°46 — 0°17 8°61 0:90 0°86 814 97°55 
Il. 37°96 — 44°68 952 — — 046 689 — = — 99°51 
III. 31:75 — 36-20 3°03 22°38 0:24 trace 0°06 032 0°98 4:47 9943 
IV. 39°70 — 25°46 0°10 29°10 460 0°72 0:79 019 — — 100°66 


Analysis III is of ottrelite, and IV of almandine from the same 
district. L. J. 8. 


Occurrence of Molybdenum in Rocks, with Special Refer- 
ence to those of Hawaii. J. B. Fereauson (Amer. J. Sci., 1914, 
[iv], 37, 399—402).—Hillebrand (A., 1899, ii, 112) was able to 
detect the presence of molybdenum in but few rocks, and then in 
only the more siliceous; on the other hand, traces of vanadium 
were frequently found in basic rocks. A black, porous basalt (SiO,, 
49°74%) from the pit of Halemaumau, Kilauea, was found to 
contain MoO, 0°01%, and a trace was detected in basalt (SiO, 
50°07%) from the crater of Kilauea. Hillebrand in 1904 found a 
trace of molybdenum in trachyte-obsidian (SiO, 62°19%) from Puu 
Waa Waa, Hawaii. Detailed analyses are given of these rocks, and 
also of some others rich in sodium (nephelite-basanite, nephelinite- 
syenite, etc.), which were specially examined for molybdenum (with 
negative results) in view of the suggestion that this element might 
occur in association with sodium. L. J. 8. 


Meteoric Iron from Mount Edith, Western Australia. 
W. M. Foote (Amer. J. Sci, 1914, [iv], 3'7, 391—398).—This large 
mags of meteoric iron, weighing 161 kilos. and measuring 62 x 55 x 
20 cm., was found in 1913 partly embedded in rocky ground near 
Mount Edith in the Ashburton district, about 160 miles north-east 
of Roebourne. It is roughly flat-triangular in shape, and is deeply 
pitted. The structure shown on polished sections is that of a 
medium octahedrite. A few nodules of troilite enclose rods and 
nodules of brownish-black olivine. Long blades of schreibersite are 
present, and kamacite and tenite are also prominent. Analysis by 
J. E. Whitfield gave: 


Fe. Ni. Co. P. C. Cu. Si. 8S. Mn. Total Sp. gr. 
89°500 9°450 0°625 0°316 0°017 0°013 0°005 0°005 nil 99°931 7°86 


L. J. S. 
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Picric Acid as a Standard Substance in Iodometry and 
Acidimetry and the Iodometric Titration of Acids. A. 
SanvER (Zeitsch. angew. Chem, 1914, 27, 192—194).—The use of 
pure picric acid is recommended for the standardisation of thio- 
sulphate solution, since 6 mols. of picric acid liberate 6 atoms of 
iodine from a mixture of potassium iodide and potassium iodate 
in aqueous solution. The thiosulphate solution may then be used 
for standardising iodine solutions. When the potassium iodide- 
iodate solution has been standardised with picric acid, it may be 


used for the preparation of standard acid and alkali solutions. 
W. P. S. 


N/10-Sodium Thiosulphate Solution. P. Bouriscn (Pharm. 
Zeit., 1914, 59, 360--362).—Experiments showing that V/10-thio- 
sulphate keeps unaltered for some twelve months if it is prepared 
with water previously well boiled and then stored in bottles quite 
filled; daylight and slight variation in temperature do not exert 
any influence. 

If, however, the bottle is not quite filled, or if a little of 
the solution is now and then withdrawn, bottles made of brown 


glass should be used ; the solution will then keep about six months. 


Addition of sodium chloride does not act beneficially. 
L. pE K. 


Apparatus for Quantitative, Electrolytic, Micro-estimations; 
using a Rotating Cathode. R. Heinze (Zeitsch. angew. Chem., 
1914, 27, 237—240).—A description of an apparatus by means 
of which quantities of less than 0°200 mg. of a metal can be 
estimated by electrolytic methods, using a rotating cathode. 
Details of results obtained in the estimations of mercury and lead 
are given. For the weighings it is necessary to use a Nernst 
microbalance. = & & 


The Use of Tantalum Electrodes. O. Brunck (Chem. Zeit., 
1914, 38, 565—566. Compare A., 1912, ii, 1128)—A reply to 
Wegelin (A., 1913, ii, 880), whose unsatisfactory results with 
tantalum electrodes were due, not to the metal forming the elec- 
trode, but to the form of electrodes used. Tantalum foil or sheet 
electrodes give just as good (or bad) results as electrodes of 
platinum or sheet; with tantalum gauze electrodes, which can now 
be obtained, just as good results are obtained as with platinum 

auze. 

. The objections of Oesterheld (A., 1913, ii, 823) are also replied 
to, and shown not to be of any account in electroanalysis, consider- 


ing the cost of tantalum as compared with that of platinum. 
T. 8. P. 
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A Cheap Form of Rotating Cathode and Anode for Rapid 
Electrolytic Analysis. Ernest A. Lewis (J. Soc. Chem. /nd., 1914, 
33, 445).—The rotating cathode used by the author for copper 
and zine estimations is made of copper gauze, eight meshes to 
the cm., supported by stiff copper wire, which projects from the 
side and helps to cause vigorous circulation of the liquid. It fits 
over the anode, which consists of a spiral of platinum wire coiled 
round a glass rod, in order to keep it in position. The total weight 
of platinum used is about 1 gram. A diagram of the apparatus is 
given, together with dimensions. 

If an ammoniacal or acetic acid solution is used, the cathode must 
either be made of silver or else be silver-plated. x. & F. 


A New Nephelometer for Use in Analytical Chemistry. 
F, Drenert (Compt. rend., 1914, 158, 1117—1118).—A description of 
an arrangement of a Duboscq colorimeter and a projection lamp 
by means of which it is possible to measure the amount of crystal- 
line or colloidal matter in a liquid, and also to measure approxi- 


mately the number of bacteria in suspension in a bouillon culture: 
W. G. 


Methods for Extractions by means of Immiscible Solvents 
from the Point of View of the Distribution Coefficients. 
J. W. Marpen (J. Ind. Eng. Chem., 1914, 6, 315—320).—A practical 
application of the distribution ratio has been made in the case of 


a few of the extraction methods now in use, and the fact is empha- 
sised that a larger number of extractions, using a small volume of 
solvent for each extraction, is better than a smaller number of ex- 
tractions using a larger amount. The methods investigated were 
those for the estimation of acetanilide in hydrogen peroxide, 
acetanilide, vanillin and coumarin in vanilla extracts, and of 
salicylic acid, benzoic acid, caffeine, etc. Amyl acetate is sug- 
gested as a solvent for “saccharin.” W. P. &. 


A Simple Substitute for a Lead Crucible or Capsule. 
F. L. Smarr (Chem. News, 1914, 109, 232).—A piece of thin lead foil 
is pressed into a porcelain crucible so as to form a lining to the 
latter ; the lead-lined crucible thus prepared may be used for treat- 
ing silicates with hydrofluoric acid, etc. W. P. 8. 


Estimation of the Acidity or Alkalinity of Waters. A 
Study in Indicators. Jas. Motr(J. Chem. Met. Min. Soc., S. Africa, 
1914, 14, 404—407. Compare this vol., ii, 149).—Methyl-orange 
and Congo-red are practically useless as indicators in estimating 
the acidity of mine waters containing aluminium salts, as they do 
not indicate the end-point of the titration. Dimethylaminoazo- 
benzene is much sharper, and gives an end-point corresponding 
with a small hydrolysis of aluminium sulphate. For the estima- 
tion of true neutrality, the water may be titrated against naphthol- 
phthalein and Orange I as indicators, the mean of the two titra- 
tions being taken as the correct result. As regards the use of the 
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phthalein indicators in the titration of alkalis, thymolphthalein 
gives results, in the case of dilute sodium carbonate solutions, 
which are about 8% lower than those obtained when phenol- 
phthalein is used; cresolphthalein is more sensitive than phenol- 
phthalein, and carvacrolphthalein is slightly superior to thymol- 
phthalein. The indicator, 2: 5-dinitroquinol, proposed by 
Henderson and Forbes (A., 1910, ii, 541), is trustworthy. 

W. 


P. S. 


Blectrolytic Estimation of the Halogens. W. Birrcer [with 
W J. Kewty] (Verh. Ges. deut. Naturforsch. Aerzte, 1913 (1914), ii, 
361—363).—The following modification of Hildebrand’s method 
for the estimation of the halogens is given. To the solution to 
be analysed is added a salt of which the cation is more readily 
deposited than the ions of the alkali metals; the mercury dissolves 
the deposited metal, and the overvoltage at the surface of the 
amalgam is so great that hydrions cannot be liberated, and so 
destroy the neutrality of the solution. Details are given of the 
estimation of iodine in iodides and bromine in bromides, cadmium 
sulphate being added to the electrolyte. 

Investigation of the deposition potentials indicated that iodides 
could be separated from chlorides, or from from bromides, but not 
bromides from chlorides, and experiment confirmed this. 

z. 8. P. 


Estimation of Sulphur Dioxide in the Presence of Thio- 
sulphate and of Sulphuric Acid. A. Sanper (Zeitsch. angew. 
Chem., 1914, 27, 194—195).—In a solution containing sulphur 
dioxide and thiosulphate, the former may be titrated with standard 
alkali solution, using phenolphthalein as indicator, and in another 
portion of the solution the two substances may be estimated 
together iodometrically. Feld has also proposed a method (A., 
1913, ii, 617) for this purpose depending on the iodometric estima- 
tion of the sulphur dioxide and thiosulphate with the subsequent 
titration of the sulphuric and hydriodic acids formed; the author 
modifies this method in so far that he estimates the acidity iodo- 
metrically by the addition of potassium iodide and iodate. In the 
case of a solution containing sulphur dioxide and sulphuric acid, 
the sulphur dioxide may be titrated with iodine, and the total 
acidity then estimated iodometrically. W. P. 8. 


Estimation of Minute Quantities of Sulphur Dioxide in Air. 
ATHERTON SerpELL and Partie W. Meserve (J. Ind. Eng. Chem., 
1914, 6, 298—301).—Small quantities of sulphur dioxide in air 
may be estimated by direct titration with V/1000-iodine solution ; 
the volume of the sample of air need not exceed 2°5 litres. In 
carrying out the titration, 5 c.c. of starch solution are added to 
the bottle containing the sample of air, and the bottle is rotated 
until the interior has been entirely moistened ; V/1000-iodine solu- 
tion is then run in until a blue coloration is obtained. With 
quantities of sulphur dioxide varying from 4 to 40 parts per 
million parts of air, the amount of sulphur dioxide recovered is 
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from 70 to 86% of the quantity present, and the result obtained 
by the titration is, consequently, multiplied by 1°3. On account 
of the gradual oxidation of the sulphur dioxide, which is accelerated 
by the presence of moisture, the titration should be made as soon 
as possible after the collection of the sample. W. P. S. 


The Volumetric Estimation of Free Sulphurous Acid 
E. Kepespy (Chem. Zeit., 1914, 38, 601—602).—Free sulphurous 
acid can be titrated with sodium hydroxide, using methyl-orange 
as indicator, the reaction being expressed by the equation 

H,SO, + NaOH = NaHSO,+ H,0. 
Further neutralisation of the sodium hydrogen sulphite in the 
presence of phenolphthalein as indicator does not give good results. 

The method can be used for estimating the percentage of sulphur 
dioxide in sulphuric acid. The total acidity is first determined 
with methyl-orange as indicator; the sodium hydrogen sulphite 
present in the neutralised solution is then oxidised with hydrogen 


peroxide, and the solution again titrated until neutral. 
tT. 8. P. 


A Volumetric Method for the Estimation of Ethereal and 
Inorganic Sulphates in Urine. Orro Rosennem and Jack CeciL 
Drummonp (Biochem. J., 1914, 8, 143—151).—A rapid and accurate 
method for the estimation of sulphates in urine is described; it 
consists in precipitation of inorganic sulphates with solution of 
benzidine, and the subsequent titration of the insoluble benzidine 
sulphate by means of 0°1N-potassium hydroxide. Total sulphates 
are estimated in the same way after hydrolysis of the ethereal 
sulphates with hydrochloric acid; the latter are estimated by 
difference. W. D. H. 


Estimation of Nitrogen in Nitrates and Nitrocelluloses. 
A. Kornter, M. Marqueyrot, and H. Lorrerre (Ann. Chim. anal., 
1914, 19, 129—137).—An adverse criticism of Pellet’s process (A., 
1911, ii, 930). 

Pellet’s modification, when applied to nitrates, is less convenient 
and much less accurate than the use of the nitrometer, or of 
Devarda’s process. 

In the case of nitrocelluloses, the process is at fault, owing to 
the evolution of gases other than nitric oxide (carbon dioxide, 
etc.). The modified Schlesing method for gunpowders and salt- 
petres, which has been criticised by Pellet, was, however, found to 
be quite trustworthy. L. pe K. 


i Estimation of Nitrogen in Mixtures of Technical Calcium 
Nitrate and Nitrolim. A. Srurzer (Chem. Zeit., 1914, 38, 597).— 
If the percentages of nitrogen in samples of technical calcium 
nitrate (air saltpetre) and nitrolim are estimated first separately, 
and then in a mixture of these two substances, too little nitrogen is 
found in the mixture when either of the following methods is used : 
(1) reduction with Devarda metal in the presence of dilute 
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sulphuric acid, and then the Kjeldahl estimation; (2) treatment 
with 6% salicylic-sulphuric acid; (3) treatment with 6% phenol- 
sulphuric acid. The nitron method gave no result at all. 

A modification of Schlesing’s method gives good results, whereby 
the nitrate and nitrite nitrogen is estimated as nitric oxide, and 
the remaining nitrogen according to the Kjeldahl method. The 
mixture is first decomposed with evolution of the nitric oxide by 
heating it in a flask, supplied with a Bunsen valve, with a solution 
of ferrous chloride. The slight excess of pressure produced by 
the valve facilitates the reaction, the completion of which is told 
by testing a drop of the liquid with diphenylamine. The contents 
of the flask are then treated according to the Kjeldahl method. 

T. S. P. 


The Detection and Estimation of Hydroxylamine. Haroip 
Scuroeper (Chem. News, 1914, 109, 205).—Angeli’s test (A., 1894, 
ii, 67) for hydroxylamine is best carried out as follows. The test 
liquid is carefully neutralised, using either hydrochloric acid or 
sodium hydroxide. To 2 c.c. of the liquid in a test-tube is then 
added 1 mg. of solid sodium nitroprusside, and the whole made 
alkaline with 1 c.c. of W/10-sodium hydroxide. After shaking, 
the tube and its contents are rapidly heated to 100° in a water- 
bath. In the presence of 0°01% of hydroxylamine, a characteristic 
magenta colour develops, which lends itself to the quantitative 
estimation of hydroxylamine. z. &. F. 


The Estimation of Arsenic in Hydrochloric and Sulphuric 
Acids. R. F. Tarpewn (J. Ind. Eng. Chem., 1914, 6, 400—401).— 
Arsenic present in hydrochloric and sulphuric acids may be esti- 
mated by liberating the arsenic as arsenic hydride in the usual 
way, passing the gases through a solution of lead acetate to remove 
any hydrogen sulphide, and then through a known volume of a 
standard solution of iodine in purified 60° gasoline. The excess 
of iodine is then estimated by reduction with a known excess of 


sodium arsenite solution, and titration back with iodine. 
=» & 


Quantitative Micro-elementary Analysis of Organic Sub- 
stances by Fritz Pregl’s Methods. J. V. Dussxy (Chem. Zeit., 
1914, 38, 505—506, 510—511).—Pregl’s micro-analytical methods 
of estimating carbon, hydrogen, nitrogen (Dumas and Kjeldahl), 
sulphur, and halogens in organic substances, were first published 
in Abderhalden’s “Handbuch der Biochem. Arbeitsmethoden,” 
1912, 5, ii, 1307, 1344, 1350 (compare also Emich and Donau, A., 
1910, ii, 152; Donau, A., 1911, ii, 225; 1912, ii, 199, 384). The 
present papers describe important simplifications in the estima- 
tions of carbon and hydrogen and of nitrogen. 


I. Nitrogen by the Micro-Dumas Method. 


(1) The Kipp’s apparatus is charged with pure marble and 
dilute hydrochloric acid (1:1). Every trace of air must be ex- 
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pelled from the acid. The addition of a little potassium per- 
manganate suffices to destroy any hydrogen sulphide. 

(2) The solution of 50% potassium hydroxide must be absolutely 
free from foam. For this purpose, 2 c.c. of hot, concentrated 
barium hydroxide are added to a solution of 200 grams of stick 
potassium hydroxide in 198 c.c. of water, and the mixture is 
shaken, kept for fifteen minutes, decanted, and filtered through 
silk-asbestos. Bubbles of pure carbon dioxide must disappear com- 
pletely in this solution. 

(3) The micro-nitrometer reads to 0°005 c.c. directly and to 
0-002 c.c. by estimation. The observed volumes must be diminished 
by 2% (an empirical correction for the surface-adhesion of 50% 
potassium hydroxide to glass). One charge suffices for fifteen or 
more estimations. The micro-nitrometer and all other apparatus 
for micro-analysis are manufactured by Wagner and Munz, 
Miinchen, Karlstrasse 43. 

(4) The micro-balance, manufactured by Wilh. H. F. Kuhlmann, 
Hamburg-Barmbeck, Steilshoperstrasse 103, is accurate to 
+0°001 mg. The substance, 2—7 mg., is weighed in a small bottle 
and transferred to the mixing-tube, a stout, well-corked test-tube 
8 cm. in length and 9 mm. in diameter. 

(5) The combustion-tube, 34 cm. in length and 10 mm. in 


external diameter, is made of Jena glass (Fig. 1). The end 
towards the nitrometer is drawn out into a beak, 5 cm. in length 
and 5 mm. in external diameter. From this end backwards the 
tube is filled as follows: (a) 1 cm. closely packed asbestos plug ; 
(5) 5 cm. copper oxide and asbestos; (c) 10 cm. copper oxide (from 
wire); (2) 1—5 em. roll of oxidised copper gauze; (e) 1°5 cm. roll 
of reduced copper gauze; (f) 5 cm. coarse copper oxide; (g) 1 cm. 
fine copper oxide; (2) 3 cm. substance + copper oxide and wash- 
ings; (¢) 2 cm. coarse copper oxide; (4) 1°5 cm. roll of oxidised 
copper gauze. The portion AB of the tube is wrapped in a single 
layer of asbestos paper, over which a single layer of sheet brass is 
bound in three places by iron wire. The union of the beak with 
the micro-nitrometer is effected by a thick-walled capillary tube 
and stout rubber tubing at C; the bore of the tubing is plugged 
with wadding to facilitate the regulation of the current of gas by 
the screw clip. The contents of the tube from a to d remain 
in situ, and only require oxidising after six estimations. The 
reduced roll at e¢ is only necessary when the contents of the tube 
from a to d have been freshly oxidised. 

(6) The actual combustion is conducted as follows. The 
apparatus is connected together, and carbon dioxide is passed 
through until the bubbles in the alkali are microscopically small. 
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The tube from A to B is heated to pale redness. After the bubbles 
of carbon dioxide again almost disappear, the micro-nitrometer is 
adjusted to its final position as usual, the first two bubbles of gas 
are allowed to escape, and the clip is adjusted so that one bubble 
rises in five seconds. The remainder of the tube is gradually 
heated in the usual manner, the tap of the Kipp’s apparatus being 
closed ; the combustion, if proceeding too rapidly, is moderated by 
partially opening the tap. When the combustion is finished, the 
clip is closed completely, the tap of the Kipp’s apparatus is opened, 
and the burners are turned off. When the tube is quite cold, the 
nitrogen is driven somewhat rapidly into the nitrometer, the pear 
is raised, the nitrometer is disconnected from the capillary tube, 
and the pear is raised to drive the alkali into the upper part of 
the scale; the volume of nitrogen is then read. 


II. Estimation of Carbon and Hydrogen. 


(1) The oxygen regulator is shown in Fig. 2, and its principle is 
obvious. Its use confers the great advantage that the substance 


= 
= 
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undergoing combustion takes up the necessary oxygen almost auto- 
matically. The three-way tap at C can be used for the admission 
of air, to diminish the difference of the liquid levels in the oxygen 
reservoir, and to test whether the apparatus is gas-tight. 

(2) The combustion tube, 25 cm. in length and 9—10 mm. in 
external diameter, is made of Jena glass, and is drawn out at one 
end into a thick-walled beak, 10 mm. long and 4 mm. in external 
diameter. From this end backwards the tube is filled with: 
(a) plug of glass wool, 1 cm.; (6) granular lead peroxide, about 
3 cm.; (c) asbestos plug; (d) copper oxide and asbestos (preferably 
mixed with a little wire oxide), about 4 cm.; (e) long layer of 
coarse copper oxide; (f) plug of asbestos; (g) platinised asbestos, 
loosely packed; (h) asbestos; (7%) platinum boat; (%) diffusion- 
stopper. The portion of the tube containing the lead peroxide is 
enclosed in a copper shell, maintained constantly at 180° by a 
micro-burner. The shell contains a movable metallic wire, which 
is bent round and touches the conical part of the combustion tube, 
and prevents the condensation of water in the beak. The combus- 
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tion-tube, from the commencement of the platinised asbestos to the 
copper shell, is surrounded with asbestos paper and sheet brass, as 
described above. 

The diffusion-stopper is an essential part of the apparatus. It 
is made of Jena glass, 4 cm. long and 5—6 mm. in external 
diameter. The nearer end, towards the oxygen regulator, is 
drawn out into a hook. The other end is fused together, and in 
it are sealed about six pieces (1 cm. long) of fine platinum wire, 
forming a kind of brush. The cylindrical portion of the stopper 
is wrapped in a single layer of thin platinum foil, which is affixed 
to the glass by strong heating. The combustion-tube (and so also 
the micro-Dumas tube above) is heated by a large, flat burner and 
by an ordinary Bunsen burner. 

(3) The absorption vessels are made of very thin-walled glass 
tubing, 7 mm. in external diameter, drawn out at each end into 
capillaries, 3°5 mm. in external diameter. The constrictions shown 
at e and k (Fig. 3) render the tubes remarkably independent of 
the effects of change of temperature, and prevent almost entirely 
the absorption of atmospheric moisture. The CO,-tube (Fig. 3) 
contains calcium chloride (4 cm.) and six or seven fillets of loose 
glass wool separated by spaces and moistened with 50% potassium 


hydroxide. The H,O-tube (similar to that in Fig. 3) is packed 
with granular calcium chloride (9 cm.). 

(4) A mercury gasometer of capacity 75 c.c. is attached to the 
end of the CO,-tube. It is provided with levelling and exit tubes, 
and serves, first, to retain the gases in case it is necessary to 
repass them through the combustion tube, and, secondly, to 
indicate, by the rise or fall of the mercurial surface, whether or 
not an excess of oxygen is present. 

(5) The actual heating of the tube and the combustion of the 
substance are effected very nearly in the usual manner. The brush 
of the diffusion-stopper must touch the platinum boat. The micro* 
cock of the oxygen regulator is so adjusted that a reduction of 
pressure (1—2 cm. of mercury) is indicated by the levelling tube 
of the mercury gasometer. C. 8. 


The lodine Pentoxide Method for the Estimation of Carbon 
Monoxide in Air. Armerton Sgiwett (J. Jnd. Eng. Chem., 1914, 
6, 321—323).—The author describes an apparatus for use in this 
method, the aim being to diminish the “dead air” space in the 
apparatus; special forms of absorption bulbs are employed. Both 
the iodine liberated from the pentoxide and the carbon dioxide 
produced are collected and estimated volumetrically, the former 
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being absorbed in potassium iodide solution and the latter in 
barium hydroxide solution. The iodine titration yields more 
trustworthy results than the carbon dioxide estimation, the 
quantity of carbon monoxide calculated from the carbon dioxide 


result being too low. W LP. S. 


A New Method for the Estimation of Potassium. 
Fr. MarsHaty (Chem. Zeit., 1914, 38, 585—587, 615—616).—After 
dealing with the various objections to the estimation of 
potassium as platinichloride and as perchlorate, a full account 
is given of the author’s experiments in connexion with a new 
method, whereby the potassium is precipitated and weighed 
as the hydrogen tartrate. The principles of this method are as 
follows. The alkali metals (sodium and potassium) should be pre- 
sent as chlorides. In case of necessity, they are first transformed 
into sulphates and then into chlorides by means of barium chloride. 
In soil extracts, any other bases, as well as phosphoric and silicic 
acids, must be carefully removed. An aliquot portion of the solu- 
tion of chlorides, containing about 0°05 gram K,O, is evaporated 
to dryness in a beaker on the water-bath. The residue is dissolved 
in two to three drops of water, and precipitated in the cold with 
20 c.c. of a 2% alcoholic solution of tartaric acid which has been 
kept for several days over solid potassium hydrogen tartrate and 
then filtered. After the precipitation, 10—20 c.c. of 96% alcohol 
saturated with potassium hydrogen tartrate are added, and the 
whole boiled for ten minutes on the water-bath. After remaining 
covered for twenty-four hours, shaking at times, the precipitate is 
collected in a Gooch crucible, washed with the alcohol containing 
potassium hydrogen tartrate, and then with 96% alcohol, after 
which it is dried at 80° and weighed. Sodium is separated from 
potassium in this way. : ye &F. 


Critical Observations on the Estimation of the Hardness of 
Water According to the Methods of Wartha-Pfeifer and 
C. Blacher. Juius Zink and Friepricn Hottanpr (Zeitsch. angew. 
Chem., 1914, 2'7, 235—-237).—The authors’ experiences are in favour 
of the correctness of the Wartha-Pfeifer method for the estima- 
tion of the hardness of water, in contradistinction to the experi- 
ences of Klut (A., 1909, ii, 183). ZT. &. PB. 


Estimation of Hardness in Water. Ese Nockmann (Pharm. 
Zentr.-h., 1914, 55, 435—437).—Blacher’s method (A., 1913, ii, 153) 
was found to be trustworthy, the results obtained not being 
influenced by the presence of iron and manganese salts and large 
quantities of magnesium salts. WwW. F. &. 


A Method for the Estimation of Magnesium in Calcium 
Salts. J.C. Hosrerrer (J. Ind. Hng. Chem., 1914, 6, 392—396).— 
The usual methods for the estimation of traces of magnesium 
present in calcium salts are unsatisfactory, owing to the mag- 
nesium being carried down when the calcium is precipitated. The 
method proposed by the author consists in concentrating the 
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magnesium present in a large sample of the salt into a precipitate 
containing but a small proportion of the calcium. The ordinary 
methods of separation may then be used. The concentration is 
effected by precipitating the magnesium as hydroxide by adding 
either calcium oxide or a solution of sodium hydroxide in slight 
excess over that necessary to precipitate the magnesium. 

Ten grams of the calcium salt are dissolved in water, and the 
solution made up to 100 c.c. If acid is necessary to dissolve the 
salt, the excess is neutralised with sodium hydroxide after the 
expulsion of carbon dioxide, sulphur dioxide, etc. The calcium 
oxide made from 0°3—0°5 gram of calcium carbonate by ignition 
is now added, and the solution heated to boiling. The collected 
precipitate is not washed, but dissolved in hydrochloric acid, and 
the calcium removed by two precipitations with ammonium oxalate. 
The magnesium in the combined filtrates is then estimated by 
precipitation as magnesium ammonium phosphate. 

The various factors affecting the method are discussed fully, and 
the results given of the analysis of a number of calcium salts from 


different makers. _ oe @ 


A Volumetric Method for the Estimation of Lead. ALFrep 
Auber and M. F. Coo.pauen (J. Ind. Eng. Chem., 1914, 6, 398—400). 
—The principles of the method put forward by the authors for 
the estimation of lead are as follows. The lead is precipitated and 
collected as sulphate, which is then dissolved in a solution of sodium 


hydroxide. After slightly acidifying the solution with nitric acid, 
the lead is precipitated as iodate by means of potassium iodate. 
The precipitate of lead iodate is dissolved in dilute hydrochloric 
acid, and the solution titrated with a standard solution of 
ammonium thiocyanate until the formation of a violet colour, due 
to liberated iodine, in a supernatant layer of chloroform. 

The details of manipulation are lengthy, but the estimation can 
be carried out in forty-five to sixty minutes. The question of 


elements which may interfere with the method is discussed. 
T. 8. P. 


Electrolytic Estimation of Mercury in Mercury Fulminate. 
M. 8. Losanitscu (Monatsh., 1914, 35, 307—309).—0-4—0°5 Gram of 
mercury fulminate, dried at 75—80°, is carefully transferred to a 
moist beaker and then dissolved in 2°5—3°5 c.c. of nitric acid 
(D 1°40) with gentle warming, the solution being finally heated 
until all nitrous fumes have disappeared. After dilution to 
120 c.c., the mercury is deposited electrolytically on a Fischer 
stationary gauze electrode, using 0°4 ampere at 1°9 to 2°0 volts at 
first; after fifteen minutes the current falls to 0°25 ampere at 
2°6 volts, and then remains constant, the deposition being complete 
in six hours. The cathode is washed with water and alcohol, dried 
over fused potassium hydroxide in a mercury atmosphere, and then 
weighed. © 

Using a rotating electrode, and 4°2 amperes at 3°6 to 4 volts, the 
deposition is complete in twenty-five minutes. T. S. P. 
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Some Errors in the Estimation of the Rare Earths as 
Hydroxides. T. O. Smirn and C. James (Chem. News, 1914, 109, 
219—220).—When the rare earths are precipitated as the 
hydroxides and ignited to oxides, the results are higher than when 
they are precipitated as oxalates and ignited. Also, the former 
method gives results which are not concordant with varying 
amounts of the precipitant. In order to ascertain the source of 
error, the following precipitants, using a solution of pure 
lanthanum chloride, have been compared: oxalic acid, ammonium 
oxalate, sodium hydroxide, and ammonium hydroxide. 

Ammonium oxalate gives figures similar tg oxalic acid, with the 
exception that when an excess is used, the precipitate carries with 
it some ammonium oxalate, as a complex oxalate. On washing, 
the complex oxalate is hydrolysed, and the lanthanum oxalate pro- 
duced is in such a fine state of division that it runs through the 
filter-paper. 

Sodium hydroxide gives high results, owing to the carrying down 
of sodium in the precipitate, and not because of the formation of 
a basic salt. Ammonium hydroxide gives results which are not 
as high as those with sodium hydroxide, a certain amount of basic 
chloride probably being formed in the precipitation. a. @& E- 


Marshalli’s Manganese Reaction. FE. Scnowarrer (Zettsch. 
Nahr. Genussm., 1914, 2'7, 553—562).—Marshall’s reaction, which 
depends on the oxidation of manganese salts to permanganate by 
ammonium persulphate in the presence of silver salts, yields trust- 
worthy results in the estimation of small quantities of manganese 
(compare A., 1913, ii, 880), but with amounts of manganese exceed- 
ing a few mg. there isa tendency for manganese dioxide to separate 
during the oxidation. The following modification of the method, 
however, enables relatively large amounts of manganese to be 
estimated. The manganese salt (equivalent to not more than 
0°2 gram of manganese) is dissolved in water, 30 c.c. of nitric acid 
(D 1°24) and 8 grams of ammonium persulphate are added, and 
the mixture is diluted to 100 c.c.; the solution is then added, in 
small quantities at a time, to a solution consisting of 10 c.c. of 
N/10-silver nitrate solution, 15 c.c. of nitric acid, 10 grams of 
ammonium persulphate, and 35 c.c. of water, this solution having 
been heated previously to 50°. The whole is maintained at 50° 
for ten minutes, then cooled, and the permangante is titrated with 
standardised arsenious acid solution. The reaction is a catalytic 
one, in which silver peroxide acts as the catalyst. W. P. S. 


Estimation and Separation of Iron, Aluminium, Chromium, 
Zinc, and Manganese. G. Van Pett (Bull. Soc. chim. Belg., 1914, 
28, 101—127).—The methods of estimating and separating the 
above metals are dependent either on hydrolysis or on oxidation. 
An investigation of the first-named class has led the author to the 
conclusion that they cannot be regarded as exact, since manganese 
chloride is perceptibly hydrolysed. 
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The hydrolysis of aqueous solutions of aluminium, ferric, 
chromium, manganese, and zine chlorides has been measured at 
about 25° by the ethyl diazoacetate method. For 10-*/-solutions, 
K has the values 0°0373 to 0°0388 for aluminium; 0°0334 to 0°0390 
for iron, 0°0174 to 0°0197 for chromium, and 0°0050 to 0°0048 for 
manganese. Solutions of zinc chloride are not perceptibly hydro- 
lysed. The conclusions are confirmed by a series of experiments on 
the separation of manganese from iron by the barium carbonate, 
sodium acetate, and sodium succinate methods, a deficit of 
manganese being invariably found in the filtrates from the iron 
precipitates. 

The separation of chromium from manganese by means of 
hydrogen peroxide has been described by Jannasch (Praktische 
Leitfaden der Gewichtsanalyse), who recommends the precipita- 
tion of the latter and oxidation of the former by hydrogen peroxide 
either in the presence of sodium hydroxide or of ammonia under 
pressure. The author emphasises the necessity of using highly 
concentrated solutions of the pure chemicals, and even thus finds 
the latter procedure to be inexact, since the precipitated man- 
ganous hydroxide retains traces of chromate which cannot be 
removed by washing, as well as chromium hydroxide which has 
escaped oxidation. 

On attempting to apply the method of Delbuch and Hassel (A., 
1903, ii, 243, 454), which depends on the use of ammonium per- 
sulphate as oxidising agent, to a solution containing manganese 
and chromium chlorides, the author finds that precipitation does 
not occur even after an hour at the temperature of the boiling 
water-bath, whilst oxidation of chromium readily takes place. He 
therefore recommends the following procedure, which is based on 
a combination of the above method with that of Jannasch, and, 
according to test analyses, yields excellent results. The solution 
containing the chlorides of chromium and manganese is diluted to 
300—400 c.c., and, after addition of 2 grams of solid ammonium 
persulphate and a few drops of concentrated nitric acid, is heated 
on the water-bath until pure yellow in colour (about forty minutes). 
The cooled solution is poured into a mixture of ammonia (75 c.c.) 
and hydrogen peroxide (75 c.c.), with constant stirring, care being 
taken that the ammonia is constantly in excess. Under these 
conditions, manganese is completely precipitated. After heating 
on the water-bath for thirty minutes, the precipitate is filtered, 
washed wité water containing ammonia, ignited, and weighed. 
The filtrate is acidified with hydrochloric acid, and concentrated to 
small volume. The chromate is converted into the chromium 
salt by means of hydrogen peroxide, and precipitated by ammonia. 

For the separation of zinc and manganese, Jannasch recommends 
the precipitation of manganese hydroxide by the slow addition of 
a solution of the salts of the metals containing hydrochloric acid 
to a mixture of water, hydrogen peroxide, and ammonia. Accord- 
ing to the author, the method has the disadvantages that the pre- 
cipitate is not uniform in character (sometimes deep brown in 
colour and readily washed, at other times pale brown and showing 
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a marked tendency to pass through the filter), and, in any case, 
retains zinc. The first disadvantage is shown to be due to decom- 
position of hydrogen peroxide solution during the slow addition of 
the manganese and zinc solution, so that its oxidising power is in- 
sufficient towards the conclusion of the operation; a uniform pre- 
cipitate can be obtained by the more rapid addition of the mixture 
of salts, but zinc is still retained by it. 

The following modification of the method, in which the pre 
cipitation of zinc is impossible under conditions such that the 
manganese is precipitated, gives good results. The solution of the 
salts of zinc and manganese is added, with stirring, to a mixture 
of ammonia (50 c.c.), ammonium chloride (10% solution, 25 c.c.), 
and hydrogen peroxide (100 c.c.). To this mixture 50 c.c. of con- 
centrated hydrogen peroxide are added, with constant stirring, and 
the whole is warmed on the water-bath for thirty minutes and 
allowed to cool. The precipitated manganese hydroxide is washed 
with a dilute solution of ammonia, and finally with cold water. 
The filtrate is boiled with an excess of sodium carbonate to pre- 
cipitate the zinc. 

The application of the above methods to the separation of 
chromium, manganese, and zinc is also described. The solution of 
the mixed salts is diluted to 200—300 c.c. Concentrated nitric 
acid (1 c.c.) and ammonium persulphate (2 grams) are added. The 
solution is then heated on the water-bath until pure yellow in 
colour, and poured into a mixture of ammonium chloride (50 c.c.), 
ammonia (75 c.c.), and hydrogen peroxide (75 c.c.). The pre- 
<<? manganese hydroxide is removed as previously described. 
The filtrate is acidified, treated with hydrogen peroxide, and 
evaporated to destroy excess of the latter. Chromium is precipi- 
tated by ammonium chloride and ammonia in boiling solution, and 
zinc estimated in the filtrate-after ebullition with an excess of 
sodium carbonate. Test analyses show excellent results. 

H. W. 


Estimation of Cobalt in Steel. G. Stawik (Chem. Zeit., 1914, 
$38, 514—515).—One to two grams of the sample are dissolved in 
dilute hydrochloric acid, oxidised with potassium chlorate, and the 
free acid is expelled by evaporation. After transferring to a 
500 c.c. flask, small quantities of zinc oxide emulsion are added 
until the iron has precipitated. After diluting with water up to 
the mark and shaking, 250 c.c. of the filtrate are acidified with 
hydrochloric acid and evaporated to about 100 c.c. After adding 
20 c.c. of strong Rapiioashterte acid, the cobalt is precipitated by 


adding 30 c.c. of a 2% alcoholic solution of nitroso-8-naphthol. 
After washing first with water containing hydrochloric acid, and 
then with pure water, the filter and contents are transferred to a 
weighed porcelain crucible and gradually heated to intense red- 
ness, when the cobalt is obtained as Co,0,. 

If the steel contains much nickel, the cobalt oxide obtained 
should be redissolved in hydrochloric acid and reprecipitated with 
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the above reagent. Or the nickel oxide present may be determined 


by the dimethylglyoxime process, and then allowed for. 
L. pe K. 


The Colorimetric Estimation of Oobalt, Nickel, Iron, and 
Copper. C. Hirrver (Zeitsch. anorg. Chem., 1914, 86, 341—357).— 
Nickel chloride dissolves in concentrated hydrochloric acid to form 
a yellow solution without any green shade, but the solution is 
tinged green by even small quantities of cobalt; 0°1% of cobalt 
in nickel is easily recognised qualitatively. For quantitative pur- 
poses, copper and iron must first be removed. The filtrate is 
evaporated to dryness, dissolved in hydrochloric acid (D 1°19), and 
diluted to a fixed volume. In a similar vessel an equal volume of 
standard nickel chloride solution is placed, and is brought to the 
same tint by addition of a standard (1: 500) cobalt solution. The 
tint is almost independent of the concentration of the nickel, pro- 
vided that it is large in comparison with that of the cobalt. From 
0-1 to 10% of cobalt in nickel may be estimated in this way, or 
larger proportions by using several solutions of known composition 
for comparison. Chlorine or nitric acid must be removed before 
making the test. 

Iron may be detected in concentrated hydrochloric acid solution 
by a yellow colour even when present only in the ratio 1: 100,000. 
The coloration varies greatly with the concentration of the hydro- 
chloric acid, and is a maximum for 28% acid; but for convenience 
the 37% acid is used, as in testing for the other metals. The 
coloration is not affected by manganese, and may be used to detect 
iron in manganese compounds. From 0°1 to 10% may be estimated 
in this way. 

Copper gives a yellow coloration similar to that given by iron, 
but of about one half the intensity. 

In analysing commercial aluminium, 0°5 gram may be taken, 
dissolved in hydrochloric acid, and the copper separated as 
sulphide, ignited to oxide, and dissolved in hydrochloric acid. 
The filtrate is evaporated to dryness and dissolved in hydrochloric 
acid, and the iron thus estimated. By similar methods, Kahl- 
baum’s metals have been determined to contain the following 
impurities (compare Mylius, A., 1912, ii, 450): zine (electrolytic), 
0°025% Cu+Fe; zinc “Kahlbaum,” 0°0002% Fe; lead, 0°002% 
Fe+Cu; cadmium, 0°004% Fe; bismuth, 0°002% Fe; tin, 0°007% 
Fe + Cu. C. H. D. 


Detection and Estimation of Petroleum Derivatives in 
Turpentine Oils. C. Grimatpr and L. Prussia (Ann. Chim. 
Applicata, 1914, 1, 324—338).—This method is based on the oxidation 
of pinene by means of mercuric acetate (compare Balbiano and 
Paolini, A., 1902, i, 808; 1904, i, 72; Henderson and Agnew, T., 
1909, 95, 289). The tar oils are not attacked by this reagent, 
and the light mineral oils are but slightly affected, owing to the 
presence of small proportions of ethylenic hydrocarbons. The test 
is carried out in the following manner. 

Into a 500 c.c. measuring flask, graduated on the neck above 
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the mark at each 0°2 c.c. up to 10 c.c., are introduced 75 grams 
of mercuric acetate, 200 c.c. of water, 100 c.c. of glacial acetic acid, 
and 10 c.c. of the oil to be examined. The flask is fitted with a 
vertical condenser, preferably with a double cooling surface, and 
is then immersed in a water-bath at 80°, in which it is kept in 
constant motion for two hours. The cooled liquid is made up to 
510 c.c. with dilute nitric acid (2 vols. of D 1°40 to 1 vol. of water), 
which is added in several portions. A semicircular movement from 
left to right and vice versa is occasionally given to the flask, and 
the volume of the oil which collects at the surface read off. This 
volume represents the adulteration per 10 c.c. of the turpentine oil. 
The-minimum proportions of light petroleum products detectable 
by this method vary from about 6 to 12%. 

The above procedure does not give any satisfactory results when 
applied to the detection of benzene, toluene, xylene, and other tar 
oils in turpentine oil, but it answers when about 20% of benzene 
or 12—15% of solvent naphtha is present. 7 a F 


One Cause of Low Results in the Assay of Peppermint Oil. 
Harry W. Reprrevp (/. Ind. Eng. Chem., 1914, 6, 401—402).—The 
fact that low results are frequently obtained in the assay of 
peppermint oils is attributed to inefficient reflux condensation. 
In a series of parallel estimations with two condensers of an 
efficient type concordant results were obtained, whereas a third 
type of condenser gave low results for the menthol present as ester, 
and especially for the total menthol. D. F. T. 


The Vanillin-Hydrochloric Acid Reaction of Essential Oils. 
J. Cernperras (Pharm. Zentr.-h., 1914, 55, 339—341).—The vanillin- 
hydrochloric acid reaction may be utilised to identify, to a certain 
extent, various essential oils in cases where only very small quanti- 
ties of the oils can be obtained. The test is carried out by adding 
one drop of the oil to 5 c.c. of a 0°5% solution of vanillin in hydro- 
chloric acid (D 11); after fifteen minutes the coloration is 
observed, and the mixture is then heated at 100° for five minutes, 
when the coloration is again observed. The mixture is now 
cooled, shaken with chloroform, and the colour of the chleroform 
layer noted. The author records the colorations given by some 
forty-two essential oils at the three stages of the test; for instance, 
oil of arnica gives green, red, violet; oil of cardamon, red, blue, 
blue; oil of eucalyptus, red, violet, violet; oil of cinnamon, red, 
brown-red, green, etc. W. P. S. 


Colour Reaction for the Detection of Methyl Alcohol. 
Curisto D. Manzorr (Zeitsch. Nahr. Genussm., 1914, 2'7, 469—470). 
—A mixture of nitromethane, ammonia, and vanillin exhibits a 
red coloration when heated, the colour disappearing when the mix- 
ture is cooled ; under similar conditions, nitroethane gives a feeble, 
yellow coloration. This reaction, which is capable of detecting 
1 part of nitromethane in 100,000 parts of nitroethane, may be 
employed for the detection of methyl alcohol in ethyl alcohol. 
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Two hundred c.c. of the alcohol are mixed with 5 c.c. of concen- 
trated phosphoric acid solution, distilled, and the first 10 c.c. of 
distillate are mixed with 5 grams of red phosphorus and 20 grams 
of powdered iodine, then heated for twenty minutes under a reflux 
apparatus, and distilled. The distillate is treated with 3 grams 
of silver nitrate and again distilled. The first five drops of distil- 
late are collected in a test-tube, five drops of ammonia and 0°01 
gram of vanillin are added, and the mixture is heated ; a red colora- 
tion denotes the presence of methyl alcohol in the sample. The 
intensity of the coloration depends to some extent on the quantity 
of vanillin employed. Vanillin appears to be the only aldehyde 
which gives the reaction with nitromethane, with the exception 
of phydroxybenzaldehyde, which yields an orange-red colour. 
Ketones do not give the reaction. W. P. S. 


Characteristic Reaction of Ethyl Alcohol and its Detection 
in the Presence of Acetaldehyde, Acetone, Methyl Alcohol, 
&c. A. Tontnettt (Ann. Chim. anal., 191+, 19, 169—170*).—Two 
c.c. of the solution to be tested for the presence of ethyl alcohol 
are treated in a stoppered tube with 2 c.c. of a 12% solution of 
iodine in ether; after two minutes, 4 c.c. of 40% potassium 
hydroxide solution and 2 c.c. of a reagent, prepared by dissolving 
1°5 grams of dinitrotoluene in 200 c.c. of a mixture of 1 vol. of 
carbon disulphide with 2 vols. of ether, are added, and the con- 
tents of the tube are shaken. If 3% or more of ethyl alcohol is 
present, the upper layer of the mixture in the tube exhibits a 
yellow coloration ; this fades, and a bright red coloration develops 
rapidly. Methyl alcohol and acetone do not yield a coloration 
with the test, nor does acetaldehyde unless present in large 
quantity. Higher alcohols, however, must be removed previously 
by treating the solution to be tested with twice its volume of a 
5% alum solution and a quantity of benzene or light petroleum, 


and submitting the aqueous portion to fractional distillation. 
W. P. 8. 


Estimation of Methoxy-groups in Substances containing 
Sulphur. A.trrep Kirpan and THeopor Bian (Ber., 1914, 47, 
1084—1087).—Zeisel’s method is inapplicable to compounds con- 
taining sulphur, since hydrogen sulphide is also evolved, and, even 
if this is carefully removed, the results obtained are invariably 
too low (Zeisel, A., 1886, 1079; Lindsey and Tollens, A., 1892, 
802). The authors propose the following method, which depends 
on the quantitative absorption of methyl iodide by pyridine, and 
the titration of pyridine methiodide by silver nitrate, in the 
presence of sodium chromate as indicator. 

The substance is decomposed in the usual manner with hydriodic 
acid and acetic anhydride, the current of carbon dioxide being, 
however, replaced by hydrogen. The absorption apparatus consists 
of two test-tubes, each containing 3—4 c.c. of pyridine, and con- 
nected with a small flask containing water to absorb pyridine 
vapours. At most, traces of iodine can be detected in the water. 


* and Ann. Chim. applicata, 1914, 1, 400—404. 
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Shortly after commencement of the heating, the pyridine in the 
first tube becomes yellow. Heating is then continued for an hour, 
and the apparatus allowed to cool. The contents of the two tubes 
are evaporated to dryness on the water-bath, the residue dissolved 
in water, and titrated with WV/10-silver nitrate in the presence of 
sodium chromate until a permanent red coloration is obtained. 
The end-point is more sharply marked when a slight excess of silver 
nitrate is used, followed by sufficient V/10-sodium chloride solution 
to discharge the red colour, the titration being finished by further 
addition of silver nitrate. 

Control analyses, using hemipinic acid in the presence of 
diphenylthiocarbamide, methyl sulphate, and sodium 2-nitroanisole- 
4-sulphonate give excellent results. 

The authors are led to the conclusion that the low results 
previously recorded are not due, as ge | stated, to loss of 
methoxy-groups in the form of mercaptan, but to the fact that 
difficultly decomposable compounds were under investigation. - 

H. W. 


The Physiological Chemistry of Cholesterol and Cholesteryl 
Esters. I. The Digitonin Method for the Estimation of 
these Substances. Tu. E. Hess Tuaysen (Biochem. Zeiisch., 1914, 
62, 89—114).—The author has submitted the digitonin method to 
a detailed experimental investigation, and obtains the best results 
under the following conditions. The organs under examination 
are first dried in a current of air at 32°. They are then successively 
extracted with ether, alcohol, and ether, and the extracts are 
combined. Excess of digitonin must be employed for the complete 
precipitation of the free cholesterol. The cholesteryl esters are © 
obtained from the filtrate by a process fully described, of which the 
essential feature is the evaporation of the alcoholic liquor to a small 
bulk, dissolving the concentrated solution with ether, and then 
adding an amount of water equal in bulk to the concentrated 
alcoholic solution. The esters will remain in ethereal solution. 
The cholesteryl esters should be saponified with sodium ethoxide 
for eight to twelve hours. The ether used for dissolving the 
cholesterol set free in the saponification process must be fully freed 
from alkali before precipitation with digitonin is attempted. 

8. B. 8. 


The Estimation of the Cholesterol Substances in the 
Presence of One Another. I. Lirscnirz (Biochem. Zeitsch., 1914, 
62, 219—-244).—The previous publications of the author (A., 1913, 
ii, 350 and 886) are amplified and illustrated by numerous examples. 
The combined cholesterol substances are estimated spectrometric- 
ally by the acetic anhydride-sulphuric acid (cholesterol) reaction, 
and the oxycholesterol by the acetic acid-sulphuric acid reagent. 
These reactions have been applied to the examination of the 
digitonin precipitates, which are shown to contain, in the case cf 
the blood—alcohol fraction, oxycholesterol in addition to cholesterol. 
It is found, however, that the abovementioned reactions, with 
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certain slight modifications, can be applied to the estimation of 
both these substances in the digitonin precipitate. In this case, the 
precipitate must be dissolved in glacial acetic acid instead of 
chloroform, an alteration which entails certain other minor changes 
in the technique. It is incidentally shown that oxycholesterol is 
stable in the presence of alkalis, but changes in the presence of 
even weak acids. The author concludes with a summary of some of 
the chief technical details of the method. '§. B.S. 


Estimation of Nitroglycerin [Glyceryl Trinitrate]. F. W. 
Hevt and J. F. Statey (Amer. J. Pharm., 1914, 86, 195—198).— 
Whilst Scoville’s method (Amer. J. Pharm., 1911, 83, 359), in which 
the nitroglycerin is estimated colorimetrically by means of phenol- 
disulphonic acid, yields results which agree with those obtained by 
the Kjeldahl method, the latter method is to be preferred for the 
estimation of relatively large quantities of nitroglycerin and the 
former for very small quantities such as are present in medicinal 
tablets. W. P.S. 


Estimation of Lactose and Glucose by the Copper-Iodide 
Method. Sypney Wituiam Coxe (Biochem. J., 1914, 8, 134—142. 
Compare Peters, A., 1912, ii, 492, 871).—A slightly modified form 
of Peters’ method applied to lactose. The copper values for 
lactose are given, as well as all the details of the method, including 
standardisation of the thiosulphate, and a method for obtaining the 
standard heating power. 

A slight hydrolysis of the sugar by the alkali seems to take place, 
so that the reduction is relatively greater when the sugar is present 
in higher concentrations. Similar indications were obtained when 
Benedict’s method was employed. N. H. J. M. 


Simple Qualitative and Quantitative Test for Lzevulose in 
tbe Presence of Other Sugars. E. Pinorr and R. GupE (Chem. 
Zeit., 1914, 38, 625—626).—The reaction for Jevulose with am- 
monium molybdate, as described by Pinoff (A., 1905, ii, 865), is 
uncertain in the presence of other sugars. Satisfactory results can 
be obtained as follows. Six grams of finely powdered ammonium 
molybdate are dissolved in 5 c.c. of water by boiling, the solution 
cooled to 40°, and then added to 5 c.c. of the solution to be tested 
for levulose, which should contain not more than 1 gram, and not 
less than 0°03 gram, of the sugar. On heating the solution at 40° 
for fifteen minutes, a blue colour is produced if levulose is present. 
No free acid should be present, otherwise other sugars give the 
colour. Dextrose in 20% solution gives only the same depth of 
colour as the 0°03 gram of levulose in the above solution, so that 
the two sugars cannot be confused. 

The above method does not give quantitative results, as the 
depth of colour is not proportional to the concentration of the 
sugar. The following method gives a quantitative method of 
estimation: 2°5 c.c. of the solution containing the levulose, 2°5 c.c. 
of 96% alcohol, 10 c.c. of a sulphuric acid-alcohol mixture (750 c.c. 
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of 96% alcohol and 200 c.c. of sulphuric acid, D 1°84), and 0°1 gram 
of diphenylamine, are heated for fifteen minutes at 70° under 
reflux, then for a further three minutes after the alcohol boils, and 
then cooled. The blue solution is poured into a Hehner colori- 
meter vessel, and so much alcohol added that the solution becomes 
light blue, and the absorption band, »=500—550, can still be seen 
in the spectroscope. If the dilution, plus 1, is then ee by 
0°036, the percentage of the levulose in the original solution is 
obtained. By the dilution is meant the number of times the solu- 
tion originally heated under reflux is diluted with alcohol. The 
sugar solution, if possible, should not be stronger than 10%, and in 
no case should it be stronger than 20%, since a 25% solution of 
dextrose gives a blue colour which corresponds in intensity with a 
0°1% solution of levulose. 

The qualitative test by means of the above diphenylamine 
reaction is very sensitive, the limit of sensitiveness being a 0°036% 
solution of levulose. T. 8. P. 


Estimation of Sucrose in the Presence of Lactose and in 
Milk Preparations. Jirenpra Natu Raxsuit (J. Ind. Eng. Chem., 
1914, 6, 307—308).—In a solution containing both sucrose and 
lactose, the latter is estimated by titration with Fehling’s solution 
in the usual way. A measured quantity of the sugar solution is 
then boiled with such a quantity of Fehling’s solution that the 
whole of the copper is precipitated with the simultaneous decom- 
position of all the lactose; the cuprous oxide is removed by filtra- 
tion, and the sucrose is estimated in the filtrate after it has been 
inverted and the solution neutralised. In the case of condensed 
milks, the proteins, etc., are precipitated by the addition of the 
minimum requisite quantity of citric acid solution, and separated 
by filtration before the sugars are estimated, as described. 

W. P.. 8. 


Estimation of Cellulose in Flour with Reference to the 
Determination of the Degree of Bolting. LL. Linper (Bull. Soc. 
chim., 1914, [iv], 15, 384—387 ; Ann. Falsif., 1914, 7, 169—171).— 
The following process is proposed. Ten grams of flour are freed 
from fat by light petroleum or ether. The dried product is treated 
with 400 c.c. of hydrochloric acid (D 1°025) at the boiling point for 
half an hour. Fifty c.c. of a solution of hydrated aluminium 
sulphate (10%) are added, followed by ammonia, and the pre- 
cipitated aluminium hydroxide which encloses the residue of cellu- 
lose is filtered and washed. The precipitate is washed into a conical 
flask, solid sodium hydroxide (10 grams per 100 c.c. of solution) is 
added, and the mixture heated for an hour at 100°. The cooled 
liquid is acidified with hydrochloric acid, then rendered alkaline 
with ammonia, and the precipitate collected on a tared filter. 
Aluminium hydroxide is removed by treatment with dilute hydro- 
chloric acid, and the residual cellulose is dried and weighed. 

Since the portions of grain nearest the envelope, which are the 
last to be affected by the grinding machinery, contain a greater 
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proportion of the fat, nitrogenous matter, cellulose, mineral matter, 
and phosphoric acid than the central portions, the degree of bolting 
can be judged by a determination of any of these factors; a_series 
of analyses, however, shows that the greatest difference is exhibited 
in the cellulose content, and that this, therefore, forms the most 
accurate basis for evaluation. H. W. 


Analysis of Cellulose Compounds. VacestTin HotrenrotH 
(Chem. Zeit., 1914, 38, 515).—1 the estimation of foreign substances 
in cellulose, the author makes use of the solubility of cellulose com- 
pounds in concentrated hydrochloric acid. Hydrolytic fission of 
the cellulose takes place in the solution, the time necessary depend- 
ing on the temperature, and the solution can then be diluted with- 
out thé separation of hydrocellulose occurring. In this way the 
sulphuric acid content of cellulose acetate can be determined, the 
acid being precipitated as barium sulphate from the diluted 
solution. T. 8. P. 


Estimation of Formic Acid. VaLentin Hottenrotn (Chem. 
Zeit., 1914, 38, 598).—At ordinary temperatures, acetic anhydride 
and formic acid have practically no action on each other, but in 
the presence of a drop of concentrated sulphuric acid, quantitative 
reaction takes place vigorously according to the equation: 

(MeCO),0 + H-CO,H =2Me-CO,H + CO. 
For the quantitative estimation, the formic acid is dissolved in a 
higher homologous acid or in an indifferent sglvent, and the carbon 
monoxide evolved measured in an appropriate apparatus. 


T. 8. P. 


Action of Halogens on Oleic Acid and the Estimation of 
the Iodine Number of Fats. W. MricEn and A. WinoGRADOFF 
(Zettsch. angew. Chem., 1914, 27, 241—244).—Wys’ solution is the 
best, as regards stability, for use in the estimation of the iodine 
number of fats, the Waller-Hiibl, Hanus, and Hiibl solutions being 
less stable. Chlorine acts most energetically on oleic acid, bromine 
to a less extent, and iodine least. With a mixture of equivalent 
amounts of chlorine and iodine, more chlorine than iodine eombines 
with the fatty acid, both directly and by substitution. Halogen 
acids result from this substitution, and the estimation of the 
quantity produced gives the degree of substitution, the actual 
iodine number of a fat being the sum of the combined and sub- 
stituted halogen. W. P.S8. 


Some Reactions of Chrysophanic Acid with Reference to 
its Detection in Complex Medicinal Preparations. E. Monroz 
Battey (J. Ind. Eng. Chem., 1914, 6, 320—321).—If an alcoholic 
extract containing chrysophanic acid (1: 8-dihydroxy-3-methyl- 
anthraquinone) is diluted, acidified with hydrochloric acid, and 
shaken with ether, the colouring substance is dissolved by this 
solvent ; on shaking the ethereal solution with dilute ammonia, the 
latter is coloured red. Similarly treated, picric acid and the colour 
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principle of Hydrastis do not yield a red colour to ammonia, but 
curcumin, hematoxylin, and phenolphthalein yield colours which 
cannot be distinguished from that given by chrysophanic acid; in 
the cases of curcumin and hematoxylin, however, the coloration 
disappears after about fifteen hours at 40°. If, after this period 
of time, the ammoniacal solution is acidified and shaken with ether, 
curcumin and hematoxylin remain in the aqueous portion, whilst 
chrysophanic acid and phenolphthalein pass into the other. 
Phenolphthalein may be eliminated by evaporating the ethereal 
solution and reducing the residue with zinc and sodium hydroxide ; 
chrysophanic acid is not altered by this treatment, and yields a red 
coloration when the solution is treated with alkali and a few drops 
of hydrogen peroxide, whilst phenolphthalein is reduced to 
phenolphthalin, which does not give a red colour with alkali. . 
W. P. S. 


Some Physico-chemical Measurements on Milk. H. B. 
Taytor (J. Roy. Soc., New South Wales, 1914, 47, 174—192).—An 
account of measurements of the viscosity, conductivity, and 
hydrogen ion concentration of milk is given, and the value of these 
phoeiant properties in a critical examination of milk is discussed. 

It is shown that the viscosity is proportional to the percentage 
of fat and the “solids not fat,” and that the latter quantity can 
be calculated from the formula, %“‘solids not fat” =(viscosity — 
%fat) x 0°0665/0°177. The viscosity decreases from 20—40°, and 
is expressed by an equation of the usual type, namely, 

Nt = No/ (1 + 0°00723¢ — 00001562"). 
When milk is heated to any point up to 60°, and then cooled 
again, it is found to have diminished in viscosity, but, close to 70°, 
the viscosity is increased as a result of coagulation. The con- 
ductivity is increased by the removal of fat to a greater extent 
than by the removal of the same percentage of water. 

The hydrogen ion concentration was estimated by Sérensen’s 
E.M.F. method, and by comparing the colours produced by a few 
drops of milk or of the usual standard solutions in a dilute solution 
of methyl-red or rosolic acid. The values obtained were fairly 
constant for a large number of samples, and were 10-®8 for fresh 
milk and 10-4 for completely soured milk. The influence of 
temperature on the speed at which the hydrogen ion concentration 
increases is considerable. 

The loss of total solids due to decomposition is also described, and 
the influence of atmospheric conditions, especially dust, at the time 
of milking is shown to be very important. J.C. W. 


Relation between Specific Gravity and the Percentage of 
Fat and Dry Matterin Milk. W. Fieiscumann (J. Landw., 1914, 
62, 159—172).—Owing to the difficulty of obtaining concordant 
results in estimating dry matter, it is considered preferable to 
calculate the amount from the percentage of fat and D. The 
formula ¢=(4°8.f+d)/4+0°25, which is very similar to 
t=1°2. f+2°665(100.s—100)/s, may be used in very many cases. 
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¢ is the percentage of dry matter, f the percentage of fat, whilst 
s=D and d=D/1000. N. H. J. M. 


Apparatus for the Estimation of Fat by the Rése-Gottlieb 
Method. Witit1am Brinsmaiw (J. Ind. Eng. Chem. 1914, 6, 
324—-325).—Tubes made according to the following specification 
were found to be useful when the ordinary tubes could not be 
obtained: (1) internal diameter of tube, 0°625 inch; (2) capacity, 
85 c.c.; (3) tapped drainage tube to be placed at the 19°5 c.c. 
point; (4) the mouth of the tube to be constricted so as to fit a 
cork. A simple tilting stand for holding a number of the tubes is 
also described. W. P. 8. 


The Unsaponifiable Constituents of Natural and Hydro- 
genised (Hardened) Fats. J. Marcusson and G. MEYERHEIM 
(Zeitsch. angew. Chem., 1914, 2'7, 201—203).—Phytosterol is much 
more stable than is cholesterol when submitted to the conditions 
obtaining in the hydrogenisation of oils and fats; whilst 75% of 
the cholesterol is decomposed at a temperature of 200°, the phyto- 
sterol is not attacked. Hydrogenisation at 250° destroys the 
cholesterol almost completely, but, in the case of a vegetable oil, 
considerable quantities of phytosterol remain unaltered. Conse- 
quently, a hardened fat, prepared at a high temperature from an 
animal oil, may not yield a precipitate of cholesterol digitonide 
when treated with digitonin (A., 1913, ii, 885). W. P.S. 


A Flame Test for Chloral Hydrate. W. M. Donerty (J. Roy. 
Soc., New South Wales, 1914, 4'7, 163—164).—A piece of copper wire 
is fixed in the outer zone of the flame of a spectrum burner as used 
in the detection of boric acid, and a solution of chloral hydrate is 
placed in the glass arm attachment. The flame remains colour- 
less, but when the alkali hydroxide is added to the solution so that 
chloroform is produced, it immediately becomes green. One drop 
of chloroform in 100 c.c. of water gives a distinct colour. 


J. C. W. 


Vanilla: and a Short and Simple Method for the Deter- 
mination of Vanillin. W.M. Donerty (J. Roy. Soc., New South 
Wales, 1914, 4'7, 157—163).—In the author’s opinion, the most trust- 
worthy method for the estimation of vanillin in essence of vanilla 
is as follows. Fifty c.c. are distilled, and the distillate is used to 
determine the alcohol content and any vanillin which volatilises 
with the solvent. The residue is extracted with ether, evaporated, 
shaken with sodium hydrogen sulphite, and the bisulphite com- 
pound is filtered after an hour or so and decomposed by sulphuric 
acid in slight excess. The vanillin is then extracted by three por- 
tions of chloroform, and the extract is washed and allowed to 
evaporate. The residue of fairly pure vanillin is dried in a vacuum 
and weighed. The purity is controlled by titration with 0°1N- 
alcoholic potassium hydroxide, using phenolphthalein, or by the 
method described below. 
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The green coloration produced by adding bromine water and 
ferrous sulphate to dilute aqueous solutions of vanillin is the basis 
of the following quick method for the estimation of vanillin. 
One c.c. of the vanilla essence is extracted with ether, the extract 
is evaporated over water, and the aqueous solution is filtered and 
diluted to 50 c.c. in a Nessler glass. Ten drops of freshly prepared 
bromine water and ten drops of 10% ferrous sulphate are then 
added, and the colour is matched against a 0°2% solution of pure 
vanillin. The diluted essence itself may even be tested without 
extraction. J. C. W. 


The Presence of Acetone in Commercial Chloroform. 
BernaBE Dorroxsoro and Osputio FernAnpez (Anal. Fis. Quim., 
1914, 12, 191—202).—The authors employ for thé estimation of 
the acetone Walker’s method, based on the formation of the oxime 
from an excess of hydroxylamine hydrochloride and estimation of 
the unchanged hydrochloride (compare Bennett, J. Pharm. Chim., 
1910, [vii], 2, 261; Fuller, Amer. J. Pharm., 1912, — 

. D. L. 


Estimation of Free Amino-acid Nitrogen in Blood. G. van 
Slyke’s Method after Precipitation of Proteins with Acid 
Solutions by Mercuric Chloride. Arturx H. Rosensere (Biochem. 
Zeitsch., 1914, 62, 157—160).—The pres ious precipitation of proteins 
by Schenk’s mercuric chloride solution, followed by the estimation 
of amino-acid nitrogen in the filtrate by van Slyke’s method, gives 
satisfactory results for the determination of amino-acids in the 
blood of human subjects. 8. B. S. 


Estimation of Monoamino-acids in Blood. L. Lemarte 
(Compt. rend., 1914, 158, 1379—1381).—To the blood, as soon as 
drawn, is added an equal volume of 30% phosphotungstic acid 
solution and 1/25th the volume of pure sulphuric acid. The 
total volume is made up to 50 c.c., shaken vigorously, and filtered 
after fifteen minutes. Sodium hydroxide solution is added, drop 
by drop, until the liquid is just alkaline to phenolphthalein. The 
excess of phosphotungstic acid is precipitated by calcium chloride, 
and, before filtering, the excess of calcium precipitated with a solu- 
tion of potassium oxalate. The volume of the mixture is read, 
filtered, and in the filtrate, which will contain the amino-acids, 
these acids estimated by Ronchése’s colorimetric method. 

W. G. 


Methods of Estimation of Semicarbazide by its Interaction 
with Halogens and Halogen Oxy-acids, JRasix Lat Datta (J. 
Amer. Chem. Soc., 1914, 36, 1014 —1017).—A study has been made 
of the action of halogens and halogen oxy-acids on semicarbazide, 
and it is shown that such reactions can be used for the gasometric 
estimation of this compound. By the action of potassium chlorate 
on semicarbazide in presence of hydrochloric acid, two-thirds of 
the total nitrogen is liberated. The reaction is represented by the 
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equation NH,-CO-NH-NH,+0,=CO,+NH;+N,+H,O. Potass- 
ium bromate decomposes the base in fairly strong solutions with- 
out the addition of acid, and in dilute solutions in presence of acid ; 
in each case nearly three-fourths of the total nitrogen is evolved. 
Potassium iodate reacts in the absence of acid at all dilutions, with 
liberation of exactly three-fourths of the total nitrogen. Chlorine 
and bromine decompose semicarbazide, with evolution of nitrogen. 
The reaction with bromine can be used as a method of estimation, 
the nitrogen liberated amounting to three-fourths of the total, as 
shown by the equation 
8NH,°CO-NH-NH, + 190 =6NH; + 9N, + 8CO, + 11H,0. 

As these reagents do not decompose carbamide, the estimation of 
semicarbazide can be carried out in presence of this substance. 
Sodium hypochlorite and hypobromite, however, react with semi- 
carbazide in the same way as with carbamide, the whole of the 
nitrogen being liberated. E. G. 


The Influence of Acetoacetic Acid on the Estimation of 
Creatinine. E. P. Catrucart and J. B. Orr (Proc. physiol. Soc., 
191_, J. Physiol, 48, xxi—xxii).—Although it is admitted, as 
Greenwald and, more recently, Graham and Poulton have pointed 
out, that acetoacetic acid in the urine interferes with the estimation 
of creatinine, the figures now presented show that the acidosis 
which occurs in disordered carbohydrate metabolism does not 
wholly account for the “creatine” output. Graham and Poulton’s 
method for the removal of acetoacetic acid is criticised. 

W. D. H. 


The Estimation of Creatinine and Creatine in Urine. 
Orro Foun [with J. L. Morris] (J. Biol. Chem, 1914, 17, 
469—473).—Details are given for estimating these substances 
colorimetrically, the colour obtained with picric acid and sodium 
hydroxide being compared with standards; the standards are 
similarly made with known quantities of pure creatinine. 


W. D. H. 


The Estimation of Creatinine and Creatine in Blood, Milk, 
and Tissues. Orto Foun (J. Biol. Chem., 1914, 17, 475—481).— 
The advantage of using standard creatinine solutions is nowhere 
more decisive than in the analysis of blood and milk; in the 
collection of blood, too much oxalate to prevent clotting must be 
avoided. In muscle and other tissues the laborious separation of 
creatine from protein is unnecessary ; the proteins can be dissolved 
at the same time that creatine is converted into creatinine, and 
an estimation can be made in two hours. Full details of analytical 
procedure are given. W. D. H. 


Analytical Application of the Carbamido-acid Reaction. 
F. Lrepica (Zettsch. physiol. Chem., 1914, 90, 124—144. Compare 
A., 1908, i, 861).—Leucine can be identified by boiling with an 
aqueous solution of carbamide for from one quarter to one and 
a-half hours, cooling, and acidifying. The sparingly soluble 
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carbamido-acjd crystallises out sooner or later. The reaction can 
be carried out with very small quantities of substance. With due 
precautions, ambiguity is probable only through precipitation of 
the carbamido-acid of phenylalanine, which can, however, be other- 
wise detected previously. 

The anhydride of a-carbamido-8-phenylpropionic acid, 
CigH02No, 
is a crystalline substance, m. p. 186°. 

The detection of amino-acids can be effected by taking advantage 
of the fact that the carbamido-acids and their salts give a flocculent 
precipitate with mercuric nitrite (Joc. cit.). Details are given of 
the procedure to be adopted. 

Anthranilic acid readily yields the corresponding carbamido- 
acid when boiled with carbamide with or without barium hydroxide. 
It turns very readily into the anhydride, C,H,O,No2, m. p. 340°. 

Measurements are given of the solubilities, which are small, of 
a number of carbamido-acids in ether. The anhydrides are much 
more soluble in ether, and advantage can be taken of this fact 
for the isolation of the amino-acids. 

a-Carbamidoisovaleric anhydride, C,H,jO,N.,. forms colourless, 
rhombic tablets, m. p. 132°. aCarbamidoglutaric anhydride, 
C,H,0,N,, fornis prismatic needles, m. p. 168°. 

A uniform nomenclature is suggested, the carbamido-acids being 
denoted by the syllable ur, as Jewcinuric acid, and the name of the 
corresponding anhydride or hydantoin being derived from this, as 
leucinuride or leucinuroin. R. V. 8. 


Isolation of Leucine and Other Amino-acids from Animal 
Liquids. F. Lipricn (Zeitsch. physiol. Chem., 1914, 90, 145—157. 
Compare preceding abstract).—The reactions referred to in the 
preceding abstract can be applied to the detection and isolation of 
amino-acids, especially leucine, from liquids of animal origin. 
Added leucine to the amount of 0°02% can be detected in this way. 
No amino-acids could be detected in normal or pathological urines, 
or in serum, except when they had been first added to them. 
Details are given of the methods pursued. R. V. 8S. 


Quantitative Gravimetric Estimation of Carbamide. R. 
Fosse (Compt. rend., 1914, 158, 1076—1079. Compare this vol., ii, 
154).—Carbamide can be rapidly estimated gravimetrically by 
means of xanthhydrol, as follows. To the liquid containing the 
carbamide three and a-half times its volume of glacial acetic acid 
is added, and then one half of its volume of a 10% solution of 
xanthhydrol in methyl alcohol is added in five equal portions at 
intervals of ten minutes. After one hour, the crystals are collected, 
washed with alcohol, dried, and weighed, the precipitate containing 
6°66% nitrogen. With a 0°5% solution of carbamide the values for 
this substance are 1% low, whilst for solutions of 0°2% or less they 
are from 1—2% too high, this being due to the slight impurity of 
the precipitate at the lower concentrations, and its consequent lower 
nitrogen content. W. G. 
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Physiology and Pharmacology of Purine Derivatives. III. 
Estimation of Aliantoin in Urine by Titration. Hays Hanpovsky 
(Zeitsch. physiol. Chem., 1914, 90, 211—220).—The process, which is 
described in detail, is founded on that of Wiechowski (A., 1910, 
ii, 634). The acetic acid filtrate finally obtained by that method 
is neutralised with calcium carbonate, and the carbon dioxide 
removed from the solution with air. The solution is then treated 
with rather more than the requisite quantity of a reagent contain- 
ing 0°5% of mercury acetate and 20% of sodium acetate. After 
half an hour, the liquid is filtered, an aliquot portion treated with 
iron ammonium alum, decolorised by addition of dilute sulphuric 
acid, and then titrated with V/10-ammonium thiocyanate solution 
until a yellow coloration appears. From experiments with pure 
allantoin solutions and with allantoin in urine, the author finds 
that 1 molecule of allantoin corresponds with 3°62 equivalents of 
mercury, and from this relation the amount of allantoin present 
can be calculated. R. V. 8. 


Herzig and Meyer's Reaction Applied to Proteins and 
Amino-acids. Josnuva Harotp Burn (Biochem. J., 1914, 8, 154—156. 
Compare A., 1894, ii, 219).—Positive results were obtained with 
gelatin and with Hammarsten’s casein. Gelatin gives a black pre- 
cipitate, owing to the presence of sulphur, which has to be boiled 
with dilute nitric acid. 

It was found that monamino-acids, such as glycine, give silver 
iodide precipitates, owing, presumably, to the decomposition of the 
amino-acid, with liberation of carbon dioxide and production of a 
methyl group. N. H. J. M. 


Estimation of Hematin in Blood. A. Azapian (Bull. Soe. 
chim. Belg., 1914, 28, 91—94).—Five c.c. of the previously defibrinated 
and filtered blood are added very rapidly, and in small portions, 
to glacial acetic acid (5 c.c.). Five c.c. of a solution of colourless 
hydriodic acid (D 1°5, 1°5 c.c.) in alcohol (25 c.c.) are immediately 
added, and the mixture is briskly shaken, heated, and maintained 
at the boiling point for about two minutes. Boiling distilled water 
(15 c.c.) is then added. After centrifuging for ten minutes at 
about 2000 revolutions per minute, the water is decanted, the 
crystals washed three times with water, twice with alcohol, and 
then dried until constant in weight. A table of results obtained 
with the blood of different species of animals is appended. . 
H. W. 

Modification of Teichmann’s Test for Blood. Wiuttiam 
Duneak SUTHERLAND and Gopat Cuanpra Mirra (Biochem. J., 1914, 
8, 128—130).—With reference to Symon’s modification of this test 
(this vol., ii, 228), instead of the hemin test, the spectroscopic 
test is recommended as distinctive and more sensitive; the spectrum 
to be examined is that of cyanhemoglobin, and the microspectro- 
scope should be used when dealing with small quantities. Even 
in old stains, moreover, it is usually practicable to obtain micro- 
scopic evidence of blood corpuscles, and to distinguish between 
those of mammals and non-mammals. W. D. H. 
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Examination of Blood Stains. Ercour Covetu (Boll. Chim. 
farm., 1913, 52, 823—827, 861—865, 895—903).—An account of 
a systematic examination of blood stains with the aid of all the 
most important methods which have been suggested by different 
authors. R. V. 8. 


The Quantitative Extraction of Diastases from Plant 
Tissues. R. W. THatcner and Geo. P. Koon (J. Amer. Chem. Soc., 
1914, 36, 759—770).—In connexion with an investigation of the 
enzymes of the wheat kernel, and their distribution to the various 
products obtained by milling, the authors required a method 
for the quantitative extraction of active diastases. They find that 
an apparently quantitative extraction can be made by shaking the 
powdered sample with water at 0° for one to two hours. The 
liquid is then filtered whilst still cold, and the diastasic power 
estimated immediately by measurement of the production of 
maltose from starch (Sherman, Kendall and Clark, A., 1910, ii, 
1012; Sherman and Schlesinger, A., 1913, i, 1400). pe SA 


Assay of Digestive Ferments. Howarp T. Graper (J. Jud. 
Eng. Chem., 1914, 6, 402—403. Compare A., 1912, ii, 706).—The 
authors draws attention to the fact that in testing the neutrality 
of starch intended for the assay of diastatic ferments, litmus is 
not sufficiently sensitive, and he suggests cochineal solution for 
this purpose. The starch should be neutral, or at most feebly acid ; 
it should be chosen of .average moisture content, and the dilute 
iodine solution should be used at one temperature. D, F. T. 


Simplified and Inexpensive Oxydase Apparatus. Herrpert 
H. Bunzet (J. Biol. Chem., 1914, 17, 409—411).—The apparatus 
consists of three rather wide glass tubes fused together, as in an 
ordinary three-way glass connexion. The extremities of the two 
lower tubes are sealed. The third tube, which is vertical when 
the apparatus is in use, terminates in a ground glass joint, 
which carries an open mercury gauge. A lateral hole is drilled 
through both portions of this joint, so that by rotating the 
gauge the interior of the vessel can be shut off from the 
air without its volume being altered. In using the apparatus, 
a measured volume of the plant juice\to be examined is run into 
one of the closed arms, the oxidisable substance into the other, 
and water is added to make a known total volume (6 c.c.). The 
apparatus, having been warmed to the desired reaction tempera- 
ture, is closed by rotating the gauge, and the liquids are mixed 
by shaking. The amount of oxygen absorbed in the reaction is 
then deduced from the pressure change, the volume of the apparatus 
being known. As there is no provision made for the absorption 
of carbon dioxide produced in the reaction, only comparative results 
are obtained, but it is simpler and more sensitive than the author’s 
larger apparatus (U.S. Dept. Agriculture, 1912, Bulletin 238; 
Zeitsch. biol. Technik Methodik, 2, 307—309). R. V. 84° 
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General and Physical Chemistry. 


The Spark Spectra of Some Elements in the Extreme Ultra- 
violet. Lion Brocn and Evakne Biocn (Compt. rend., 1914, 158, 
1416—1418).—By their spectrographic method already described 
(compare this vol., ii, 317), the authors have prolonged the study 
of the spectra of a number of elements down to the ray A 1855. 
The metals examined were arsenic, antimony, tin, bismuth, 
aluminium, and cadmium, and the lines found, and their relative 
intensities, are given in tabular form, reference being made to 
results obtained by previous workers. W. G. 


Are and Spark Spectrum of Helium. J. Stark (Ber. Deut. 
physikal. Ges., 1914, 16, 468—474).—The line A 4686, which is usually 
ascribed to hydrogen, has been found to be emitted in the jar 
discharge through a helium tube which showed no trace of the 
hydrogen spectrum. When this tube was subjected to the dis- 
charge furnished by a small induction coil, the spectrum emitted 
showed the two well-known series of helium lines, but no trace of 
hydrogen lines or of A 4686. When the tube was placed in circuit 
with a Leyden jar and a spark-gap, the yellow luminosity was 
found to be greatly reduced, and, in addition to the relatively 
feeble series lines of helium, the spectrum showed the line A 4686 
in considerable intensity. There was, however, still no trace of 
the hydrogen lines in the spectrum, and the author considers, there- 
fore, that A 4686 is a helium line. 

The general behaviour of the series lines indicate that these are 
arc lines, whilst A 4686 is a spark line. The carriers of the series 
lines are helium ions with a single positive charge, whilst the spark 
spectrum is due to doubly charged helium ions (compare A., 1913, 
ii, 172, 360). H. M. D. 


The Arc and Spark Spectrum of Copper according to Inter- 
national Normals. Kart Hassacu (Zeitsch. Photochem., 1914, 13, 
399—430).—-Accurate wave-length measurements have been made 
with the aid of a large concave grating, the region covered extend- 
ing from A 6740 to A 2035. The occurrence of eight pairs of lines 
with a constant frequency difference, first indicated by Kayser 
and Runge, is confirmed by the author’s more accurate measure- 
ments. Three of these pairs of lines belong to the principal series, 
three to the first subordinate, and two to the second subordinate, 
series. H. M. D. 


Absorption of Light by Water Changed by the Presence of 
Strongly Hydrated Salts as Measured by means of the Radio- 
micrometer. Bearing of the Results on the Solvate Theory of 
Solution. E. J. Saaerrer, M. G. Pavtus, and Harry OC. Jones 
(Physikal. Zeitsch., 1914, 15, 447—453. Compare A., 1913, ii, 362). 
—With an improved form of apparatus, further comparative 
measurements have been made of the absorption of light by pure 
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water and by the water in solutions of various salts. The results 
confirm those which were obtained previously, and show that solu- 
tions of salts, which have little tendency to combine with water, 
have practically the same absorption capacity as pure water. 
Solutions of salts, such as magnesium chloride, magnesium bromide, 
magnesium sulphate, calcium chloride, zinc sulphate, and zinc 
nitrate, are, on the other hand, more transparent than a layer of 
pure water of equivalent thickness. The greatest difference is 
found for the light rays, which are most readily absorbed by water. 
The observations are considered to give further support to the 
solvate theory. H. M. D. 


The So-called Cyanogen Bands. W. Grorrian and C. RuNcE 
(Physikal. Zeitsch., 1914, 15, 545—548).—From observations on long 
continuous current arcs, it has been found that the so-called 
cyanogen bands A 3360, 3590, 3883, 4216, and 4606 are due to 
nitrogen. 

With 5000 volts it was possible to obtain an arc of 100 cm. in 
length by means of an arrangement similar to that employed by 
Schénherr in his apparatus for the fixation of atmospheric 
nitrogen. The spectrum emitted by the middle portion of such 
arcs 1s independent of the nature of the electrodes, and appears to 
be solely determined by the nature of the gas in the discharge tube. 
The intensity of the “cyanogen bands” is very marked when dis- 
charge takes place in an atmosphere of nitrogen. The intensity 
is practically the same whether the electrodes used are of carbon, 
copper, iron, platinum, magnesium, or aluminium. The introduc- 
tion of small quantities of carbon dioxide into the discharge tube 
has no appreciable influence on the intensity of the bands. These 
and other experiments lead to the conclusion that the “‘ cyanogen 
bands” are really attributable to nitrogen. It is shown that 
earlier observations on the “cyanogen bands” can be readily 
explained on this view. H. M. D. 


Photographic Spectrophotometry of the Absorption 
Spectra of Dyes. Fritz Eckert and Ruporr Pummerer (Zeitsch. 
physikal. Chem., 1914, 8'7, 599—618).—A method is described by 
which the intensity of light of all wave-lengths of an absorption 
spectrum can be measured. The method consists of the following. 
The absorption spectrum of a layer of a solution of thickness d 
and concentration ¢ is photographed, and on the same plate the 
absorption spectrum of the pure solvent is photographed, and also 
the spectra of the solvent when fractions of the original light pass 
through. Usually six such weakened spectra are determined. 
The weakening of the spectrum is brought about by means of a 
rotating sector, which has an opening that can be varied from 
180° to 0°. Thus a number of different blackening effects is 
obtained on the plate when known amounts of the original light 
intensity are cut off, and in this way the intensity of the various 
parts of the dye spectrum can be determined, if J is the intensity 
of the absorption spectrum for a given wavelength and J, that 
of the pure solvent. Then J=J,10-*¢¢, where & is the Bunsen 
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constant. The method has been carefully tested, and it is found 
that an error of about 3% is to be expected. This method has 
been applied to the absorption spectra of solutions of the 
quinonoid salts of the thiazine series. Curves of the light intensity 
transmitted against the wave-length, and of the value & against 
the wave-length, are given for the substances: thiazone, 3-hydroxy- 
phenazthionium chloride, hemi-quinonoid 3-hydroxyphenazthionium 
chloride, 3:6-dimethylphenazthionium chloride, hemi-quinonoid 
3:6-dimethylphenazthionium chloride, and 3-acetylaminophenaz- 
thionium chloride. It is shown that the intensity curve of the 
bluish-red thiazone shows a broad band at 500—550 pp, and not a 
broad double band at 545—560 pp and 495—504 py, as was stated 
by Pummerer and Gassner (A., 1913, i, 991). The brown solu- 
tion of 3-hydroxyphenazthionium chloride gives a spectrum differ- 
ing from that of thiazone; it has a sharply defined maximum at 
445 up, and a subsidiary band at 550 yy. Both these peculiarities 
are found in the simplest phenazthionium salts, for example, in the 
3: 6-dimethyl derivative, in which a pquinonoid formula is very 
unlikely, consequently the o-quinonoid formula is to be accepted 
for the brown hydroxyphenazthionium chloride; thiazone itself, 
however, has the pquinonoid constitution. The brown solution 
in hydrochloric acid (D 1°15) on keeping changes in eight hours 
to a violet-coloured solution; this is due to a half reduction of 
the quinonoid salt by the hydrochloric acid to a nuclear 
chlorinated quinhydrone salt; this hemi-quinonoid violet hydroxy- 
phenazthionium chloride shows a fairly sharp maximum at 560 pp, 
which occupies practically the same position as the subsidiary 
band did in the holoquinonoid salt. The development of the sub- 
sidiary band in the quinhydrone formation is shown also in the 
case of 3:6-dimethylphenazthionium chloride and 3-acetylamino- 
phenazthionium chloride. The former of these salts has a sharp 
maximum at 450yuu and a subsidiary band at 545 ny, and the 
latter band becomes the chief maximum in the hemi-quinonoid 
salt; 3-acetylaminophenazthionium chloride has a sharp maximum 
at 455—460 uu, and a subsidiary band at 550—555yu. The 
curves of the absorption constants (&) show a very marked differ- 
ence as the thiazine derivatives contain one or two auxochrome 
groups. With one auxochrome group, the bluish-red thiazone and 
the reddish-violet thiazime hydrochloride have a broad maximum at 
550—570 uu, and the bluish-green phenylthiazime hydrochloride at 
585—605 wu; these three substances are to be regarded as 
pquinoncld, and are distinct in the position of their maximum 
from the brown 3-acetylaminophenazthionium chloride, which has 
a maximum at 485 pny, and is o-quinonoid. J. F. 8. 


Quantitative Investigation of the Mutual Influence of Two 
Chromophores in the Absorption of Ultraviolet Rays. Pre- 
calculation of the Absorption Curves. V. Jan Brevecki and 
Victor Henri (Ber., 1914, 47, 1690—1718. Compare this vol., 
ii, 318, 319).—In order to ascertain the way in which the absorp- 
tion of one chromphoric group is influenced by the presence of 
35—2 
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another, the authors have carried out a systematic investigation, 
as follows. Examination of the absorption spectra of acetone, 
dimethyl diketone, ethyl acetylglyoxalate, and acetonylacetone shows 
that two carbonyl groups in the a-position have a hypsochromic 
action, equivalent to about 160 Angstrém units, whereas in the 
y-position they exert only a hyperchromic action. The influence of 
the carboxyl group on the carbonyl group was ascertained from an 
investigation of acetone, pyruvic acid and its ethyl ester, and ethyl 
levulate. The conjugation of the carboxyl group with the 
carbonyl group has a hypsochromic effect, the absorption band 
being displaced 600 Angstrém units towards the red, and at the 
same time the height of the band is diminished. When the 
carboxyl group is in the y-position with respect to the carbonyl 
group there is a hyperchromic effect, and the height of the band 
is increased to about two and a-half times that of acetone. 

The absorption curves of pyruvic acid and of ethyl levulate are 
quite different from that of an equimolecular mixture of acetone 
and acetic acid, thus showing the marked mutual effect of two 
chromophores when present in one and the same molecule. The 
absorption of the above mixture is not additive. 

The absorption curve of oxalic acid is displaced about 500 
Angstrém units towards the red with respect to that of acetic acid. 
The displacement of the succinic acid curve is very small, there 
being probably a hyperchromic effect. 

The absorption curves of acetone, allylacetone, methylheptenone, 
mesityl oxide, and methyl isobutyl ketone show that an ethylene 
linking, when conjugated with a carbonyl group, has a very 
marked hypsochromic effect; when further removed, the effect is 
hyperchromic. From the further investigation of cittal and 
phorone, it is found that the ethylene linking, when conjugated 
with either a carbonyl group or the grouping -C-CH:C< causes 

O 
the same displacement of the total absorption spectrum towards 
the red. 

From the above results, knowing the alteration in the frequency 
and the amount of increase in the absorption constants correspond- 
ing with the chromophores and their distance apart in the mole- 
cule, the authors have been able to calculate the absorption spec- 
trum of phorone from that of mesityl oxide, and find a very good 
agreement between theory and experiment. 

The absorption spectra of benzaldehyde, acetophenone, furfur- 
aldehyde, and cyclohexanone have also been measured, but further 
experiments are necessary before safe conclusions can be drawn. 
In contradiction to Waliaschko (A., 1910, ii, 1015), benzaldehyde 
and acetophenone show three absorption bands, and not two. 

The results are further discussed in the light of the theory 
previously put forward by the authors (this vol., ii, 399). 
T. 8. P. 


Internal Complex Salts of the Alkali Metals. I. I. Lirscnitz 
(Zettsch. physikal. Chem., 1914, 8'7, 562—574).—The present paper 
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deals with an attempt to prove the existence of alkali salts of the 
oximino-ketonic and nitrolic acids, in which subsidiary valencies 
of the metal are active, by measurement of their electrical con- 
ductivity. The theory that such salts do exist has been put for- 
ward on spectroscopic grounds. The existence is shown of a 
yellow oximino-ion along with a blue nitrosoenol ion in the sodium 
and potassium salts of dimethyl- and diphenyl-violuric acids. It 
is shown that the red colour of the salt is not due to a mixture of 
the yellow oximino-ketone and the blue nitrosoenol salt, but te an 
internal complex of the constitution 


CMe,*CH,-CO—Mg——CO-CH, CMe, 
| eee P< 
CH,—CO--C-NO  ON-C—CO—CH, 


The dissociation constant of the yellow dimethylvioluric acid is 
calculated to k=3°95 x 10-°, 

The following criteria are given for the existence of internal 
alkali complex salts: (1) An abnormally small conductivity in 
comparison with that, for example, of potassium chloride. (2) Of 
two chromoisomerides, the normal isomeride must possess a much 
larger electrical conductivity, since here no subsidiary valen- 
cies can be active. (3) In solutions of polychromatic salts, a 
connexion between the colour and the conductivity must exist in 
the sense that the conductivity is larger the more the colour of the 
solution approaches the pure blue colour of the nitrosoenol salt. 
It is shown that in aqueous solution such internal alkali salts 
cannot be detected, but that the magnesium salt (see above) is 
easily detected. The conductivity of a series of solutions of the 
alkali salts of ethylnitrolic acid, diphenylvioluric acid, dipheny]l- 
thiovioluric acid, dimethylvioluric acid, 4-oximino-3-p-bromopheny]l- 
isooxazolone, 2-oximino-1 :3-diketohydrindene, and nitrosoresorcinol 
monomethyl ether in methyl alcohol and in acetone have been 
determined at 25°. In the major portion of these salts, the con- 
ductivity is very small, and much below that of a normal corre- 
sponding alkali salt. The internal complex potassium salt of 
erythronitrolic acid conducts much less than the colourless, non- 
complex potassium salt of isonitrolic acid, which possesses a con- 
ductivity approximating to that of potassium chloride. Of the 
polychromatic potassium salts, the blue salts conduct the best, 
and generally have a conductivity approximating to the normal 
value, then follow in order the green, red, and reddish-violet salts. 
In all cases, the conductivity increases strongly with dilution. 
Although, from the small conductivity of the blue oximino-ketone 
salts, as compared with corresponding inorganic salts, one is unable 
without further evidence to make a definite statement as to the 
presence of internal complex salts, still, the very much smaller 
conductivity of the red and green salts as compared with the blue 
salts leaves no other conclusion possible in these cases but that such 
internal complex salts are present. The whole result of the work 
is to give a general confirmation of the theory put forward on the 
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basis of spectroscopic work that such internally complex salts do 
exist. J. F. 8. 


Action of Blood Solutions on Some Coal Tar Dyes. Roserto 
Maananimi (Chem. Zenir., 1914, i, 900; from Arch. Farmacol. sperim., 
1913, 16, 481—483).—If a solution of hemoglobin is covered with 
a solution of a dye (methylene-blue), precipitates and colour 
changes are noticed. The alkaline dyes seem to be reduced and 
to affect the spectrum in the red and yellowish-green, whereas acid 
dyes are not reduced, and influence the short-wave end of the 
spectrum. J. C. W. 


Radioactive Recoil. L. Werrenstzin (Ann. Physique, 1914, 
[ix], 1, 347—432).—The recoiling atom of an aray change is 
termed an a@-radiation, that of a B-ray change a b-radiation; for 
example, the atoms of radium-B recoiling in the a-ray change of 
radium-A would be termed the a-radiation of radium-A. A pre- 
liminary study of this a-radiation gave for the values of the ranges 
0°12 mm. in air, 0°72 mm. in hydrogen at atmospheric pressure, 
and 20 in a silver film. A more exact determination, with 
many precautions, using strong sources of radium-A and canalised 
rays, gave 0°14 and 0°83 mm. in air and hydrogen respectively. 
This is about 350 times less than that of the corresponding a-rays, 
which possess fifty times greater energy, so that an a-particle loses 
more energy in its course than the a-particle. But the process 
of absorption presents analogies in the two cases. For the first 
part of the range, one-half in air and less in hydrogen, the number 
of a-particles in the stream remains constant, and then diminishes, 
slowly at first, and then more rapidly, which is ascribed to the 
scattering of the a-particles by the atoms with which they collide. 
From plane polished surfaces the number of a-particles projected 
from radium-A has been found to be practically the same as the 
number of a-particles. The a-particles ionise the air, and at the 
commencement of their course the relative ionisation of the a-rays 
is much greater than that of the a-rays, and in narrow ionisation 
chambers at reduced pressures may be five times greater. The 
energy lost by the a-particle is, however, about seven times greater 
than that lost by an a-particle in a path of the same length, so 
that probably a portion of the energy is communicated as kinetic 
energy to the molecules encountered. In contradistinction from the 
behaviour with the a-particles, the ionising power of an a-particle 
diminishes as its speed decreases. They are analogous in this 
respect to a-particles at the extreme end of their range. The 
collisions determining the absorption seem to be intermediate in 
character between the ordinary collisions between gas molecules 
and those of the a-particle at the commencement of its path. 

F. S. 


A Radiation Accompanying the Oxidation of Phosphorus. 
A. Bianc (Compt. rend , 1914, 158, 1492—1493).—The oxidation of 
pbosphorus in air is accompanied by an ionising radiation, which 
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resembles the y-rays of radioactive substances, and possesses but 
very slight penetrating power. W. G. 


Collisions between Electrons and Molecules of Mercury 
Vapour and the Ionisation Potential of the Molecules. J. 
Franck and G. Hertz (Ber. Deut. physikal. Ges., 1914, 16, 457—467). 
—From experiments on the acon y | power of electrons towards 
mercury vapour, it has been found that the electrons are reflected 
by the mercury molecules so long as the speed of the electrons 
falls below a certain critical value. A method has been devised 
by which it is possible to determine the critical velocity to 0°1 volt, 
and in the case of mercury this critical velocity corresponds with a 
potential of 4°9 volts. The critical velocity obtained for helium 
by this method is 21 volts, which agrees well with the value 
20°5 volts obtained in earlier experiments by a different method. 

It is shown that the energy uf an electron moving with a velocity 
of 4°9 volts is exactly equal to the energy quantum characteristic 
of the resonance line A 2536 which is emitted by mercury vapour. 
The authors suggest that the collisions between molecules of 
mercury and electrons moving with the critical velocity may not 
only be accompanied by ionisation of the molecules, but that some 
of the collisions may result in the emission of light with the-charac- 
teristic wave-length A 2536. H. M. D. 


Extraction of Radiothorium. O. Knorizr & Co. (D.R.-P. 
269501).—Radiothorium in the form of a good adherent deposit can 
be obtained by the clectrolysis of mesothorium solutions, contain- 
ing radiothorium, by the use of moderate potential and current 
strength and electrodes of platinum, silver, etc., for cathode, 
and platinum, carbon, etc., for anode. By electrolysing strong 
mesothorium preparations containing little electrolytically de- 
posited impurities, the radiothorium may be obtained on wires, 
foils, etc., in highly concentrated form, and in a degree of purity 
unattainable by other methods. F. S$. 


Hydrosols of Radioactive Products. Tapevusz GopDLEwskI 
(Kolloid. Zeitsck., 1914, 14, 229—242).—A résumé of recent work on 
the properties of dilute solutions of radioactive substances. This 
affords strong evidence in support of the view that the radioactive 
constituents are present in the colloidal form (compare Paneth, 
A., 1913, ii, 1075). H. M. D. 


Radio-atoms: their Atomic Weights and Valencies. F. H. 
Lorine (Chem. News, 1914, 109, 241—242).—On the view that the 
radio-elements are made up of associate atoms differing in atomic 
weight, and that the atomic weights are exactly whole numbers 
in a Rydberg series, thorium is regarded as a mixture of atoms of 
weights 235 and 231 in the proportions 5 to 9, the same as the 
ratio between the two branches of the thorium disintegration 
series. The inference is that many of the common elements have 
two types of atoms, like thorium, but not necessarily more, as in 
the case of lead. F. 8. 
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Dielectric Constants of Some Pure Gases at High Pressure, 
and the Law of Mossotti and Clausius. A. OccuiaLin:i (Nuovo 
Cim., 1914, [vi], 7,. 108—126).—The author has measured the 
dielectric constants of oxygen, hydrogen (compare this vol., ii, 
163) and carbon dioxide at high pressures. That of oxygen at 
13°5° varies from 1°01831 at a density of 35 to 1°05843 at a density 
of 110, whilst that of carbon dioxide varies from 1°00996 at a 
density of 10 to 1°05082 at a density of 50. The law of Mossotti 
and Clausius, (k—1)/(k+2)d=W, is verified, the simpler formula 
(k—1)/d=constant being inapplicable. R. V. 8S. 


Molecular Condition and HBlectrical Conductivity of 
Crystalline Salts. C. Tuspanpr and Ericn Lorenz (Zeitsch. physikal. 
Chem., 1914, 8'7, 513—542).—The authors show that the electrical 
conductivity of solid salts can be used to determine the molecular 
condition of such substances, and that transition points and melt- 
ing points can be determined with a great degree of accuracy by 
this method. Conductivity determinations have been carried out 
with the chloride, bromide, and iodide of silver and thallium at 
temperatures below and above the melting point. The measure- 
ments were made in a porcelain U-tube fitted with two cylindrical 
platinum electrodes, which were placed in the widened upper part 
of the tubes. The tube was heated in an electric furnace, which 
could be so regulated that the temperature difference between the 
top and bottom of the U-tube did not exceed 3° at temperatures 
of 600°, and at lower temperatures was considerably less. In the 
case of silver iodide, there is a sharp break in the conductivity 
curve at 552°, namely, the melting point, the conductivity of the 
solid iodide being greater than that of the molten salt; a second 
break occurs at 144°6°, the value falling suddenly from 1°31 to 
0°00034, this point being the transition point of the regular form 
into the hexagonal form. In the case of silver bromide and 
chloride, breaks occur at 422° and 455° respectively; these points 
are the melting points of the two salts, and the conductivity is 
smaller below the melting point than above it. In the case of the 
thallium haloids, the breaks were found to lie at 436°, 457°, and 
427° for the iodide, bromide, and chloride respectively, and in 
these cases also the molten substance conducts better than the solid. 
No other breaks were observed in any of the curves, and it is 
shown that the liquid crystalline forms of the silver and thallium 
haloids supposed to exist were not really such, but plastic mixtures 
due to the presence of impurities. It is shown that the con- 
ductivity of these salts, whether molten or solid, is entirely electro- 
lytic, and in no sense electronic, since they obey Faraday’s law to 
within 0°75%. This was shown by passing a current between a 
platinum cathode and a silver anode through the salts for a 
measured time, and weighing the loss of the anode. A scheme for 
the condition diagram of the halogen derivatives of silver and 
thallium is given on the assumption that the molten salt contains 
only two kinds of molecules. It is shown that solid silver iodide 
is more strongly dissociated than molten silver iodide, and that 
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the migration velocity of the silver ion in the neighbourhood of 
the melting point is 1:13x 10-8 cm. per sec., which is about twice 
as large as that of the silver ion in aqueous solution at ordinary 
temperature. This high migration velocity is explained on a 
theory of R. Lorenz (Festschrift Nernst, 1912, 276; A., 1912, ii, 
323; 1913, ii, 281), which assumes that there is an interchange 
between the free ion and the corresponding part of the undis- 
sociated medium, so that the apparent migration velocity is made 
up of the actual velocity of the ion between the molecules of the 
medium and the velocity with which it reacts with the molecule 
of the medium with the discharge of the corresponding part of the 
molecule as ion. The influence of the viscosity of solid and melted 
salts on the degree of dissociation and migration velocity of the 
ions is discussed at length. J. F. 8. 


Electrical Conductivity as a Method for Determining the 
Condition Diagrams of Binary Mixtures of Salts. ©. TuBanpt 
and Frirz Lorenz (Zeitsch. physikul. Chem., 1914, 87, 543—561. 
Compare preceding abstract)—-The authors have determined the 
electrical conductivity of a series of binary mixtures of the salts 
silver bromide-silver iodide and silver chloride-silver iodide. In 
the case of silver bromide—silver iodide, it is shown that there is a 
transition of the regular mixed crystals into hexagonal mixed 
crystals at 127°1° for mixtures containing from 14% to 80% silver 
bromide. Since the mixed crystals containing up to 80 mol. % 
silver bromide are of the same composition, and the regular 
crystals are transformed into hexagonal mixed crystals at the same 
temperature, it follows that these crystals must have the same 
composition, and that a complete “unmixing” must take place 
before the transition. This is marked in the experiments by a 
sudden change in the conductivity. Mixtures containing more 
than 80 mol. % of silver bromide do not form mixed crystals on 
solidification, ‘but a compound, 4AgBr,AgI. This is confirmed by 
thermal and optical examination of the molten mixture. In the 
case of the mixtures of silver iodide and chloride, the eutectic 
point is found to lie at 215°, and the transition point of the mixed 
crystals at 130°3°. In both cases diagrams of condition are drawn 
from the measurements, and it is shown that the method of 
electrical conductivity determinations of such diagrams is far more 


sensitive and trustworthy than the other more usual methods. 
J. F. 8. 


Specific Electrical Conductivity and Density of Palladium- 
Hydrogen Alloys. Grore Wo tr (Zeitsch. physikal. Chem., 1914. 87, 
575—588).—The conductivity and density of palladium wires con- 
taining measured amounts of occluded hydrogen have been measured. 
In order to calculate the specific conductivity, the change in the 
length and diameter of the wire was measured after each absorp- 
tion of hydrogen. The palladium was made active by using it 
alternately as anode and cathode in the electrolysis of sulphuric 
acid. The electrical measurements were made by the Matthiessen 
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and Hockin method. It is shown that the specific conductivity 
decreases with increasing absorption of hydrogen, and when the 
maximum amount of hydrogen is absorbed the specific conductivity 
is about one-half its original value. The curve showing the change 
in specific conductivity with amount of occlusion can be divided 
into three parts: (1) up to 40 vols. of hydrogen to 1 vol. of 
palladium, in which the conductivity decreases proportionately 
with increasing hydrogen concentration; (2) from 40 vols. to 600 
vols. of hydrogen to 1 vol. of palladium, in which the compound 
PdH, is formed, and in which the conductivity decreases 
asymptotically; (3) above 600 vols. of hydrogen to 1 vol. of 
palladium, in which the hydrogen dissolves in the compound 
PdH,, and in which the conductivity falls proportionately to the 
further amount of hydrogen absorbed. The density of the alloys 
decreases with increasing absorption of hydrogen. The curve of 
the density and concentration can be divided into two parts: (1) a 
steep, hyperbolic limb, and (2) a slowly falling —s ey 


Stratification in Pure Gases and the Effect of Impurities. 
Paut Neupert (Physikal. Zeitsch., 1914, 15, 430—433).—Experi- 
ments have been made to determine the conditions under which 
the luminous emission exhibits stratification in the passage of the 
electric discharge through gases. Hydrogen, liberated from 
palladium and purified by means of metallic potassium, was found 
to give rise to broad, red-coloured strata. Previous experiments 
had shown that the admixture of traces of oxygen transformed the 
colour of the discharge from red to blue, whilst at the same time 
the stratification became much narrower. The same effect is pro- 
duced by admixture of traces of iodine. With hydrogen at a 
pressure of 0°1 mm. Hg, it was found that this transformation is 
brought about by the presence of 0°006% of iodine. 

Pure nitrogen showed no stratification on the passage of the 
discharge, but the effect was observed when hydrogen or oxygen 
was mixed with the nitrogen. Pure oxygen was also found to give 
a negative result, but the addition of 0°4% of hydrogen caused the 
luminosity to assume a stratified appearance. Some observations 
with mercury would seem to show that pure mercury vapour does 
not exhibit stratification, and thus the conclusion drawn by 
Schuster is confirmed. H. M. D. 


The Silver Voltameter. I. First Series of Quantitative 
Experiments. E. B. Rosa and G. W. Vinat (Chem. Zenir., 1914, i, 
730—731; from Bull. Bureau Standards, 1912, 9, 151—206).—The 
somewhat larger amount of silver which is deposited in the filter- 
paper as compared with the porous-pot form of voltameter has been 
found to be due to the chemical reactivity of the filter-paper. If 
two or three layers of filter-paper are used, the excess of deposited 
silver shows a corresponding increase. The filter-paper effect is 
not dependent on the presence of the paper during the electrolysis ; 
it is also exhibited if the solution has been in contact with filter- 
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paper previous to the commencement of the electro-deposition. If 
successive measurements are made with the same solution in the 
filter-paper voltameter, it is found that the filter-paper effect 
increases continuously. This is attributed to the accumulation of 
impurities in the solutions. 

The appearance of the silver deposits affords a valuable criterion 
in judging of the purity of the deposit. The silver deposited from 
a solution which has been in contact with filter-paper is non- 
crystalline and streaky in appearance, whilst the deposit from a 
pure solution is crystalline, and exhibits no sign of —e 


The Silver Voltameter. II. Chemistry of the Filter-paper 
Voltameter and Explanation of the Streakiness. E. B. Rosa, 
G. W. VinaL, and A. 8. McDanret (Chem. Zentr., 1914, i, 731—732 ; 
from Bull. Bureau Standards, 1912, 9, 209—282).—If an aqueous 
solution of silver nitrate is mixed with water which has been in 
contact with paper, the resulting solution is distinctly turbid. It 
is supposed that reducing substances are formed by hydrolysis of 
the cellulose, and that these react with the silver nitrate, giving 
rise to colloidal silver. Evidence has been obtained that one of 
these substances is furfuraldehyde, which may be produced from 
oxycellulose formed in the slow oxidation of cellulose. 

If gelatin is added to the silver nitrate solution before electro- 
lysis, a very streaky deposit is obtained which shows little evidence 
of crystalline structure. In presence of colloidal silver, the 
deposit is free from streaks, but the crystalline character is quite 
different from that of the deposit obtained by electrolysing a 
similar solution without the addition of colloidal silver. A solu- 
tion which has been in contact with filter-paper, and furnishes a 
streaky deposit on electrolysis, may be made to give a smooth 
deposit if it is filtered through a porous pot. 

The previous history of the cathode is also found to have some 
influence on the nature of the silver deposit. The silver deposited 
on a platinum wire which has been subjected to the action of 
electrolytic hydrogen consists of a large number of small crystals, 
whilst previous treatment of the wire with electrolytic oxygen 
gives rise to a deposit which consists of a relatively small number 
of large crystals. H. M. D. 


The Silver Voltameter. III. Second Series of Quantitative 
Experiments and the Preparation and Testing of the Silver 
Nitrate. E. B. Rosa, G. W. Vinaz, and A. 8. McDanret (Chem. 
Zenir., 1914, i, 732; from Bull. Bureau Standards, 1913, 9, 
493—551).—These experiments show that the small type of porous- 
pot voltameter yields better results than the large type. This is 
attributed to the presence of impurities in the solution, which are 
deposited to a greater or less extent during the electrolysis. The 
results obtained with the small porous-pot voltameter yield 1°018275 
V for the #.M.F. of the Weston cell at 20°. The temperature- 
coefficient of the voltameter is zero if the solution used is pure. 
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New methods are recommended for testing the silver nitrate for 
impurities. For the estimation of free acid, the authors make use 
of iodoeosin, and for the detection of reducing substances and 
colloidal silver a 0°001N-solution of potassium permanganate is 


employed. H. M. D. 


Comparison of the Silver and the Iodine Coulometers and 
the Determination of the Value of the Faraday. Srtuarr J. 
Bates and Georc—e W. Vina (J. Amer. Chem. Soc., 1914, 36, 
916—937).—Washburn and Bates (A., 1912, ii, 1130) have given 
an account of an iodine coulometer which was found to have a 
reproducibility of the same order as that of the silver coulometer. 

A careful comparison has now been made of these coulometers. 
using them in series, so that the deposits of silver and iodine 
should be strictly comparable, and the following results have been 
obtained. The ratio Ag: I=0°85017, as compared with the value 
0°849906 obtained by Baxter (A., 1911, ii, 112) and 0°850013 
found by Kéthner and Auer (A., 1904, ii, 556), on the basis of 
Cl=35°457. The electrochemical equivalent of iodine was found 
to be 1°31502, and the value of the faraday 96,515 coulombs 
(I=126°92), or 96,494 (Ag=107°88); these values were calculated 
on the basis of the international ampere, using 1°11800 mg. per 
coulomb as the electrochemical equivalent of silver. As a recent 
investigation has given 1°11804 mg. per absolute coulomb for the 
electrochemical equivalent of silver, it seems that the best value 
to assign to the faraday is 96,500. E. G. 


Solutions of Metals in Non-metallic Solvents. V. Electro- 
motive Force of Concentration Cells of Solutions of Sodium 
in Liquid Ammonia and the Relative Speed of the Ions in 
these Solutions. Cartes A. Kraus (J. Amer. Chem. Soc., 1914, 
36, 864—877. Compare A., 1907, ii, 935; 1908, ii, 486, 834, 835). 
—It has been shown in an earlier paper (A., 1908, ii, 835) that 
the process of conduction in solutions of metals in ammonia is 
ionic. The positive carrier is identical with the positive ion of 
the salts of the same metal, whilst the negative carrier, which 
appears to be the same for different metals, can consist only of 
the negative electron e~, either free or associated with ammonia. 

In order to determine the ratio of the mean speeds of these two 
carriers, the #.M.F. of concentration cells of solutions of sodium 
in liquid ammonia has been measured over a wide range of con- 
centrations, and from the results of these experiments the trans- 
ference numbers have been calculated. It is shown that in dilute 
solutions the negative carrier carries about seven times as much 
current as the positive carrier, and the proportion increases with 
the concentration until, at a mean concentration a little below 
N, the negative carrier carries about 280 times as much current as 
the positive carrier. Assuming that the speed of the positive ion 
remains constant, the mean speed of the negative ion increases 
forty-fold between 0°001NV and W. If the equivalent conductivity 
of the positive ion is taken as 130 (that of the sodium ion), the 
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equivalent conductivity of the dilute metal solution is calculated 
to be 1040. 

These results are accounted for on the assumption that the ions 
Na+ and e- exist in solution. At high dilutions, the negative 
electron, e~, which serves as negative ion, is surrounded by an 
envelope of ammonia, which determines its speed. At higher con- 
centrations, some of the negative electrons are free from the 
ammonia envelope for a fraction of the time. Under these condi- 
tions, they move with a speed comparable with that of the negative 
electrons in metals. This accounts for the rapid increase of the 
transference_ number of the negative carrier at higher concentra- 
tions, since the number of free electrons increases as the proportion 
of metal to ammonia increases. E. G. 


Calculation of Electromotive Forces from Thermal Data. 
F. Powwrrzer (Zeitsch. Elektrochem., 1914, 20, 305—307).—Polemical 
in reply to Brénsted (A., 1913, ii, 917; see also Pollitzer, A., 1913, 
ii, 669). J. F. S. 


Thermo-electric Study of Selenium-Antimony Mixtures. 
H. Pétason (Compt. rend., 1914, 158, 1669—1671).—Bars of 
antimony or of mixtures of antimony with varying amounts of 
selenium were prepared by drawing the molten metal or mixture 
into glass tubes, which were not removed after cooling, and into 
each end of the bar a platinum wire was fixed. The bottom junc- 
{ tion was kept at 11°, and the top junction raised to varying 
temperatures, and the thermo-electric force measured in each case. 
The results confirm those previously obtained from a study of the 
fusibility and a metallographic examination of antimony—selenium 
mixtures, that there is only one compound, namely, Sb,Se, (com- 
pare A., 1911, ii, 575, 899). The existence of this compound is 
shown by the sudden variation of the thermo-electric force, which 
in the case of the compound is ten times as great at all tempera- 
tures as those of mixtures differing even only slightly in selenium 
content from the compound. Further, antimony selenide, like 
other metallic selenides, has a very high thermo-electric force in 
the solid state. With antimony itself, or with the mixtures, the 
results show that there is no sudden change in the thermoelectric 
force when one element of the couple melts. W. G. 


Improved Hydrogen Electrode. Grorce STantEy WALPOLE 
(Biochem. J., 1914, 8, 131—133).—A modified form of hydrogen 
electrode is described (compare A., 1913, ii, 749). The slow rise 
of the potential difference, due to liberation of alkali from the 
glass, is avoided by the use of borosilicate Jena glass. 

H. M. D. 


Potential of the Copper Electrode and the Activity of 
Bivalent Ions. Guitpert N. Lewis and Witu1aM N. Lacey (J. Amer. 
, Chem. Soc., 1914, 36, 804—810).—Although the determination of the 
#.M.F. of cells involving bivalent or other multivalent ions does 
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not present any greater difficulty than those involving only uni- 
valent ions, the interpretation of measurements of cells of the 
former type is complicated by the lack of means of determining 
the concentration of intermediate ions, such as Cul’ and KSO,’, 
and by the absence of adequate data for calculating the degree of 
dissociation or the activity of the ions in salts of higher types 
than the uni-univalent. For such a calculation, it is necessary to 
determine the free energy of dilution by measurements of 7.M.F. 
- f. p., or of some other property thermodynamically related to 
these. 

The free energy of dilution of copper sulphate has been deter- 
mined by #.M.F. measurements of the cells 

Cu,CuS0O,(0°05M),Hg.SO,,Hg, 

and Cu,CuS0O,(0°005M),Hg,SO,,Hg. The difference between the 
values for these #.M.F.’s gave 0°0298 volt as the #.M.F. corre- 
sponding with the free energy of dilution of copper sulphate 
from 0°05M to 0°005M. Another method, based on measurements 
of f.-p. lowering, gave a value corresponding with 0°0344 volt for 
the free energy of dilution from 0°05¥M to 0°005M, and 0°0422 volt 
for the free energy of dilution from 0°005M to 0°0005¢¥. 

The free energy of dilution of sulphuric acid was obtained 
similarly by determining the #.M.F. of the cells 

H,,H,S0,(0°05M),Hg,S0,,Hg, 

and H,,H,SO,(0°005M),Hg,SO,,Hg, and also from f.-p. data. The 
former method gave 0°0615 volt for the free energy of dilution 
from 0°05M to 0°005M, whilst the latter gave 0°0613 volt for this 
dilution and 0°0731 volt from 0°005M to 0°0005¢M. 

From the results of the #.M.F. measurements, the normal 
electrode potential of copper against cupric ion at 25° was found 
to be —0°3469 volt, the normal hydrogen potential being taken 


as zero. E. G. 


Transference Number, Conductance, and [Ionisation of 
Hydriodic Acid at 25°. E. K. Srracnan and Vez Gin Cav (J. 
Amer. Chem. Soc., 1914, 36, 810—819).—In calculating the degree of 
dissociation of an electrolyte from the conductivity ratio, it is 
usually assumed that the transference numbers for the electrolytes 
are independent of the concentration. In some cases, however, 
this condition is not fulfilled. For example, the transference 
number between the concentrations 0°005NV and 0°1N of the strong 
acids, as obtained by direct measurement, does not accord with 
the value for the conductivity of the hydrogen ion at infinite dilu- 
tion. In such cases, the degree of ionisation can be calculated 
from the values of the individual ion conductivities (Washburn 
and Strachan, A., 1913, ii, 572). As the data required for this 
calculation were not available in the case of hydriodic acid solu- 
tions, the present work was undertaken. 

The transferencé number of hydriodic acid at 25° was deter- 
mined by the Hittorf method, using a silver anode and a silver 
iodide cathode. The value of the transference number of the 
cation was found to be 0°826+0°001 between concentrations of 
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0°2N and 0°06. In these experiments, it was found that an error 
was introduced by the adsorption of hydriodic acid by the silver 
iodide. Determinations of the relative viscosities of hydriodic 
acid of 0°1963N and 0°09839N concentration gave the values 
0°99542 and 0°99660 respectively. The conductivities of hydriodic 
acid solutions were measured, and the degree of dissociation was 
calculated for the concentration range 0°2WV to 0°002N. The results 
are tabulated. E. G. 


Influence of Impurities in Electrolytes on the Electrolytic 
Valve Action of Aluminium. Ginruer Scuuuze (Zeitsch. Hlektro- 
chem., 1914, 20, 307—310).—The use of aluminium as a current 
rectifier in technical operations is limited by the fact that it only 
shows a valve action in comparatively few electrolytes, and that in 
these the valve action ceases when certain salts, with which it shows 
no valve action, are present as impurities. The author has made 
experiments to show to what extent these impurities may be present 
before they are able seriously to interfere with the valve action of 
the metal. For this purpose, he has determined the “formation ” 
curves in- 0°22N-solutions of borax to which various salts have 
been added. The formation curves were determined by passing 
a steady current of 25 milliamperes through a solution by means 
of an aluminium anode and a platinum cathode, and plotting the 
terminal potential against the time the current had been flowing. 
It is shown that when the borax solution contains sodium chloride 
in a concentration of 2°5x10-4W the valve action is affected, 
and with a concentration of 1x10-% it is entirely destroyed, so 
that for electrolytes which give a chloride precipitate with silver 
nitrate the aluminium current rectifier cannot be used. In the case 
of sodium nitrate, a 4x 10-%N-solution destroys the action. With 
sodium hydroxide, it is shown that the electrode formation is not 
affected until the alkali concentration exceeds that of the borax, 
but when this concentration of alkali is present the formation is 
delayed. The reason for the peculiarity in the case of sodium 
hydroxide is seen from the equation 

Na,B,O, + 2NaOH = 2Na,B,0, + H,O. 

In the case of sodium chloride and nitrate, the aluminium elec- 
trode is attacked and powders, whilst in that of sodium 
hydroxide it remains bright. Similar experiments were carried 
out with potassium permanganate as impurity. The general result 
of the work is that sodium chloride is the most serious impurity, 
and must not be present to a greater extent than 0°5%. Sodium 
nitrate and potassium permanganate may be present up to 1%, and 
sodium hydroxide is the least objectionable impurity, but when 
present in too large quantities the aluminium electrode is slowly 
dissolved. J. F. S. 


Electrostenolysis. Harry N. Hoimes (J. Amer. Chem. Soc., 
1914, 36, 784—789. Compare Braun, A., 1891, 393; Coehn, A., 
1898, ii, 365).—Braun and Coehn’s work on electrostenolysis was 
done by means of thick glass tubes, closed at one end, which were 
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heated and plunged into cold water, so that numerous cracks were 
produced, which served as the capillary spaces. As the effective 
capillary Lp in such tubes are very limited, the present work 
was carried out with U-tubes, packed with finely powdered, in- 
soluble substances, such as glass, sulphur, and silica, and filled with 
aqueous solutions of the salts to be tested. , 
In addition to the results obtained by Braun, electrostenolytic 
deposits were obtained with solutions of cuprous bromide, cuprous 
iodide, cupric sulphate, Fehling’s solution, sodium plumbite, 
sodium stannite, ammonium molybdate, manganese chloride, and 
nickelous bromide. These were produced by means of a direct 
current at 110 volts, but a deposit was also secured in a cobaltous 
bromide solution, using an alternating current. A discharge of 
bromide ions was observed round an initial deposit of cobalt 
peroxide formed by electrostenolysis. E. G. 


Electrical Ignition of Gaseous Mixtures. W. M. THornton 
(Proc. Roy. Soc., 1914, A, 90, 272—297).—The ignition of mixtures of 
air and the yases or vapours methane, ethane, propane, butane, 
pentane, methyl alcohol, ethyl alcohol, benzene, carbon disulphide, 
hydrogen and carbon monoxide, z means of direct and alternating 
sparks, has been investigated. The method of investigation con- 
sisted in placing a quantity of the gaseous mixture in a strong 
glass tube, bringing two metal poles into contact, and then pro- 
ducing a spark by rapidly separating them. The metal poles used 
were of iron, and were 0°254 cm. in diameter. Using direct current, 
it is shown with the paraffin hydrocarbons that the limits of 
explosibility lie at 5°60% and 14°80% of combustible gas for 
methane, 3°10% and 10°70% for ethane, 2°17% and 7°35% for 
propane, 1°65% and 5°70% for butane, and 1°35% and 4°50% for 
pentane. Curves are given showing the minimum current required 
to produce an explosion in each case for a series of air—hydrocarbon 
mixtures between the above-mentioned limits. It is shown that in 
each case the curve consists of three distinct portions, consisting 
of a straight, inclined base line which, if produced, passes through 
the zero point, a steep branch rising from the lower limit of ex- 
plosibility, and a less steep branch from the higher end of the 
base line to the upper limit of explosibility. The fact that the 
base line passes through the zero point shows that the igniting 
current is proportional to the absolute number of molecules of 
combustible gas present, and not merely to the percentage. These 
curves also show that the same igniting current is required to bring 
about explosion in the most inflammable mixture in each case, 
despite the great differences in the calorific values of the com- 
bustible gases. It is shown that the ratio Z/p, where J is the 
ignition current and p the percentage of combustible gas, is nearly 
proportional to the number of hydrogen atoms in the molecule of 
the combustible gas. It is therefore suggested that if the ignition 
is preceded by an ionisation of the gas, in these cases an ionisation 
of the hydrogen atoms is the first step in the disintegration, and 
the first compounds formed are those of hydrogen and oxygen. 
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This is in agreement with Dixon’s conclusion (T., 1911, 99, 
589—599) that it is during the “preflame” period of ignition 
which precedes the true explosion that water vapour influences 
the propagation. The outstanding result in the foregoing experi- 
ment is that each gas of the paraffin series has the same minimum 
igniting current, and that this occurs with mixtures which are 
near those for perfect combustion, and although it is clear that 
combustion is an important factor even in the initial stages, still, 
there is evidence that the influence of the discharge from the spark 
acts directly on the atoms in the molecule rather than on the 
molecules as a whole. The most inflammable mixtures in the 
paraffin series are at 8°0% for methane, 5°1% for ethane, 3°9% for 
propane, 3°1% for butane, and 2°5% for pentane. In the case of 
the alcohols, the limits of explosibility are 5% and 21% for methyl 
alcohol and 3% and 84% for ethyl alcohol, and the most in- 
flammable mixtures are at 9°7% and 5°6% respectively. The slope 
of the base curve in these cages is slightly decreased by the addition 
of oxygen, and the alcohol with the greater molecular weight 
requires more current for ignition. he benzene curve differs 
from those of the foregoing substances, inasmuch as it lies nearly 
symmetrically between the limits of explosibility, which are at 
1°24% and 6°37%. The most explosive mixture is at 4°8%; this is 
significant, since the mixture for combustion to carbon dioxide is 
2°73%, whilst that for combustion to carbon monoxide is at 4°47%. 
The evidence, therefore, points to the formation of carbon mon- 
oxide as the first product of combustion, and that the formation 
of carbon dioxide is a much slower process than in the lighter 
gases. With carbon disulphide, the limits of explosibility are 2% 
and 45—50%, and the most explosive mixture is 6°5%; the curve 
in this case shows the same characteristics as the paraffin hydro- 
carbons. The minimum ignition current is very small, being only 
0°32 ampere. In the case of hydrogen, the current is found to be 
the same in all strengths of mixture, except towards the limits of 
inflammability. The ignition is therefore an isolated molecular 
process, independent of concentration, requiring only a certain 
intensity of molecular movement. The influence of the circuit 
voltage on the form of the curves is also investigated. Using an 
alternating current, the following general results are obtained: 
the igniting current for the paraffins increases as the series is 
ascended, the product of the minimum current for each gas, and 
the percentage at which it occurs, being constant. The product 
of the number of atoms in a molecule of combustible gas, and the 
percentage at which the minimum current is required, is constant, 
so that the number of atoms in unit volume in all of the most 
inflammable mixtures is the same. The igniting current is nearly 
proportional to the number of atoms in the group, of one molecule 
of combustible gas and the oxygen required for combustion, form- 
ing an explosive unit. The paraffin gases, except methane, are 
most easily ignited at a percentage giving combustion midway 
between carbon monoxide and carbon dioxide, and both limits of 
explosibility are symmetrical from this point. Benzene is most 
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easily ignited when burning to carbon monoxide, and alcohol when 
burning to carbon dioxide. Carbon disulphide and hydrogen have 
the same type of ignition as in the case of continuous current, 
External ionisation, which does not itself cause ignition, has ne 
measurable influence on the least igniting current. From the 
great differences in magnitude and type between continuous and 
alternating current ignition, it is suggested that some kind of 
ionisation precedes combustion, for the evidence is strong that a 
relation between electrification and chemical change, not unlike 
that of ordinary ionisation, occurs at ignition, caused, possibly, by 
the violent collisions which must occur in the gas in contact with 
the high-temperature sparks. That a gas has a particular tempera- 
ture of inflammation may mean that ionisation by collision com- 
mences at this temperature. On this view, when the molecular 
energy set free by combustion of a molecule exceeds that required 
for initial ionisation of an adjoining molecule, there is true 
explosion, and since it is probable that all three modes of mole- 
cular motion, translation, rotation, and vibration, have part in 
the process of ionisation by collision, the influence of temperature, 
which depends only on the translational energy, may be in certain 
cases of secondary importance. J. F. 8. 


An Electrical Tungeten-Tube Vacuum-Furnace. Fr. Ficnter 
and G. OsterRHELD (Chem. Zentr., 1914, i, 934; from Verh. Naturfor. 
Ges. Basel, 1914, 24, 124—135).—The authors have constructed 
a resistance furnace on the principle of Wartenberg’s furnace 
(Zeitsch. Elektrochem., 1909, 15, 866), which contains a much 
larger tungsten tube, and allows of its being used for preparative 
work at temperatures above 2000°. The tungsten tube, which is 
made by welding tungsten powder, is surrounded by a magnesia 
tube to prevent loss of heat by radiation; the containing vessels, 
electrodes, and vacuum vessel are made of copper. The original 
contains detailed drawings of the furnace. J. F. S. 


Connexion between the Changes of the Magnetic Suscepti- 
bility and the Electrical Resistance in Jron, Steel, and Nickel 
at High Temperatures. Kdéraré Honpa and Yosninart Ocura 
(Sei. Heports Téroku Imp. Univ., 1914, 3, 113—125).—The curves 
showing the variation of the magnetic susceptibility and the 
electrical resistivity with the temperature show that the change 
extends in both cases over a considerable interval of temperature, 
and that there is a close parallelism between the two phenomena. 
Data are recorded for pure iron and nickel, and also for a number 


of samples of steel containing varying quantities of carbon. 
H. M. D. 


Magnetic Investigation of the Changes of Structure of 
Manganese Compounds at Higher Temperatures. Korard 
Honpa and Takt Soné (Sei. Reports Téhoku Imp. Univ., 1914, 3, 
139—152).—The authors have investigated the influence of 
temperature on the magnetic susceptibility of the four oxides 
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MnO,, Mn,0,, Mn,O,, and MnO, and also of manganous sulphate. 
The curves obtained by plotting the susceptibility against the 
temperature show irregularities which are attributed to the 


following changes: 


MnO, = Mn,0, <= Mn,O, <2 MnO; Mn,0, < Mn,0, <~ 
535° 933° 1160° 933° 1080 


MnO; (MnO), — M10 < Mn,0,; MnSO, << Mn,0,. 


None of the five compounds gives results which are in agreement 
with the relation x(7+A)=constant, although this equation 
affords an approximate representation of the influence of tempera- 
ture on the magnetic susceptibility. H. M. D. 


Magnetic Rays in Different Gases and Gas Mixtures. II 
Avueusto Rieui (Physikal. Zeitsch., 1914, 15, 558—563).—The 
apparatus described in a previous paper (ibid., 528) has been 
employed for the further investigation of the phenomena associated 
with magnetic rays and the vertical anode by experiments in 
hydrogen, oxygen, carbon monoxide, carbon dioxide, nitrogen, 
ethyl ether, and chloroform vapour, and also in mixtures of these 
gases and vapours. The pressures under which the phenomena 
can be examined vary considerably according to the nature of the 
gas. For hydrogen, the experimental range of pressures is very 
much greater than for carbon dioxide. The phenomena can only 
be observed with difficulty in the vapours investigated, and the 
admixture of a small quantity of ethyl ether or chloroform vapour 
with one or other of the gases reduces the sensitiveness of the gas 
to a marked extent. 

The phenomena are supposed to be due to the combination of 


positive ions with electrons, whereby neutral doublets are formed. 
H. M. D. 


Coefficients of Expansion and Thermal Phenomena. Tuapke 
Peczatski (Ann. Physique, 1914, [ix], 1, 457—477).—A theoretical 
paper, in which the pressure, volume, temperature relations of 
gases and liquids are mathematically examined in reference to the 
coefficients a=1/v.dv/dt and B=1/p.dp/dt. The equations 
obtained are applied to the compressibility data for hydrogen, 
water, ethyl alcohol, and ethyl ether. H. M. D. 


Special Experimental Methods for the Production of High 
Temperatures in a Vacuum and the Behaviour of some Metals, 
Oxides, and Carbides. Erich Tiepe and Ericn BuirNsriver 
(Zeitsch. anorg. Chem., 1914, 8'7, 129—168).—Tantalum is found 
to be too highly reactive for use as a furnace material for high 
temperatures. Tungsten wire also, when wound on crucibles of 
porcelain, pure magnesia, spinel mass, or zirconia, reacts after a 
short time, so that the wire is destroyed after, for example, eight 
hours at 1200°. 

The furnace of Fischer and Tiede (A., 1911, ii, 694) has been 
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improved by devices for maintaining a more perfect vacuum. The 
glass vacuum vessel and ground joints are immersed in water. It 
has been found necessary to use Acheson graphite heating tubes, 
on account of the reactivity of tungsten towards every substance 
yet examined. Magnesia boats are used. 

Tiede’s cathode-ray furnace (A., 1913, ii, 655) has also been 
improved. Temperatures are determined by means of a Holborn- 
Kurlbaum optical pyrometer. The temperatures given below are 
comparative only. 

Copper volatilises readily in a vacuum at 1360°, and boils 
vigorously at 2000°. Silver volatilises from 850° onwards, and 
yields a micro-crystalline sublimate, the crystals being spherulitic 
aggregates. Gold volatilises rapidly at 1420°, yielding a brown 
sublimate, without indication of crystalline structure, and a gold 
mirror on glass surfaces. Calcium volatilises from a carbon boat 
at a red heat. The sublimate oxidises rapidly in air, but may be 
transferred to light petroleum after filling the vessel with dry 
carbon dioxide. It is then found to consist of spherulitic 
aggregates, 

Purified boron melts in the cathode-ray furnace at 2200°, whilst 
silicon, which cannot be examined in ordinary furnaces, on account 
of its reactivity, melts at 1328°, impurities being removed by dis- 
tillation. Volatilisation of tin in the carbon furnace is perceptible 
at 880°, and is very rapid at 1300°. Tantalum sublimes at or 
above 2200°, and then becomes highly crystalline and _ brittle. 
Chromium reacts with carbon, and the carbide then distils. In 
the cathode-ray furnace, chromium melts at 1410°. Tungsten 
yields a sublimate of rhombic or rhombohedral crystals at 2450°. 
Manganese volatiliges rapidly below its melting point, and may be 
purified by distillation. Zinc, antimony, and tungsten form 
crystalline sublimates on a hot surface, but condense in the form 
of mirrors on a cold surface. 

Glucinum oxide melts at 2400°+100°, and does not volatilise 
much below the melting point, whilst magnesia dissociates readily 
at 1900°, and yields a deposit of magnesium, and lime volatilises 
from 1650° upwards. Baryta and strontia are more volatile than 
lime. Alumina volatilises at 1750°, and melts at 1890°. 
Zirconium dioxide melts at 2430°, tantalum pentoxide at 1469°, 
and observations are also recorded of the oxides of boron, 
lanthanum, cerium, thorium, vanadium, tin, silicon, titanium, 
chromium, and manganese. Magnesia is not reduced by carbon, 
but glucina, lime, strontia, alumina, boron trioxide, manganous 
oxide, and uranic oxide form carbides. Uranium carbide melts at 
2260°. C. H. D. 


Gaseous Equilibria and Specific Heat by the Explosion 
Method. Witnerm Srecen (Zeitsch. physikal. Chem., 1914, 87, 
641—668).—The present work is a continuation of that of Piers 
(A., 1909, ii, 542, 789, 1031), Bjerrum (A., 1912, ii, 540; 1913, ii, 
21), and Budde (Diss., Berlin) on the determination of equilibria 
in gaseous mixtures. The author has investigated the loss of heat 
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due to radiation between the time of the commencement of the 
explosion and that at which the maximum temperature is reached. 
The method employed is identical with that of the previous in- 
vestigators. It is shown that the loss of heat cannot be calculated 
quantitatively, but that with large initial pressures of gas (2 atms.) 
it can be neglected. The specific heat and the degree of dissocia- 
tion of water vapour between the temperatures 2200° abs. and 
2900° abs. are redetermined, and the expression 
Ci?) =5°750 +.0°783 x 10-87 + 0°626 x 10-87? + 

4°56 x 10-178 — 2°18 x 10-1775 
deduced to represent the change of specific heat with temperature. 
All previous explosion experiments have been made with an excess 
of hydrogen; the author has shown that such experiments can be 
carried out with excess of oxygen, and temperatures obtained above 
2900° abs. The data obtained in these experiments could not be 
used for calculations, probably because it is complicated by the 
presence of an unknown endothermic compound, H,0,, which is 
formed under the conditions of the experiments. The degree of 
dissociation of hydrogen and oxygen is discussed, and it is shown 
that, as a lower limit, the heat of dissociation of hydrogen is 
probably 150,000 cals., and of oxygen, 160,000 cals. The author 
has shown that the explosion method can be applied without 
increased experimental difficulty to initial pressures of more than 


one atmosphere. J. F. 8. 


The Quantum Effect for Monatomic Gases and Liquids. A. 
Eucken (Sitzungsber. K. Akad. Wiss. Berlin, 1914, 682—693).—The 
formule deduced for the heat capacity by application of the theory 
of quanta vary very considerably, according to whether it is 
assumed that the energy of the substance at absolute zero is nil 
or is to be represented by a positive quantity. In order to obtain 
evidence in favour of one or other of these hypotheses, measure- 
ments have been made of the specific heats of hydrogen and 
helium at low temperatures and under different pressures. The 
observations are distinctly favourable to the theory that the mole- 
cules are without energy at absolute zero. This is clearly seen 
from a diagram, in which the molecular heat C, is plotted as a 
function of the temperature. The two theoretical curves are 
widely divergent, but the experimental data are represented by 


points which lie in close proximity to one of the two curves. 
H. M. D. 


Determination of the Ratio of the Specific Heats of Chlorine 
and a Calculation of the Specific Heats by means of Berthelot’s 
Equation of Condition. James Rippick Partineton (Physikal. 
Zeitsch., 1914, 15, 601—605).—The specific heat ratio was measured 
by a modification of Kundt’s method. Finely divided silica was 
used to indicate the position of the nodal planes, the definition of 
which increased in sharpness when the experimental tube was 
thoroughly dried by heating to a high temperature in a current of 
dry air. Taking into account the deviation of chlorine from the 


ii. 530 ABSTRACTS OF CHEMICAL PAPERS. 


requirements of the ideal gas equation, the ratio of the specific 
heats at 16° and one atmosphere is found to be 1°329+0°001. The 
molecular heat at constant pressure is 8°49, and at constant volume 
6°39 cal. These results are compared with the values previously 
recorded for the specific heat of chlorine. H 


Measurement of the Specific Heat of Helium at the 
Ordinary and at Higher Temperatures. Avucust Eaorrt (Ann. 
Physik, 1914, [iv], 44, 6143—656).—The weasurements were made 
according to Regnault’s method, data being obtained for the mean 
specific heat between the ordinary temperature and —15°, +50, 
100°, and 150°. The results show that the specific heat is practic- 
ally constant over this range of temperature, the mean value for 
ey being 1°2662+0°0011. This number gives 3°01 for the molecular 
heat at constant volume, which is in excellent agreement with the 
theoretical value for a monatomic gas. H. M. D. 


The Thermal Capacity of Metals and [Inter-|metallic Com- 
pounds between 18° and 600°. PautScniset (Zeitsch. anorg. Chem., 
1914, 87, 81—119).—The specific heats of fifteen metals and 
eighteen intermetallic compounds have been determined at 
temperatures up to 600°. The specimens are suspended by a 
platinum wire in a vertical electric furnace, and are allowed to 
fall into the calorimeter, a device being provided for avoiding loss 
of heat during the transference. The mean specific heats are thus 
determined for the intervals from 18° to 100°, 200°, 300°, 400°, 
500°, and 600°. The values obtained by former observers are also 
tabulated. The agreement is, in general, good; the causes of 
certain divergences are discussed. The differences increase with 
increasing temperature. Nickel, zinc, and tin exhibit discontinui- 
ties corresponding with the known allotropic changes. The true 
specific heats at intervals of 100° have been calculated from the 
mean specific heats. The metals employed are the same as those 
examined by Schimpff (A., 1910, ii, 181), gold and silicon being 
omitted. 

The following intermetallic compounds obey the law of Neumann 
and Kopp within 2%: Cu,Mg, Cu,Al, CuAl, CuAl,, AgMg, Ag,Al, 
MgZn,, Co.Sn. The specific heat of the compounds Ni,Sn and 
Ni,Mg is too low, and of Cu,Sb and Cu,Sb too high. As in 
Schimpff’s results, the specific heat of magnesium compounds is 
usually lower, and that of antimony compounds higher, than the 
calculated values. An exception is Cu,Mg, which at 500° has too 
high a specific heat. The divergences are, for about half the 
compounds examined, independent of the temperature. 

The true atomic heats of both metals and compounds have also 
been calculated. The curves showing their variation with tempera- 
ture fall very close together, the curvature being very great 
between —100° and 0°, whilst above 100° they are nearly straight, 
with a few exceptions. 

For a number of metals, for which the coefficients of expansion 
and compressibility are sufficiently well known, the atomic heats 
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at constant volume have been calculated, certain probable assump- 
tions being made. Aluminium, magnesium, copper, silver, zinc, 
and antimony give values approaching 5°97, whilst iron, nickel, 
cobalt, bismuth, tin, and chromium give values considerably 
exceeding this limit. The requisite data are not available for 
intermetallic compounds. C. H. D. 


Specific Heat of Metallic Alloys Composed of Solid 
Solutions. Luier Rowia (Atti R. Accad. Lincet, 1914, [v], 23, i, 
616—621).—F rom theoretical considerations, it is deduced that the 
atomic frequency of a metal in an alloy consisting of a solid solu- 
tion depends on the concentration of the solution. Correspond- 
ing with the melting-point curve there is a curve of atomic 
frequency for each component. The author has investigated the 
specific heats of solid solutions consisting of the following alloys: 
silver-gold, gold-copper, copper-nickel, nickel-manganese, man- 
ganese-copper. The specific heats, calculated by means of formule 
based on the principles mentioned above, show agreement between 
theory and experiment, and, although the agreement is not perfect, 
it indicates the existence of curves of atomic frequency. 

V. 8. 


Atomic Heat and Molecular Homology. P. Lupwik (Zeitésch, 
Elektrochem., 1914, 20, 325—328).—The molecular condition of two 
substances at absolute temperatures which bear the same relation- 
ships to their respective absolute melting points is termed homo- 
logous. The molecular homologous condition is considered chiefly 
in connexion with the atomic heat, and it is shown that the heat 
required to raise the temperature homologously of unit mass of a 
substance is very nearly proportional to the quotient of the specific 
heat and the coefficient of thermal expansion. From this, simple 
expressions are deduced giving relationships between the melting 
point, heat of fusion, modulus of elasticity, and atomic concentra- 
tion. These have the form c/a=50p; c/a=EF,/y, c/a=1/10RT, 
when u=1/3 or c/a=0°3uRT, when p differs from 1/3, in which 
ce is the specific heat, a the coefficient of expansion, p the latent 
heat of fusion, #, the volume modulus, y the specific gravity, 7’ 
the absolute melting point, and » the Poisson number. Molecular 
homology is shown to be closely connected with the influence of 
temperature on the viscosity, the velocity of change of form, and 
on the processes of recrystallisation of metals which have been 
distorted cold. J. F. S. 


Determination of the Heat of Fusion of Li,SiO, and Li,SiO,,. 
Rospert Scnwarz and Hermann Sturm (Ber.. 1914, "47, 1730—1736). 
—Using the method described by Plato (A., 1906, ii, 521), and 
taking sodium chloride as the comparison substance, the authors 
find the latent heat of fusion of lithium metasilicate to be 80°2 Cal., 
and that of the orthosilicate 62 Cal. The latent heat of fusion of 
sodium chloride is taken as 123°5 Cal. 

The latent heat could not be determined directly by calorimetric 
methods. s & 
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Relation between the Constitution and the Thermal 
Properties of Binary Mixtures. Pavuit Pascat (Bull. Soc. chim., 
1914, [iv], 15, 451—464. Compare A., 1913, ii, 292, 304, 1031). 
—The author has extended this study to mixtures of compounds 
of the type R-a—-8-y-5-R’, where R and R’ are aromatic nuclei, 
and a, B, y, § may be -Ci, -CH:, -CH,°, -N:, or -NH*. The com- 

ounds studied are those with non-substituted nuclei, and the melt- 

ing-point curves are given, and the results tabulated for a series of 
mixtures composed of the following pairs of constituents: 
(1) diphenylbutadiene and diphenylbutadi-inene; (2) diphenyl- 
butadiene and benzaldazine; (3) diphenylbutadiene and dibenzyl- 
hydrazine; (4) dibenzylhydrazine and benzaldazine; (5) benz- 
aldazine and diphenyldiacetylene; (6) benzaldazine and 
a-naphthaldazine; (7) benzaldazine and furfuraldazine; (8) 
furfuraldazine and thiophenaldazine; (9) diphenylbutadiene and 
cinnamylideneaniline; (10) diphenyldiacetylene and cinnamyl- 
ideneaniline; (11) benzaldazine and cinnamylideneaniline; (12) 
diphenylhydrazine and _ cinnamylideneaniline; (13) dipheny]l- 
butadiene and -cinnamylidene-8-naphthylamine. The following 
conclusions are drawn. Two symmetrical molecules of the type 
R-a-B—y-5-R’ always give a continuous series of mixed crystals 
unless the aromatic nuclei are not all identical. Asymmetry of 
structure in the central chain produces isodimorphism. Between 
these two extreme cases there are a number of examples of iso- 
morphism in the case of compounds the identity and symmetry 
of nuclear structure of which compensate any slight asymmetry of 
the central chain. From a study of the curves obtained with 
mixtures (2), (4), and (5), the author prefers to represent the 
constitution of benzaldazine by the formula CHPh:N-N:CHPh 
rather than by Curtius’s formula. 

For this work, one new compound has been prepared. 
Thiophenaldazine, 


\Z 
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greenish-yellow crystals, m. p. 156°, is prepared by condensing the 
magnesium derivative of thiophen and orthoformic ester, hydro- 
lysing the acetal formed, and distilling with steam the aldehyde 
formed into a warm solution of hydrazine sulphate and sodium 
acetate W. G. 


Regularities in the Internal Pressure of Liquids. W. Herz 
(Zeitsch. Hlektrochem., 1914, 20, 332—333).—The author has calcu- 
lated the internal pressure of a number of liquids by means of 
the formula B=L x 42700/2v x 1033, in which B is the internal 
pressure in atmospheres, Z the latent heat of vaporisation in 
calories per gram of the material, and v the volume in c.c. per 
gram. Amongst organic liquids, it is shown that for paraffins, 
benzene homologues, aliphatic saturated alcohols, ketones, aliphatic 
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esters, and fatty acids the internal pressure decreases with an 
increasing number of carbon atoms. Acetic and formic acids are 
exceptional, and this is attributed to the fact that they form 
double molecules in the vapour phase. Isomeric aromatic liquids 
have almost the same value, whilst of aliphatic isomerides the 
normal compound has the higher value. The substitution of 
hydrogen by chlorine decreases the internal pressure. Analogous 
compounds of the different halogens have approximately the same 
value, thus: fluorobenzene, 1540; chlorobenzene, 1500; bromo- 
benzene, 1510; iodobenzene, 1500. Amongst inorganic liquids, 
relationships are found which are in keeping with the periodic 
system, thus: chlorine, 2000; bromine, 2780; iodine, 3190; and 
hydrogen chloride, 2420; hydrogen bromide, 2180; hydrogen 
iodide, 1950. J. F. 8. 


[Chemical Constant of Hydrogen.| von Kouner and P. 
Winternitz (Physikal. Zeitsch., 1914, 15, 645).—A correction of 
numerical errors in a previous paper (this vol., ii, 429). The 
several values obtained for the chemical constant of hydrogen by 
various authors are tabulated. H. M 


Apparatus for the Measurement of Vapour Pressures by 
the Dynamic Method and Determinations of the Vapour 
Pressure of Water at 24:97° I. H. Dersy, F. Dantes, and 
F. C. Gurscue (J. Amer. Chem. Soc., 1914, 36, 793—804).—An appara- 
tus is described for determining vapour pressures by a modification 
of the air-bubbling method. The saturator consists of two 7°6 cm. 
bulbs filled with glass pearls of about 4 mm. diameter. These 
bulbs are connected with each other, and are held in position by 
a wooden frame, the whole being caused to rotate by means of a 
small electric motor. A constant temperature is maintained by 
placing the apparatus in a large electrically heated and regulated 
water thermostat. An accurate and convenient form of aspirator 
is employed. 

Experiments have shown that by means of this apparatus air 
can be completely saturated with water-vapour at the rate of at 
least 50 litres an hour. The value 23°70 mm. was obtained for 
the vapour pressure of water at 24°97°, and 23°75 mm. at 25°00°. 
The vapour pressure of alcohol was found to be 58°47 mm. at 25°. 

E. G. 


Vapour-pressure Lines of the System Phosphorus. I. A. 
Smits, 8. C. Bokuorst, and J. W. Terwen (Proc. K. Akad. Wetensch. 
Amsterdam, 1914, 16, 1174—1186. Compare A., 1913, ii, 852).—By 
means of an all-glass manometer of the type described by Jackson 
(T., 1911, 99, 1066), the authors have measured the vapour pressure 
of liquid red phosphorus at temperatures between 504° (23°2 atmo- 
spheres) and 634° (58°6 atmospheres). The triple point at which 
solid and liquid red phosphorus co-exist in equilibrium with vapour 
lies at 589°5°, and at a pressure of 43:1 atmospheres. It has thus 
been possible to determine the vapour pressure of supercooled 
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liquid red phosphorus down to 85° below the triple point. The 
experimental data indicate that Tlogp is a linear function of 7, 
from which it is inferred that the heat of vaporisation is practically 
independent of the temperature over the range covered by the 
experiments. The value obtained for the heat of vaporisation 
from Clausius’ formula is 9°96 cal. 

The vapour pressure of liquid white phosphorus has also been 
measured at temperatures ranging from 169° (0°039 atm.) to 
366°4° (9°56 atm.). At temperatures above 280°, the glass mano- 
meter method was found to be unsatisfactory, on account of the 
conversion of the white phosphorus into red phosphorus; much 
better results were obtained at the higher temperatures by the 
use of a modified form of isoteniscope (Smith and Menzies, A., 
1910, ii, 1036). The experimental data do not give a straight line 
when 7 log p is plotted against 7. This indicates that the heat of 
vaporisation is a function of the temperature. H. M. D. 


Measurement of Small Pressures by means of a Swinging 
Quartz Filament. Determination of the Vapour Pressure of 
Mercury and Iodine. F. Haper and F. Kerscnsaum (Zetisch. 
Elektrochem , 1914, 20, 296—305).—A quartz thread is attached by 
one end to the top of a vessel in which the measurements are to 
be made, and the other end left free. The method of determina- 
tion of the pressure consists in starting the thread swinging by 
means of a gentle tap, and measuring the time required for the 
amplitude of its swing to fall to one-half the original value. The 
amplitude of the swinging thread is observed through a telemicro- 
scope with a graduated scale in the eye-piece. The pressure is 
then calculated by means of the formula }={3(pM#)+a}t, in 
which p is the pressure of one of the gases present, M its molecular 
weight, ¢ the time required for the amplitude to fall to half value, 
and a and } constants which are dependent on the thickness and 
elasticity of the filament and on the temperature. The valucs of 
a and 6 were determined experimentally in air, oxygen, and 
hydrogen at known small pressures for threads 9 cm. and 7 cm. 
long, and 0°037 cm., 0°020 cm., and 0°013 cm. diameter. The vapour 
pressure of mercury at room temperature was found to be 
0°00126 mm. of mercury, and that of iodine to be 0°009 mm. 
at —9°7°, 0°0025 mm. at —20°7°, 0°00088 mm. at —28°9°, 
000056 mm. at -—32°3°, 0°000084 mm. at -—46°3°, and 
0°000057 mm. at —48°3°. The theory of the method is worked 
out, and the necessary working directions are given in the paper. 

J. F. 8. 


Evaporation of Slightly Superheated Liquids and Solids. 
R. Marcentn (Compt. rend., 1914, 158, 1419—1421. Compare shid , 
1912, 154, 587).—A study of the rate of evaporation of liquids 
or solids, slightly superheated, or, better, kept in the presence of 
their vapour, and at a pressure differing from the equilibrium 
pressure by 5—6 mm. at the most. The substance to be studied 
is distilled, first, into a very thin glass tube, 0°1—0°3 mm, in 
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diameter, connected to a large condensing chamber containing some 
of the liquid under examination, in which has been dissolved a 
sufficient amount of a second substance to lower its vapour pressure 
by 5—6 mm. at the most. The whole apparatus is then main- 
tained at a constant temperature, and the rate of evaporation in 
the glass tube measured by observing the fall in level of the liquid. 
Measurements were made for nitrobenzene, naphthalene, and 
iodine at temperatures ranging from 40° to 70°, the vapour 
pressures in these cases being so low that it was sufficient to main- 
tain a vacuum in the condensing chamber. W. G. 


Exchange of Matter between a Liquid or a Solid and its 
Saturated Vapour. R. Marcetin (Compt. rend., 1914, 158, 
1674—1676).—A mathematical discussion of the subject. Taking 
the velocities of evaporation in a vacuum previously obtained for 
nitrobenzene, naphthalene, and iodine (compare preceding 
abstract), the author has calculated for these cases, at different 
temperatures, the number of gaseous molecules touching the 
liquid or solid before one is held. The results show that the fixa- 
tion of matter by the condensed phase from its vapour is less 
important the lower is the temperature, and that it is possible 
that, in the cold, all the molecules of vapour rebound from the 
condensed phase, and that, on the contrary, at higher temperatures 
they are almost all fixed. Further, that, under comparable condi- 
tions, the exchanges of matter between condensed phase and 
vapour are more intense in the case of a liquid than in the case 
of a solid. W. G. 


Determination of the Critical Temperature of the Haloids 
of Aluminium and Antimony. L. Rotinyanz and W. Sucwopsk1 
(Zeitsch. physikal. Chem., 1914, 8'7, 635—637. Compare this vol., 
ii, 428).—Using the same method as previously adopted (loc. cit.), 
the authors have determined the critical temperature of the 
halogen derivatives of antimony and aluminium, and have obtained 
the following values: AICl;, 629°5°; AlBrs, 772°; AlI,, 955°; 
SbCl,, 797°; SbBrs, 904°5°; and SbI;, 1101°. Except in the case 
of antimony tri-iodide, these values have a possible error of +0°5°; 
in the case of antimony iodide, owing to the difficulty of observ- 
ing the meniscus on account of the non-transparent nature of the 
vapour, a possible error of +3° is attached to the value given. 
The values of 7/7, are calculated in all cases; the values 0°724, 
0°690, 0°652, 0°622, 0°613, and 0°614 are obtained for the salts 
taken in the order given above. J. F. 8. 


Thermodynamical Theory of Ternary Mixtures. S. A. 
Sworrer (Phil. Mag., 1914, [vi], 27, 942—963. Compare A., 1912, 
ii, 24, 437; 1913, ii, 115)—The thermodynamical theory of certain 
two-phase ternary systems is considered. The thermodynamic rela- 
tions indicate that the further addition of one component raises 
the chemical potential of that component, and may either raise or 
lower the potential of a second component. If the further addi- 
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tion of a component A raises (lowers) the potential of B, then 
the further addition of B raises (lowers) the chemical potential 
of A. If these two components mutually increase each other’s 
potentials, ¢ other two components must cause a mutual lower- 
ing. These three statements hold good if partial pressure is sub- 
stituted for chemical potential. 

In addition to the equilibrium between liquid and vapour 
phases, the theory is applied to the solubility influence, to the 
partition equilibrium in a two-phase liquid system, to the osmotic 
equilibrium for the case where the membrane is permeable to one 


compound only, and to the freezing of ternary mixtures. 
H. M. D. 


Thermochemistry and the Periodic Law. Heats of Combina- 
tion are Linear Functions of the Atomic Weights of Related 
Elements. W.G. Mixter (Amer. J. Sci., 1914, [iv], 37, 519—534). 
—For elements which belong to certain of the horizontal series of 
the periodic table, the quantities of heat which are developed in 
the combination of 16 grams of oxygen or 71 grams of chlorine 
are approximately linear functions of the atomic weights. 

For elements which belong to the sub-groups, the heat changes 
vary more regularly than they do in a horizontal series. The 
thermal data for the three members of the sub-groups which con- 
tain elements of the third, fifth, and seventh, or the fourth, sixth, 
and eighth series, indicate that the heat of formation of the oxide 
is either a linear function of the atomic weight or that the heat 
change for the middle member falls below the linear value by an 


amount which is constant if referred to one atom of oxygen. 
H. M. D. 


Measurement of the Heat of Formation of Lead and Silver 
Haloids and its Application to the Verification of Nernst’s 
Theorem of Heat. H. Braune and F. Korer (Zeitsch. anorg. Chem., 
1914, 87, 175—197. Compare Koref and Braune, A., 1912, ii, 
1041).—The heat of formation now obtained for lead chloride is 
85,700 cal., and for lead bromide 66,350 cal. 

Using crystalline silver iodide, with potassium cyanide solution 
as the solvent, the heat of formation of silver iodide is found to 
be 15,100 cal., and of silver chloride 30,410 cal. 

The heat of formation of lead iodide has been determined by 
the electromotive-force method to be 41,960 cal., in good agreement 
with the calorimetric value 41,850 cal. 

By utilising the values obtained in this and previous investiga- 
tions, it is shown that the differences between the observed heat 
changes and those calculated from Nernst’s theorem fall within 
the limits of experimental error, thus affording a complete con- 
firmation of the theorem. C. H. D. 


Some Hydrates of Carbonylferrocyanides and their Heats 
of Formation. J. A. Mutter (Bull. Soc. chim., 1914, [iv], 15, 
491—494).—Potassium  carbonylferrocyanide separates from 
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aqueous solution with 34H,O, which are lost at 120°. The sodium 
salt, NasFeCO(CN);,7H,O (instead of 6°2H,O previously given), 
loses 5H,O when exposed to dry air at 18°, and is completely 
dehydrated at 130°. The barium salt, Ba,{[FeCO(CN),},,11H,0, 
prepared by neutralising the acid or from the copper salt, loses 
10H,O in a vacuum at 19°, and gives the anhydrous salt at 130°. 
The similarly prepared strontium salt forms a hygroscopic, yellow, 
crystalline powder, which, after being dried in a vacuum at 15°, 
has the formula Sr,{[FeCO(CN),],,.4H,O; it is only completely 
dehydrated at about 200°. 

The heats of solution of the anhydrous salts and of the hydrates 
in water at temperatures in the neighbourhood of 15° have been 
determined, with the following results, expressed in Calories per 
gram-molecule: sodium salt (anhydrous), +4°8 Cal., (+7H,0), 
—7°5 Cal.; potassium salt (anhydrous), —5°2 Cal., (+3°5 H,O), 
—10°9 Cal.; strontium salt (anhydrous), +39°9 Cal., (+4H,O), 
+32°4 Cal.; barium salt (anhydrous), +16°9 Cal., (+11H,0), 
—6°9 Cal. From these data, the following heats of hydration 
are calculated: Na,FeCO(CN),;,7H,O, +12°3 Cal., #=15°9°; 
K,FeCO(CN),,3°5H,O, +5°7 Cal., <=18°0°; Sr,[FeCO(CN),],,.4H,0, 
75 Cal., ¢=13°3°; Ba,Fe[CO(CN),},,11H,O, 23°8 Cal., ¢=17°5°. 
Further, the heats of combination of the anhydrous salts with ice 
at 0° are calculated to be 1°30 Cal., 0°13 Cal., 1°30 Cal., and 
6°34 Cal. respectively for the sodium, potassium, barium, and 
strontium salts. From these values, the heat of combination of 
the anhydrous salts with water at 0° is calculated by the addition 
of 1°43 Cal., where »=the number of molecules of water in the 
hydrate. H. W. 


Heats of Formation of Certain Normal Carbonylferro- 
cyanides from their Elements. J. A. Mutter (Bull. Soc. chim., 
1914, [iv], 15, 494—497).—The heats of formation of certain 
normal carbonylferrocyanides from their elements have been calcu- 
lated from the heat of combustion of hydrated carbonylferrocyanic 
acid (A., 1906, ii, 525), its heat of solution in water and neutralisa- 
tion by the bases, together with the heats of solution of the 
anhydrous carbonylferrocyanides (compare preceding abstract) 
and of formation of the corresponding metallic oxides in solution. 
The following heats of formation at constant volume are given: 
Na,FeCO(CN),;,, 1235 Cal.; K,FeCO(CN),, 140°8 Cal.; 
Sr,|FeCO(CN);]., 254°0 Cal.; Ba,[FeCO(CN),],, 254°0 Cal. 

The heat of hydration of carbonylferrocyanic acid cannot be 
directly determined, since the anhydrous substance has not yet 
been obtained. If, however, it is admitted that the value approxi- 
mates to that of the addition of 1H,O to the molecule of a neutral 
carbonylferrocyanide, the heat of formation of the anhydrous acid 
from its elements is calculated to be —53°7 Cal. at constant volume. 

From the results, it appears that the replacement of the group 
-C:NH in hydroferrocyan/c acid by ‘CO is without marked influ- 
ence on the energy of the hydrogen atoms remaining in the 
molecule. H. W. 
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New Thermo-regulator. M. Tauiani (Ann. Chim. Applicata, 
1914, 1, 405—408).—Two bimetallic zinc-steel vertical strips are 
fixed at their lower ends with the more expansive metals facing 
inwards. The free upper ends are connected by means of a very 
thin copper wire, on the middle point of which rests the valve 
regulating the flow of gas to the lamp of the thermostat. The 
valve is raised by the separation of the strips and lowered by their 
approach. This apparatus gives a very high degree of constancy 
of temperature, even when the pressure of the gas-supply varies 
very considerably. 

By means of a slider operated from without, the effective lengths 
of the strips, and consequently the constant temperature obtained, 
may be varied. z. EE. P. 


Thermo-regulator for Electrically Regulated Constant 
Temperature Chambers. H.H. Bunze, and H. Hassecsrine (J. 
Amer. Chem. Soc., 1914, 36, 949—951).—An adjustable thermo- 
regulator is described which has proved very satisfactory, and can 
be used for any electrically controlled constant-temperature © 
chamber. It consists of a main bulb, the form of which can be 
varied according to requirements, and a capillary stem provided 
with a small auxiliary bulb connected with the upper part of the 
stem by a capillary neck. The main bulb is filled with mercury, 
and a small quantity of mercury is also placed in the auxiliary 
bulb. A platinum wire is sealed into the main bulb and another 
into the stem. When the mercury expands and reaches the latter 
wire, the current passes and actuates a relay. The regulator can 
be adjusted by shaking a little mercury from the auxiliary bulb 
into the stem, or from the stem into the bulb. In order to avoid 
sparking, the regulator must be used with a current not exceed- 
ing 0°01 ampere. The heating current must not be passed through 
the apparatus. E. G. 


The Critical Density for Associating Substances. J. D. 
VAN DER Waats (Proc. K. Akad. Wetensch. Amsterdam, 1914, 16, 
1076—1081).—A theoretical paper in which it is shown that the 
ratio of the critical density to the density calculated from the 
ideal gas equation has in all probability the same value for 
associated as for normal non-associated substances. H. M. D. 


Study of the Limit of Some Reactions by means of the 
Hydrostatic Balance. Jutes Roux (Compt. rend., 1914, 158, 
1506—1508).—The author has used a quartz float, weighted with 
mercury, to study various physical and chemical changes, by 
measuring small changes in density of a liquid. The method has 
been successfully applied to a study of the solubility of sodium 
sulphate in water, and the neutralisation of a monobasic acid, 
hydrochloric acid, and a tribasic acid, phosphoric acid, by a base. 
In the latter case, the three stages corresponding with the forma- 
tion of the three salts are indicated on the curve. W. G. 
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Compressibility of Methyl Chloride. E. Bopareu (Atti 2&. 
Accad. Lincei, 1914, [v], 23, i, 491—493).—From his measurements 
the author finds that the value of the product pu at 16°8° varies 
from 1°0000 at 760 mm. to 0°9335 at 2800 mm. R. V. 8S. 


Theory of Molecular Volumes. III. Gervaise Le Bas (Phd. 
Mag., 1914, | vi], 27, 976—990, Compare this vol., 1i, 173, 340).— 
From a comparison of the molecular volumes of a-, B-, and y-sub- 
stituted straight-chain paraffin hydrocarbons, it is found that if 
the hydrocarbon has more than one hydrogen atom replaced by 
a halogen or other unsaturated substituent, the volume of the 
compound is subject to the additive rule if the substituents are 
attached to a single carbon atom. If, however, the substituents 
are distributed amongst several carbon atoms, the volume is less 
than that required by the additive rule. For one substitution in 
the B-position, the contraction is a little more than 3°0 units; for 
two substitutions in the 8-position the contraction is nearly twice 
as great. Substitution in the y-position involves a greater con- 
traction than the corresponding substitution in the §-position. 
The substituents Cl, Br, I, OH, and probably NH, and CO,H, all 
produce similar effects, but doubly bound oxygen is anomalous in 
its behaviour. 

From a comparison of the volumes of ortho-, meta-, and para- 
disubstituted benzene compounds, it is found that contraction 
always occurs in the ortho-compounds; a slight contraction is also 
found in the meta-compounds, whereas the para-compounds con- 
form to the additive law. The behaviour of ring compounds is 
therefore quite different from that exhibited by the corresponding 
open-chain compounds. 

An explanation of the constitutive effects is offered which is 
based on the theory of residual affinity. H. M. D. 


Turbulence Viscosity. Wattner Sorxau (Physikal. Zeitsch., 
1914, 15, 582—587. Compare A., 1911, ii, 793; 1912, ii, 900; 
1913, ii, 301).—-New experiments have been made with a capillary 
tube provided with gradually expanding conical ends. In this 
way, the author has sought to determine to what extent the 
previous results are dependent on the special form of the experi- 
mental arrangement. 

From observations made on ethyl acetate, chloroform, acetone, 
and ethyl ether at different temperatures, it is found that the 
turbulence viscosity changes in character when the pressure reaches 
a certain magnitude. For the lower range of pressure, the con- 
nexion between the pressure p and the time of flow ¢ of a given 
volume of liquid through the capillary is given by the equation 
p. t . 8/2738—f, where @ is the absolute temperature. For ethyl 
ether k=98°2, acetone 112°4, ethyl acetate 129°1, chloroform 164°3. 
For the connexion between p and ¢ at higher rates of flow, the 
experimental data are in agreement with the equation p?.t=C, 
where for ethyl ether C =37°71, acetone 39°05, ethyl acetate 41-0, 
chloroform 52°65. The constant C is related to the density D of 
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the liquid by the equation C=43°57Di. The equation for friction- 
less flow of the liquid through the capillary may therefore be 
written in the form ¢=43°57,/ D/p. =H. M. D. 


The Viscosity and Density of Some Molten Metals ana 
Alloys. Racyar Arpi (Jniern. Zeitsch. Metallographie, 1914, 5, 
142—168).—Using a long silica viscometer of special design, 
maintained at a constant temperature in an electric fyrnace, the 
viscosity of molten lead, tin, bismuth, cadmium, and mercury has 
been determined at various temperatures. The viscosities at a 
given temperature are of the same order, and the greater the vis- 
cosity the more rapidly does it diminish with falling temperature. 
The temperature-coefficient is less for bismuth than for any of the 
other metals. The viscosity increases with the melting point. 
Lead and cadmium have nearly the same melting point, and lead, 
having the higher atomic weight, has the greater viscosity. 

With alloys of lead and tin, the viscosity is very nearly an 
additive property, but is always slightly less than that calculated 
from the composition by volume. ‘The deviation is greater in the 
alloys of lead and bismuth, and the temperature-coefficient is in 
this case less than that of the pure metals. 

The density of some of the molten metals and alloys has been 
determined in a silica pyknometer. The density of the alloys of 
lead and tin, and of lead and bismuth, is almost exactly that 
calculated from the composition by volume. C. H. D. 


Soaps. The “ Glue-forming”. Capacity of Potassium Laurate, 
Potassium Oleate, and their Mixtures. J. Kurzmann (Koll. 
Chem. Beihefie, 1914, 5, 427—484).—Measurements have been made 
of the viscosity and electrical conductivity of aqueous solutions of 
the potassium salts of lauric, myristic, and oleic acid, and also of 
the potassium soap prepared from palm oil. The recorded data 
show the influence of concentration and temperature on the 
viscosity and conductivity, and also the change which is brought 
about by the addition of potassium hydroxide and potassium 
carbonate to the soap solutions. 

The curves obtained by plotting the viscosity against the con- 
centration show a marked difference in the behaviour of solutions 
of potassium laurate and oleate at the ordinary temperature. This 
difference is mainly determined by the extremely rapid increase 
of viscosity with concentration which is shown by the oleate when 
the concentration reaches 0°4 mol. per litre. Solutions of the 
oleate of 0°4 to 0°5 molar concentration are characterised by a 
high viscosity temperature-coefficient as compared with the value 
found for corresponding solutions of the laurate. The viscosity 
of solutions of potassium myristate is intermediate in value, and, 
in general, the behaviour of the solutions approximates to that of 
corresponding solutions of the laurate. 

The addition of small quantities of potassium laurate to solu- 
tions of the oleate causes an increase in the viscosity at 90° and 
a decrease at 20°. The viscosity of the oleate solutions is also 
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diminished by the addition of small quantities of potassium 
hydroxide, whereas larger quantities increase the viscosity. The 
oleate solutions are more sensitive to the influence of the hydroxide 
than are solutions of the laurate. The curves showing the relation 
between the molar conductivity and the concentration are similar 
to those obtained by McBain for the sodium soaps (A., 1910, ii, 
177). Addition of potassium hydroxide or carbonate lowers the 
conductivity of the soap solutions, and the abnormally high value 
of the temperature-coefficient is thereby reduced very considerably. 
The conductivity of a mixture of laurate and oleate is greater than 
the sum of the conductivities of the components, this increase being 
more marked at the lower temperatures. H. M. D. 


Adsorption in Solutions. VII. Kinetics of Sorption. G. 
von Geroreievics and A. Distt (Zeitsch. physikal. Chem., 1914, 
87, 669—691 ; Monatsh., 1914, 35, 643—675).—TLhe sorption of acids 
by wool from aqueous solutions has been investigated at 20° for 
nitric, hydrochloric, hydrobromic, sulphuric, phosphoric, formic, 
acetic, propionic, butyric, oxalic, succinic, and salicyclic acids. 
The object of the experiments was to determine the relationships 
existing between: (1) the velocity of sorption and concentration 
of the acids; (2) the velocity of sorption and the coefficient of 
diffusion; (3) the velocity of sorption and temperature; and (4) 
the velocity of the reverse process with dilution. It is shown that 
sorption by wool takes place more rapidly in concentrated solu- 
tions than in dilute solutions, and generally the influence of con- 
centration runs parallel with the az value of the acid. The 
influence is greatest with the strong mineral acids, which possess 
the largest « value, and smallest with the monobasic fatty acids, 
which have the smallest x values. These form a transition to 
those gases which are adsorbed by charcoal with a velocity which 
is uninfluenced by pressure, and consequently the process is to be 
regarded as a pure diffusion. The sorption of acids by wool is 
therefore, in the main, a diffusion process, and in those cases where 
the zx value is small, most nearly a diffusion process pure and 
simple. This confirms kinetically the sorption theory of 
Georgievics (A., 1912, ii, 140), which states that sorption is a 
process which consists of adsorption, and solution in the adsorbent, 
and that the relationship between the two processes is expressed 
in the # value of the adsorbed substance. In one and the same 
group of acids the velocity-coefficient of sorption runs parallel with 
the diffusion-coefficient, and, as is to be expected, this relationship 
is most clearly shown in the fatty acid series. The temperature- 
coefficient for the sorption of acetic acid and hydrochloric acid is 
1°5, and consequently in these two cases the process is to be re- 
garded more as a diffusion than as a chemical process. The 
coefficient is somewhat larger than that for a simple diffusion, 
since alongside the adsorption there is also the formation of solid 
solutions. On dilution of a solution which is in equilibrium with 
wool in the case of acetic, oxalic, hydrochloric, and sulphuric acids, 
it is shown that the new equilibrium is set up almost 
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instantaneously. It is shown that the statement generally made 
in the literature, that sorption occurs very rapidly, is incorrect. 
The velocity of sorption is very different in different cases, and 
is strongly influenced by temperature and concentration. Thus, 
in the case of sorption of dyes by fibres, the equilibrium is some- 
times only reached after weeks. J. F. 8. 


Adsorption. Dora Scumipr-Watrer (Kolloid. Zeitsch., 1914, 14, 
242—252).—Experiments have been made on the adsorption of 
iodine and acetic acid by charcoal from solutions of these sub- 
stances in various solvents. 

Contrary to the observations of Davis (T., 1907, 91, 1666), it is 
found that equilibrium is rapidly attained in the case of benzene 
solutions of iodine. With carbon disulphide solutions, on the 
other hand, the fall in concentration continues for weeks, and 
this is attributed to decomposition of the carbon disulphide under 
the catalytic influence of the charcoal, the sulphur thus liberated 
combining with the iodine. The slew adsorption observed by 
Davis with benzene solutions is also supposed to be due to chemical 
change under the catalytic influence of some impurity in the 
carbon or of light. No evidence has been obtained which may be 
interpreted in support of the view that the slow adsorption is due 
to the formation of a solid solution. 

The author’s data for the adsorption of iodine from solutions 
in hexane, carbon disulphide, methyl alcohol, ethyl alcohol, chloro- 
form, and aqueous potassium iodide, and for the adsorption of 
acetic acid from its solutions in water, benzene, and toluene 
(concentration < 5%), are found to be in satisfactory agreement 
with the adsorption formula given by Schmidt (A., 1911, ii, 969). 
The constants A and S in this formula are shown to be independent 
of the nature of the solvent in which the adsorbed substance is 
dissolved. 

In concentrated benzene and toluene solutions, the adsorption 
of acetic acid by charcoal appears to be negative, but this is prob- 
ably due to the simultaneous adsorption of the solvent, the magni- 
tude of which cannot be determined. H. M. D. 


Influence of Certain Non-electrolytes on the Swelling of 
Protein. Martin H. Fiscner and Anne Sykes (Xolloid. Zeitsch., 
1914, 14, 215—-223).—Comparative measurements have been made 
to determine the swelling of gelatin plates in pure water and in 
aqueous solutions of sucrose, levulose, dextrose, methyl alcohol, 
propyl alcohol, propylene glycol, and acetone. The relations are 
exhibited in the form of curves obtained by plotting the increase 
in weight of the gelatin as a function of the time. 

In all cases, the presence of the non-electrolyte reduces the swell- 
ing of the gelatin, and the effect increases with increasing concen- 
tration of the non-electrolyte. For the same molar concentration, 
sucrose has a much greater influence on the swelling than levulose 
and dextrose. These two substances are approximately equal in 
their action, and this activity differs but little from that of the 
four other substances examined. 
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Similar experiments on the swelling of fibrin indicate that non- 
electrolytes exert the same influence as in the case of gelatin. 
Since animal and vegetable tissues appear to be affected in exactly 
the same manner as the simple proteins, it is probable that the 
swelling and contraction phenomena are closely analogous. 


M. D. 


Action of Solutions of Glauber’s Salt on Wool. M. Forr 
(J. Soc. Dyers, 1914, 30, 228—231).—A reply to the criticism of Herz 
and Barraclough (this vol., ii, 346) relative to neutral salt reactions 
and the action of sodium sulphate in the dyeing of wool. Tinto- 
metric measurements of the effect of sodium sulphate on wool dyed 
with sodium picrate and azofuchsine-B show that the sulphate 
increases the intensity of the colour. 

Comparative observations, in which purified wool was subjected 
to the action of distilled water and of sodium sulphate solutions, 
give further support to the view that the wool substance reacts 
with the sodium sulphate. H. M. D. 


Theory of Gas Dissociation. Orro Srern (Ann. Physik, 1914, 
[iv], 44, 497—524).—A theoretical paper in which the equilibrium 
between ideal gases, represented by the general formula 
AB = A+B, is submitted to detailed examination. It is shown 
that the equilibrium constant which is deduced from thermo- 
dynamical considerations and the theory of quanta is identical with 
the constant derived from the application of the molecular theory. 
The formule are applied to the equilibrium in the system 
I, = I+I for which the requisite experimental data are 
available. 

The significance of Nernst’s heat theorem in terms of the 
molecular theory is also discussed. H. M. D. 


The Diffusion-coefficient of Gases and the Viscosity of 
Gas Mixtures. J. P. Kurenen (Proc. XK. Akad. Wetensch. Amsterdam, 
1914, 16, 1162—1166).—A theoretical discussion of the process of 
diffusion in mixed gases in which the influence of the mutual 
attraction of the molecules is taken into account. The theory is 
also applied to the consideration of the viscosity of mixtures of 
gases, and it is shown that the maximum viscosity observed with 
mixtures of carbon dioxide and hydrogen, and of argon and 


helium, can be explained in terms of the intermolecular attraction. 
H. M. D. 


Ideal Diffusion-coefficient and a Fundamental Law Con- 
cerning the Diffusion of Dissolved Substances in Liquids. 
Georce McP. Smirn (J. Amer. Chem. Soc., 1914, 36, 847—864).—If 
the diffusion-coefficients, D, determined at a given temperature 
with dilute solutions of substances which do not ionise or present 
other complications, are divided by the molecular weights of the 
respective substances, special diffusion-coefficients, D/M, are 
obtained. The ideal diffusion-coefficient, D/M=Z2,. indicates the 
37—2 
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number of mols, of a compound which in unit cross-section would 
pass in unit time through the unit molal concentration interval 
with unit velocity, provided that each molecule of the compound, 
whilst retaining its size, configuration, and free-path velocity, had 
its momentum reduced to the reciprocal value. 

This ideal diffusion-coefficient has been applied to the diffusion 
of dissolved substances in water with the aid of Oholm’s data (A., 
1910, ii, 273; 1913, ii, 564). By plotting the logarithms of the 
values of the ideal diffusion-coefficient as ordinates, and those of 
the molecular weights as abscisse, the curve obtained is a straight 
line. The graph of this straight line is represented by the equa- 
tion log7+nlog M=log K, in which X is a constant and n the 
slope of the line. From this a new fundamental law of diffusion is 
obtained, which is represented by the formula 7M"=K. 

The ideal diffusion-coefficient is also considered in relation to 
the diffusion of gases through water, and to the diffusion of metals 
in mercury. The analogy between the equation 7/"=K and the 
equation pv’=const. for the polytropic expansion of gases is 
demonstrated. E. G. 


Extension of the Dilution Law to Concentrated Solutions. 
James Kenpauu (J. Amer. Chem. Soc., 1914, 36, 1069—1088).—In an 
earlier paper (T., 1912, 101, 1275) it was pointed out that 
Ostwald’s dilution law is not obeyed exactly by various acids, even 
in very dilute solutions, and an equation was suggested which is 
applicable to the dissociation of all acids, and is intermediate 
between the dilution law and van’t Hoff’s formula. In a study 
(this vol., ii, 93) of more concentrated solutions of acids, it was 
found that this new equation does not apply to such cases. The 
results of a further investigation of concentrated solutions are 
given in the present paper. 

A modified form of the dilution law is proposed which has been 
found to apply in concentrated solutions of weak electrolytes, and 
is represented by the equation c?;/c,.c,=K, where c, is the con- 
centration of solvent in the solution. This law is based on the 
assumption that the dissociation of the molecule RX into its ions 
R’ and X’ takes place, not spontaneously, but by impact with the 
molecules of the solvent. By means of this hypothesis, the dilution 
law has been derived from thermodynamical considerations, and 
is found to be simpler than the original form of the law, and 
applicable to both dilute and concentrated solutions. On com- 
paring and combining the results of the work with those of Walden 
(J. Amer. Chem. Soc., 1913, 35, 1649), a simple view of the 
mechanism of the ionisation equilibrium has been obtained. It is 
shown that the dissociating power of the solvent molecules is to 
be ascribed to their unsaturated character, or, in other words, to 
the presence of free valences. E. G. 


Dilatation of Solutions. B. Caprera (Anal, Fis. Quim., 1914, 
12, 284—295).—The densities and dilatations of solutions of the 
chloride, sulphate, and nitrate of nickel are given. The quantity 
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of salt dissolved in 1 gram of the solution may be expressed by 
the formule: 
1:0547(D, — D,,)1 — 0°557(Dz — D,,)ix for the chloride ; 0°9519(D; — D,,) 
— 0:559(D, — D,,)?s for the sulphate, and 

1°1853(D, - D,,) — 0°765(Ds — D,)ise 
for the nitrate. G. D. L. 


A Method of Inducing Spontaneous Crystallisation. G. 
TAMMANN (Zeitsch. anorg. Chem., 1914, 87, 248—252).—The tempera- 
ture at which the spontaneous crystallising power of a glass is a 
maximum is generally unknown, and is found by a tedious method 
of trial. By establishing a temperature gradient, however, the 
temperature is readily found, provided that it falls within the 
limits adopted. A rod of glass, or a column of undercooled liquid, 
is exposed to a graded temperature, and the point at which the 
spontaneous crystallising power is a maximum is indicated by the 
appearance of a turbidity, which gradually extends in both direc- 
tions, and is followed by the appearance of visible crystals. 

A mixture of boron trioxide (66%) and borax (34%) placed in 
a boat, and so heated that one end is at 750° and the other at 
atmospheric pressure, shows a spherulite in four hours at a point 
corresponding with 700°. Potassium metasilicate containing some 
potassium carbonate has also been induced to crystallise in the 
same way. C. H. D. 


Contact Phenomena in Crystallisation. P. A. ZeEMIATTSCHENSKI 
(Bull. Acad. Sci. St. Pétersbourg, 1914, 541—554).—The author has 
investigated the habit of crystals of potassium iodide deposited in 
contact with cleavage fragments of mica, gypsum, calcite, quartz, 
topaz, fluorspar, barytes, orthoclase, and chlorite, and gives repro- 
ductions of photographs of the forms obtained. 7. EL FP. 


Polymorphism. Frep. WaLLtERant (Compt. rend., 1914, 158, 
1473—1474).—Experimental details are given with respect to the 
polymorphism of a number of substances. 

Malonic acid is trimorphic, the stable form at the ordinary 
temperature being triclinic. On heating at 94°, it passes to a less 
birefractive monoclinic form. On cooling this form, crystalline 
superfusion occurs, and a third form, unstable at all temperatures, 
appears. 

Monochlorocamphor crystallises at the ordinary temperature in a 
monoclinic form, and on heating to 70° these crystals are trans- 
formed into the cubic system. The process is reversible, rapid, 
and unaccompanied by superfusion or superheating. 

Benzyl cinnamate in the molten state, on cooling by ethyl 
chloride, gives monoclinic, lozenge-shaped crystals, quasi-ternary 
and positive, which are unstable at all temperatures. These are 
— by a spherulitic form, biaxial and birefractive, which is 
stable. 

Benzaldoxime, when superfused, on cooling with ethyl chloride 
yields unstable, biaxial, very birefractive crystals, which melt’ when 
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the temperature rises. It is only after solution that the stable, 
biaxial, positive crystals are obtained. 

The stable form of phenyl p-tolyl ketone is quasi-uniaxial and 
negative. The unstable form, obtained by superfusion, is biaxial 
and positive. The two forms can remain in contact a compara- 
tively long time. 

The stable form of trinitro-m-cresol is dichroic, biaxial, and 
negative, whilst the unstable form is biaxial, positive, and less 
birefractive. The two forms appear at the same time in the super- 
fused liquid, and can grow in contact with one another at the 
ordinary temperature. W. G. 


The Metastable Continuation of the Mixed Crystal Series 
of Pseudo-components in Connexion with the Phenomenon 
of Allotropy. A. Smits (Proc. K. Akad. Wetensch. Amsterdam, 1914, 
16, 1167—1173).—The equilibria in pseudo-binary systems are 
further considered, with special reference to the case in which the 
pseudo-components are isodimorphous. H. M./D. 


Liquid Crystals and Biology. O. Lenmann (Biochem. Zeitsch., 
1914, 68, 74—86).—An historical account of the author’s discovery 
of liquid crystals is given. It is pointed out that there is a diffi- 
culty in reconciling the properties of such organisms as ameba 
with the idea that they consist of purely amorphous material. 
Perhaps under the influence of a stimulant a local or transitory 
anisotropic form may be produced. 

It is significant that such substances as protagon, lecithin, 
cholesterol esters and oleates, which are present in brain, nerves, 
etc., all form liquid crystals. In all probability, other constituents 
of living material can exist in this phase, since the double refrac- 
tion, by means of which the fluid crystals are detected, is always 
slight, and may be so small as to escape detection. 

Attention is drawn to the resemblances between the behaviour 
of so-called myelin forms and that of living material. A com- 
parison is made between the production of energy in living matter 
and the development of mechanical energy in a liquid crystalline 
medium through the action of a molecular directive force. 

E. H. R. 


A Thymol-Menthol-Emulsoid in Glycerol. Joun Don 
(Kolloid. Zeitsch., 1914, 14, 253—255).—If glycerol, thymol, and 
menthol are mixed together in the ratio 40: 2:1 at 80°, a two- 
phase liquid system is obtained. If this is violently agitated for 
a short time, an opalescent emulsoid is formed. The dispersive 
medium consists of glycerol containing about 2% of thymol, whilst 
the disperse phase consists of minute drops of menthol and the 
residual thymol. At the end of a week the larger drops have 
separated and formed a second liquid layer, but the remaining 
milky liquid appears to be quite stable. 

The relations between the viscosities of the emulsoid and of 
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glycerol, and between the surface tensions of the disperse phase 
and the dispersive medium, are discussed. H. M. D. 


Diagrammatic Co-ordination of Phenomena Relating to 
Aggregation of Sols. Groraz Srantey WALpoLe (Biochem. J. 
1914, 8, 170—192).—A method is given by which the phenomena 
associated with the coagulation of mixtures of sols and electrolytes 
can be diagrammatically co-ordinated. This method is applied to 
the observations made on oil and mastic sols in the presence of 
gelatin and hydrochloric acid. 

In the presence of a small amount of gelatin, mastic and oil sols 
are coagulated by the addition of a trace of acid, which has no 
action on the sol in the absence of gelatin. The same quantity of 
gelatin protects the sol against the coagulating action of hydro- 
chloric acid, which is several thousand times more concentrated. 
This coagulation effect may be observed equally well with gold sols, 
and in all cases it is reversible. 

The data obtained for mastic-gelatin sols containing hydrochloric 
acid indicate that there are two critical mixtures which are on the 
verge of flocculation. These differ very considerably in regard to 
the hydrion concentration, and the particles in the one mixture 
are negatively charged, in the other positively. On addition of 
small quantities of sodium chloride or acetate, the two mixtures 
approximate much more closely in respect of the gelatin, although 
the hydrion concentrations remain practically unchanged. 

In any series of oil-gelatin or mastic-gelatin mixtures contain- 
ing minimal traces of electrolyte, and differing only in respect of 
the hydrion concentration, the mixtures that are flocculated are 
not those which contain electrically neutral particles. The lack of 
coincidence of the point of maximum flocculation and the point 
where the particles are electrically neutral is therefore confirmed. 

H. M. D. 


Influence of Electrolytes on the Coagulation of Clay Sus- 
pensions. Gore Wreener (Landw. Versuchs-Stat., 1914, 84, 
283—299).—By reference to the results obtained by various 
observers for the influence of electrolytes on the stability of 
suspensions of clay in water, it is shown that these may be satis- 
factorily explained on the basis of Freundlich’s theory, according 
to which the electrical condition of the particles, and therefore the 
surface tension and the stability, are determined by the adsorp- 
tion of cations and anions in accordance with coefficients which are 
characteristic of the various ions. H. M. D. 


Coagulation of Colloidal Solutions of Mastic by a Mixture 
of Two Electrolytes. Rosert Benner (Kolloid. Zeitsch., 1914, 14, 
255—257).—The coagulating activity of mixtures of electrolytes 
has been examined by experiments on colloidal solutions of mastic. 
In most cases hydrochlori¢ acid was used as one of the electrolytes. 

The results indicate that, in general, the substitution of an 
equimolar quantity of a metallic ion for a portion of the hydrogen 
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ion causes no appreciable change in the coagulating power of the 
acid. This relationship does not hold, however, in the case of the 
tervalent metals, and evidence has been obtained in support of the 
view that the high coagulating activity of salts of tervalent metals 
is not due to the metal ions, but to the formation of colloidal 
hydroxides by hydrolysis. Ferrous salts are also more active than 
the above relation would indicate, and this is also attributed to 
hydrolysis. The anomalous behaviour of solutions of hydrochloric 
acid and auric chloride, which indicate that the addition of the 
gold salt reduces the coagulating power of the acid, is attributed 
to the formation of complex anions. H. M. D. 


Gel Filtration of Ultra-microscopic and Other Particles. 
The Action of Asbestos. Myer Copraus (J. Path. Bact., 1914, 
18, 581—590).—A freshly prepared layer of aluminium hydroxide 
acts as an efficient filtering medium, but after a few hours fissures 
appear in the layer, due to shrinking, and filtration is then no 
longer efficient. Fissuring may be prevented by several methods, 
among which is admixture with inert fibrous substances, such as 
floss asbestos. This led to the investigation of asbestos, and it 
was proved that this substance is not inert, and simple adsorp- 
tion is not regarded as adequate to explain the phenomena 
observed. It has many actions on fluids in contact with it; for 
instance, dilute solutions of curare, strychnine, adrenaline, etc., 
readily lose their active principle. | WW. D. 


Equilibria in Ternary Systems. XIV. F. A. H. Scuretne- 
MAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1914, 16, 1136—1152. 
Compare this vol., ii, 350)—A further theoretical discussion of 
types of equilibrium in ternary systems. H. M. D. 


Equilibria in the Systems, Water, Acetone, and Inorganic 
Salts. Gero. B. Franxrorter and Littian Conen (J. Amer. Chem. 
Soc., 1914, 36, 1103—1134).—Frankforter and Frary (A., 1913, 
ii, 685) have shown that potassium fluoride is very effective in 
salting out ethyl and propyl alcohols from aqueous solutions, and 
it has now been found that this salt has a similar action on aqueous 
solutions of acetone. 

A study has been made of the systems containing: (1) potassium 
fluoride, water, and acetone; (2) potassium carbonate, water, and 
acetone; (3) calcium chloride, water, and acetone; and (4) sodium 
chloride, water, and acetone. The isotherms at 20° for these 
systems are given and investigated. Temperature effects in the 
systems are noted; no upper critical solution temperatures were 
found, but the lower critical solution temperatures of a series of 
solutions are recorded. 

Of the four systems, it has been found that anhydrous potassium 
fluoride and anhydrous potassium carbonate are equally efficient in 
dehydrating acetone, but potassium fluoride is the more rapid, and 
gives sharper separations. Calcium chloride, in large excess, 
dehydrates the acetone completely, whilst sodium chloride 
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dehydrates it to 85°8%. A saturated solution of potassium fluoride 
dehydrates acetone to 98%, saturated potassium carbonate solution 
to only 96°5%, and saturated calcium chloride solution to 98°4%. 
Potassium fluoride seems to be the most satisfactory agent for salt- 
ing out or dehydrating acetone. 

Acetone in aqueous solution can be estimated by means of 
potassium fluoride by a similar method to that suggested by 
Frankforter and Frary (loc. cit.) for the estimation of ethyl 
alcohol. This method gives satisfactory results when no third 
’ substance is present. It can also be applied to the estimation of 
acetone in mixtures of this substance with methyl] alcohol, provided 
that the acetone is in excess of the alcohol. E. G. 


The Reciprocal Pairs of Salts KCl+NaNO, — NaCl+KNO, 
and the Manufacture of Conversion Saltpetre. W. REenpers 
(Proc. K. Akad. Wetensch. Amsterdam, 1914, 16, 1065—1075. Com- 
pare Uyeda, A., 1910, ii, 836).—The composition of the solutions 
in equilibrium with one, two, and three of the four solid salts has 
been systematically investigated at 5°, 25°, 50°, and 100°. The 
data are expressed in accordance with the scheme zK, (1—2)Na, 
yNO,, (1—y)Cl, mH,O, in which m is the number of mols of 
water which are associated with 1 mol. of salt. The relations 
between the various types of systems are readily seen from 
diagrams which have been constructed on the basis of the solubility 
data. There are only two systems in which three solid salts 
co-exist in equilibrium at all the temperatures investigated. 
These are NaCl+NaNO,+KNO,, for which, at 25°, 2=0°26, 
y =0°36, and m=3°54; and NaCl+ KCl+ KNO,, for which z=0°36, 
y=0°36, and m=5°'01. Solutions saturated with respect to both 
KCl and NaNO, are not possible at any temperature between 5° 
and 100°. 

Although the general character of the equilibrium diagram is 
not altered by this change in temperature, the NaCl region expands 
very considerably as the temperature rises, and this is accompanied 
by a diminution in the area of the KNO, and NaNO, regions. 

The data obtained are utilised in the deduction of the most 
appropriate process for the conversion of sodium nitrate into 
potassium nitrate by reaction with potassium chloride and water. 
Four processes are examined in detail, and it is shown that 
the best yield is obtained by starting at 100° with a solution 
which contains sodium nitrate, potassium chloride, and water in 
the molar ratio 0°80 : 0°62 : 1°81. During the process of evapora- 
tion at 100°, this deposits 0°42 mol. of sodium chloride, and on 
cooling to 5°, the salts which crystallise out are represented by 
0°575 mol. KNO,+0°038 mol. NaCl+0°010 mol. NaNO,.. If a 
suitable quantity of water is added, the separation of solid 
NaCl and NaNO, can be avoided, and 0°563 mol. KNO, obtained 
in crystalline form. Since this is obtained from 0°62 mol. KCl, the 
yield in terms of potassium amounts to 90°8%. From 100 grams 
of the original solution, 0°461 mol. of potassium nitrate is obtained 
by this method of procedure. H. M. D. 
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Colorimetric Studies on the Nature of Chromate Solutions. 
Wittiam M. Denn (J. Amer. Chem. Soc., 1914, 36, 829—847).—An 
account is given of some experiments on the colour of chromate 
solutions. The results confirm the view of previous observers that 
the most important equilibrium in aqueous solutions of chromates 
is expressed by the equation: H,Cr,0,+H,O — 2H,CrO,. It has 
been found that the colours of chromic acid, dichromates, and 
chromates in solutions more dilute than 0°003% are identical, show- 
ing that at such concentrations both chromic acid and dichromates 
are completely hydrolysed in accordance with the foregoing equa- | 
tion. More concentrated solutions contain molecules and ions of 
both H,CrO, and H,Cr,0,, whilst at still greater concentrations, or 
in acid solutions, or when heated, dichromate solutions contain 
trichromate (H,Cr,0,)), and trichromate solutions contain tetra- 
chromate (H,Cr,0,;). Below the chromate-dichromate transition 
concentration, hydrated forms of chromate exist, and probably 
produce colour variations. The colour of chromate solutions does 
not seem to be affected by ionisation equilibria except in so far as 
these involve hydrolysis or hydration. When solutions of chromic 
acid, potassium dichromate, potassium chromate, and potassium 
chromate containing alkali hydroxide are heated, the colour becomes 
deeper, probably owing to dehydration changes, thus: 

H,CrO, = H,Cr,0, — H,Cr,0,, — H,Cr,0,,. — 


Velocity of Ignition in the Inner Cone of the Bunsen 
Flame. L. Usperonpe and M. Horsiss (Chem. Zentr., 1914, i, 
737—738 ; from 7. Gasbeleucht., 1913, 56, 1225—1232, 1253—1262). 
— The magnitude of the ignition-velocity in the inner cone of a 
Bunsen flame depends on the nature of the combustible gas and 
also on the proportion of the air supply. The dependence of the 
ignition-velocity on the air supply has been determined for a 
number of gases. The curves showing the connexion between these 
factors indicate that the maximum velocity of ignition is reached 
when the supply of air is less than that required for complete 
combustion. The maximum velocity decreases in the series hydro- 
gen, acetylene, ethylene, carbon monoxide, methane. 

The ignition-velocity of mixtures of two gases cannot be calcu- 
lated from the velocities of the components by the simple mixture 
rule. In particular, it has been observed that carbon monoxide 
has an accelerating influence on the rate of ignition. Inert gases 
cause a reduction in the velocity of ignition. Preliminary heating 
of the combustible gases increases the ignition-velocity and reduces 
the quantity of air which is necessary for the attainment of the 
maximum velocity. H. M. D. 


Velocity of Solution of Metals in Acids. I. The Velocity 
of Solution of Zinc. M. Crntnerszwer and Js. Sacus (Zeitsch. 
physikal. Chem., 1914, 8'7, 692—762).—A critical résumé is given of 
the various theories which have been advanced to explain the 
action of acids on pure and impure metals, together with theories 
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of passivity of metals and the periodic change in the rate of solution 
of various metals in acids. The authors have carried out a long 
series of experiments on the rate of solution of pure zinc in hydro- 
chloric and sulphuric acids. The metal was cut into thin, cylindri- 
cal or square plates, polished and fastened on a strip of glass. 
Its edges were coated with varnish so that only the front of it 
was exposed to the action of the acid. The rate of reaction was 
determined by measuring the volume of hydrogen liberated. Ex- 
periments were carried out with (1) polished zinc, (2) etched zinc, 
(3) rolled zinc, (4) slowly cooled zinc, (5) rapidly cooled zinc, and 
zinc which had been kept at 400° for eight days. The following 
main results were obtained. Zinc slowly increases its rate of solu- 
bility in a given acid to a maximum, after which its rate of 
solution slowly falls off in accordance with the law of Boguski 
(Kosmos, 1876, i, 575), dx/dt=kF(c—2z), in which dz/dt is the 
velocity, F the surface exposed to the acid, ¢ the concentration of 
the acid, « the amount dissolved at time ¢, and & the velocity 
constant. Thus it is seen that the solution of zinc passes through 
an induction period. Zinc which has been etched in hydrochloric 
acid dissolves more rapidly than unetched zinc. Zine which has 
reached its maximum velocity of solution in 2N-hydrochloric acid, 
on removal from the acid and immersion in fresh acid, immediately 
begins to dissolve with the maximum velocity, and the rate of 
solution then falls off in accordance with Boguski’s law. In acids 
of equal hydrogen-ion concentration, sulphuric acid dissolves zinc 
more slowly than hydrochloric acid. Specimens of zinc from the 
same rod show different solution-velocities, which is to be explained 
by the different crystal habitus. Plates of rolled zinc, on the other 
hand, give velocities which are uniform. Zine which has been 
rubbed with emery paper dissolves much more quickly than polished 
zinc, and the finer the emery the more rapid the rate of solution. 
Zine plates which have been immersed in iodine solution dissolve 
more readily than fresh zinc. The velocity of solution of zine in 
acids of different concentration increases more rapidly than the 
concentration of the acid. A mixing of the solution increases the 
rate of solution. A black deposit is formed on the surface of the 
zine during solution ; this accelerates the rate of solution, and when 
it is mechanically removed the velocity decreases. Zinc which has 
passed through the induction period of solution retains its activity 
when allowed to remain in water, but loses it if it is kept in the 
air and allowed to dry. Rapidly-cooled zinc has a longer induction 

eriod than slowly cooled zinc, but after the surface has been 
etched, both dissolve at the same rate. When slowly cooled zinc 
is heated to 400° for prolonged periods its induction period is 
increased. The results are explained by the assumption that 
chemically pure zinc is ordinarily in the passive condition, and the 
increase in the rate of solution during the induction period is 
regarded as due to the conversion of passive zinc into active zinc. 
An attempt is made to explain the passivity of zinc and, incident- 
ally, other metals on the basis of an electric double layer according 
to Helmholtz’s theory, and it is shown that this assumption offers 
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an explanation for the following facts and observations: (1) the 
influence of foreign metals on the rate of solution, (2) the influence 
of mechanical and chemical action, on the surface, on the velocity 
of solution, (3) the induction period, (4) the periodic phenomena 
observed in solution of metals, (5) the conversion into the passive 
condition by polarisation and oxidation, (6) the corrosion of iron 
and other metals, (7) the conversion of passive forms into active 
forms by hydrogen, (8) the specific influence of certain ee es 
on the condition of metals, and (9) over-voltage. J. F. 


Kinetics of the Iodate-Nitrite Reaction. ALBIN KURTENACKER 
(Monatsh., 1914, 35, 407—461).—The reduction of iodie acid by 
nitrous acid takes place in two stages, which may be represented 
by the equations: 

(1) 10,’ +2NO,/=I10/ + 2NO,’, 
(II) 210’ + NO,/+2H*=I,+ NO,’ + H,O. 

The velocity of the first reaction has been investigated by follow- 
ing the diminution in the concentration of the iodate. The method 
of determining the concentration of the iodate consisted in destroy- 
ing the nitrite and hypoiodite by means of carbamide, boiling the 
solution to remove free iodine, and then estimating the iodate by 
addition of potassium iodide and titration with sodium thiosul- 
phate. Owing to the lack of analytical methods, the course of the 
second reaction could not be determined. It was, however, estab- 
lished that its velocity is considerably less than that of the first 
reaction. 

The velocity of reduction of the iodate is found to be directly 
proportional to the concentration of the iodate, nitrite, and 
hydrogen ions, and is catalytically accelerated by the hypoiodous 
acid formed in the reaction. 

The author was unable to determine whether the accelerating 
effect of the hypoiodous acid is due to the undissociated acid or to 
the hypoiodite ion. Assuming that the catalytic action is due to 
the hypoiodite ion, the velocity of the first reaction can be expressed 
by the —~ 

dxdt ={K, + K,{10']}[H"] [10,/] [NO,’]. 

Since the velocity of the reaction is directly proportional to the 
concentration of the nitrite, the conclusion is drawn that the reduc- 
tion of the iodate takes place i in two stages: 

IO,’ + NO,/=I0,’+N0O,’, 10,’ +NO,/=1I0/+NO,’, 
the velocity of the second reaction being very much greater than 
that of the first reaction. 

Determinations carried out in the presence of potassium chloride, 
bromide, and nitrate show that the nitrate ion slightly retards the 
velocity of reduction of the iodate, whilst the presence of chlorine 
or bromine ions exerts a marked accelerating effect, the influence 
of the bromine ion being about twenty times greater than that of 
the chlorine ion. 

For small concentrations the catalytic action of the halogen ions 
is directly proportional to their concentration; with large concen- 
trations, however, the accelerating influence falls off, owing to the 
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conversion of hypoiodous acid into iodine monochloride or mono- 
bromide, which exert no catalytic action on the reduction of the 
iodate. F. B. 


Decomposition of Hydrogen Peroxide and Sodium Perborate 
in Alkaline Solutions. Rupotr ScHenck, Franz VorRLANDER, and 
Watrter Dox (Zeitsch. angew. Chem., 1914, 2'7, 291—296).—The rate 
of decomposition of hydrogen peroxide in alkaline solution and the 
corresponding hydroxyl-ion concentrations have been measured. 
Suitable solutions are prepared by dilution of commercial 3% 
hydrogen peroxide (containing a trace of preservative which is 
considered to be without action at the dilutions used), the usual 
concentration being 0°15%, occasionally 1°5%. The requisite alka- 
linity is obtained by addition of solutions containing sodium 
acetate, disodium hydrogen phosphate, borax, or sodium pyrophos- 
phate; sodium dihydrogen phosphate is occasionally used to 
diminish the alkalinity. The course of reaction is followed by 
titration of unchanged hydrogen peroxide by means of potassium 
permanganate, Most of the experiments have been performed at 
60°, a few at 80°. In the determination of hydroxyl-ion concentra- 
tion by the potential method, the hydrogen peroxide solution is 
— by distilled water. 

“he rate of decomposition of hydrogen peroxide in alkaline 
solution is dependent on the hydroxyl-ion concentration; but an 
apparent exception to this rule exists in the case of moderately 
strongly alkaline sodium pyrophosphate solutions, which exert a 
preservative action. Such action only occurs within definite limits 
of alkalinity, and is attributable to the formation of stable salts 
of a perpyrophosphoric acid (such as the compound, 

Na,P,0,,23H,0,, 

described by Rudenko, A., 1912, ii, 1169), which are only very 
slightly dissociated in solution into hydrogen peroxide and pyro- 
phosphate. Solutions of hydrogen peroxide are thus found to be 
increasingly stable with increasing content of sodium pyrophos- 
phate. Ultimately, however, an optimum point is attained, beyond 
which the salt becomes less effective, since the tendency towards 
per-salt formation is more than counterbalanced by the increasing 
alkalinity of the solution. 

The behaviour of perborate solutions is exactly similar to that 
of hydrogen peroxide, so that such solutions must be considered 
as equilibrium systems between hydrogen peroxide and _ borate. 
In this case, also, sodium pyrophosphate exerts a protective action, 
which ceases when the hydroxyl-ion concentration exceeds a ~— 
limit. H. W. 


Esterification of Dibasic Acids by means of Alcoholic 
Hydrogen Chloride. II. The Esterification of Fumaric and 
Maleic Acids. Anton KaiLan (Zeitsch. physikal. Chem., 1914, 87, 
619—637. Compare this vol., ii, 41).—The velocity of esterification 
of maleic acid and fumaric acid by hydrogen chloride in absolute 
alcohol and in aqueous alcohol containing 0°680, 1°376, and 1°439 
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gram-molecules of water per litre, has been determined at 25°. 
The method adopted was the same as that previously employed 
(loc. cit.). A similar retarding action of the water is found, as 
in the previous cases. Whilst in the case of fumaric acid a retard- 
ing influence of the replacement of hydroxyl hydrogen by the 
ethyl group is not detectable, and the course of the esterification 
of this acid, as in the previously examined cases, can be represented 
as in the case of the esterification of monobasic acids, such is not 
found to be so with maleic acid, the replacement of hydroxyl 
hydrogen by the ethyl group here bringing about a very marked 
retardation of the esterification on account of the proximity of the 
carboxyl groups. Since the retardation in the case of maleic acid 
is greater than in the case of oxalic acid, the conclusion is drawn 
that the carboxyl groups in maleic acid are closer together than 
in oxalic acid. In aqueous alcohol a small hydrolysis is found, both 
in maleic and fumaric esters. A formula is deduced which allows 
of the calculation of the velocity constant for a unimolecular 
reaction, as a function of the water and hydrogen chloride concen- 
trations. A comparison with succinic acid shows the retarding 
effect of the double linking of the acarbon atom. This action 
is smaller with maleic acid than with fumaric acid, and very 
much less than in the case of cinnamic acid. J. F. 8. 


Hydrolysis of Esters of Substituted Aliphatic Acids. VIII. 
Homologues of Ethyl Cyanoacetate. W. A. Drusnet (Amer. 
J. Sei., 1914, [iv], 3'7, 514—518).—The velocities with which the 
ethyl esters of cyanosubstituted fatty acids are hydrolysed under 
the influence of 0°1N-hydrochloric acid have been compared 
by measurements at 25°, 35°, and 45°. The values obtained 
for the velocity-coefficient Ax105 are given in the following 
summary, in which the two sets of numbers refer to the data 
for 25° and 45° respectively: Ethyl a-cyanopropionate, 9°14, 45:5; 
8-cyanopropionate, 13-0, 74°2; a-cyanobutyrate, 6°15, 35°0; B-cyano- 
butyrate, —, 47°8; acyanovalerate, 4°67, 31°0; a-cyanotsovalerate, 
2°50, 18°1; acyano-a-ethylbutyrate, 2°58, 14:4. The increase in the 
velocity for 10° rise in temperature varies from 2°35 for the 
B-cyanobutyrate to 2°68 for the a-cyanozsovalerate. 

The ratio of the velocities for the cyano-substituted ester and 
the corresponding non-substituted ester were found to be: cyano- 
acetate, 0°157 ; a-cyanopropionate, 0°128 ; B-cyanopropionate, 0°180 ; 
a-cyanobutyrate, 0°118; B-cyanobutyrate, 0°169. 

The results show that the cyanogen group has a marked retard- 
ing effect on the velocity of ester hydrolysis. Unlike that of the 
halogens, the retarding effect is more pronounced in the a- as 
compared with the B-position. H. M. D. 


Catalytic Action. J. Béssexen (Rev. trav. chim, 1914, 33, 
195—203).—A theoretical paper, in which the author enumerates 
his views on catalysis. . 

The theories of catalysis may be divided into those which assume 
the union of the catalyst with one of the molecules, and the attack 
of the compound formed (hypothesis of intermediate products), 
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and those in which the catalyst is considered to decompose or 
disrupt the molecules, thus giving an increase in concentration of 
the active portions. The first hypothesis can in any case only 
explain the mechanism, but not the reason, of the catalytic action, 
whilst if the catalyst forms an additive compound with one of the 
molecules, it is necessarily paralysed. The fact that a chemical 
action is accelerated in spite of this paralysis merely shows that 
the affinity of the atoms of the activated substance is changed by 
the presence of the catalyst; in other words, that an explanation 
is to be found solely in the second hypothesis. 

The main conclusions are summarised as follows: (1) The maxi- 
mal catalytic action is exerted by the free catalyst, and the action 
cannot be explained by the formation of the so-called intermediate 
additive products (compare Prins, Thése, Delft, 1912; Olivier, this 
vol., i, 818). (2) The best catalyst is that which forms with the 
activated substance a dissociable compound, the region of dissocia- 
tion of which extends over a large region of temperature and pres- 
sure. Thus, in the transformation of yellow into red phosphorus 
by the help of iodine, it is found that the change does not com- 
mence at the ordinary temperature, since the iodine combines with 
phosphorus, and is thus paralysed; at about 75°, a slow formation 
of red phosphorus is observed, whereas Troost and Hautefeuille 
(A., 1882, 1264) have shown that the dissociation of P,I, com- 
mences at 80°. Similarly, in acetylation by means of acetic 
anhydride, a variety of catalysts can be employed. Of these, 
sulphuric acid or zinc chloride, possibly also aluminium chloride or 
iodine, are most suitable for alcohols or unsaturated substances, 
since they form unstable additive products; for amides, acidic 
catalysts such as the chlorides of zinc, aluminium, or iron, are 
preferable, whilst for a similar reason, tertiary bases are to be 
recommended for use in the acetylation of feebly acidic substances, 
such as phenols. H. W. 


Mechanism of the Catalysis of the Decomposition of 
Hydrogen Peroxide by Colloidal Platinum. Duncan A. 
MacInnes (J. Amer. Chem. Soc., 1914, 36, 878—881).—It has been 
suggested that the catalytic effect of colloidal platinum on the 
decomposition of hydrogen peroxide is due to the formation of an 
unstable platinum oxide which reacts with the peroxide: 

(1) 2Pt+3y0,=Pt,0, ; 
(2) Pt,0, + yH,O,=2Pt+ yH,O +y0O,. 

If the concentration of the unstable oxide remains constant, the 
reaction would be expected to be of the first order. It is shown, 
however, from Bredig and Ikeda’s determinations (A., 1901, ii, 441) 
that this is not strictly the case, but that the value of the constant 
of the first order increases as the reaction proceeds, indicating 
that the process represented by equation (1) is much more rapid 
than that represented by (2). As an explanation of this, it is 
suggested that as the colloidal platinum presents a very large 
surface to the liquid, the rate of reaction may be influenced by 
the adsorption of the peroxide on this sfirface. It is also regarded 
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as probable that the velocity of this adsorption is more rapid than 
the rate of decomposition of the hydrogen peroxide. E. G. 


Catalytic Action of Sodium and Related Substances. H. J. 
Prins (Chem. Weekblad, 1914, 11, 474—487).—A theoretical paper, 
discussing catalyses effected by other observers by the aid of 
sodium, sodium hydroxide, sodium alkyloxide, sodium cyanamide, 
sodium carbonate, and sodamide, and of rubidium, cesium, and 
potassium. The other alkali metals are more powerful catalysts 


than sodium. Numerous examples of catalysis are cited. 
A. J. W. 


A Method for the Determination of the Molecular Weight 
of Very Small Quantities of Gases or Vapours. Martin 
Knupsen (Ann. Physik, 1914, [iv], 44, 525—536).—The method 
depends on the measurement of the resistance offered by the gas at 
very low pressure to the motion of a sphere rotating about its axis 
of suspension. 

If the number of collisions between the gas molecules is negli- 
gibly small in comparison with the number of collisions which take 
place between the molecules and the rotating system, the molecular 
weight of the gas or vapour is given by the formula 

M =522°25 x 10°T'k?2, 
in which 7' is the absolute temperature and & is the force exerted 
by the gas, at a pressure of 1 dyne/cm.*, on unit surface which 
moves with a tangential velocity of 1 cm./sec. 

Data obtained for air and oxygen indicate that the method 
yields satisfactory results provided that the observations are com- 
bined with similar observations for a standard gas. The pressures 
at which the measurements were made varied from 0°06 to 3°5 dynes 
per cm.®, H. M. D. 


The First Occurrence of the Name “ Chemistry.” Epmunp 0. 
von Lippmann (Chem. Zett., 1914, 38, 685—686).—It is generally 
supposed that the word chemistry was first used by Firmicus in 
his astrological work “ Mathesis,” written in 337, but the author’s 
investigations indicate that the word first appears in Greek works 
written by Zosimos of Panopolis (Egypt). In these the author 
speaks of ynpia or xypeia as the art of making gold and silver. 
Zosimos is regarded by certain historians as a contemporary of 
Firmicus; by others, however, he is said to have lived in the third 
century. H. M. D. 


Filter-desiccator. A New Apparatus for the Isolation of 
Substances Sensitive to Air. Max Craasz (Zeitsch. angew. Chem., 
1914, 27, 296).—The apparatus consists of two hemispherical, 
tubulated desiccator covers placed with their broad bases in 
contact. The lower tubulus carried a funnel provided with a filter 
plate, which is surrounded by calcium chloride or other desiccating 
agent. The stem of the funnel communicates by means of a stop- 
cock with a pressure flask.” The upper tubulus has a ground-glass 
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joint, to which are attached a dropping funnel and two tubes (for 
admission of an inert gas and for exhaustion respectively), all of 
which are provided with stopcocks., 

In use, the upper cover is removed, and the solution to be 
filtered is poured into the funnel, the lower stopcock being shut. 
The cover is replaced and the vessel exhausted, and then filled 
with an inert gas (hydrogen or carbon dioxide) and the exhaustion 
and filling repeated. The pressure flask is now exhausted, and 
filtration allowed to take place without interrupting the current 
of inert gas. The precipitate is washed by a suitable liquid intro- 
duced by means of the dropping funnel. Finally, the stopcocks 
are closed and the upper part of the. apparatus is again exhausted. 
Generally, the substance is completely dry and stable towards air 
after the lapse of twenty-four hours. H. W. 


Lecture Experiments with Ferronitric-oxide Compounds. 
W. Mancuor (Ber., 1914, 47, 1614—1616)—An arrangement is 
described by means of which hydrogen and nitric oxide can be 
passed alternately through an aqueous solution of ferrous ammon- 
ium sulphate. The deep brown colour caused by the nitric oxide 
is rapidly destroyed when this gas is replaced by hydrogen. Using 
concentrated sulphuric acid as the solvent for ferrous sulphate, a 
red colour is obtained instead of a brown. 

A 01% solution of copper chloride (CuCl,,2H,O) in absolute 
alcohol gives very good colour effects; it is scarcely coloured, but 
with nitric oxide it becomes deep blue almost immediately, hydro- 
gen then removing the colour in a few seconds. 

Other uses of the apparatus are mentioned. T. S. P. 


Inorganic Chemistry. 


Displacement of Acids by Hydrogen Peroxide. IV. Joacaim 
SperBer (Chem. Zentr., 1914, i, 738—739 ; from Schweiz. Apoth.-Zeit., 
52, 2—6. Compare A., 1913, ii, 1047).—It has been found that 
the halogen acids are all displaced to a measurable extent by 
hydrogen peroxide. TIodic acid is to a large extent decomposed 
by hydrogen peroxide with the liberation of iodine. H. M. D. 


Action of Hydrogen Peroxide on Metals and its Application 
to the Disinfection of Instruments, Witneim Ercunowz (Chem. 
Zentr., 1914, i, 908; from Med. Klinik, 1913, 1—4).—The action of 
various hydrogen peroxide preparations on iron, silver, nickel, and 
copper has been studied. Pure solutions of any strength have a 
preservative action on iron, and the absence of rusting may be 
taken as a criterion of the purity of a solution of hydrogen 
peroxide, provided that extraneous impurities are rigidly excluded 
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during a test. Pure 3% solutions are applicable to the sterilisation 
of iron, nickel, or copper instruments. J.C. W. 


Action of Weak Acids on Soluble Fluorides. P. A. Exuis 
Ricwarps (Analyst, 1914, 39, 248 —249).—Solutions of potassium ov 
sodium fluorides are decomposed when brought into contact with 
1% solutions of acetic, butyric, tartaric, malic, citric, formic, sali- 
cylic, and benzoic acids, the hydrofluoric acid liberated having a 
distinct etching effect on glass. Soluble fluorides are also decom- 
posed by carbon dioxide, but not by boric acid. The acids men- 
tioned do not decompose calcium fluoride. W. P. 8. 


Fluorine in Fresh Waters. Armanp Gautier and P. CLAUSMANN 
(Compt. rend., 1914, 158, 1389—1395).—By their method, already 
described (compare A., 1912, ii, 681, 805, 806), the authors have 
determined the amount of fluorine present in samples of water 
from a number of streams and rivers, one lake and one spring, and 
the drinking water of Paris. In each case particulars are given as 
to the time and place of sampling. In no case was a water found 
containing more than 0°60 mg. of fluorine per litre. The waters of 
calcareous origin were always less rich in fluorine than those 
coming from primitive rock beds, and the latter lost in fluorine 
content the further they passed over calcareous beds. Calcium 
carbonate, especially if mixed with some calcium phosphate, 
removes fluorine from very dilute solutions of fluorides. W. G. 


Hydrogen Sulphide Apparatus. Freperic Witiiam Rrxoyn 
(Chem. News, 1914, 109, 253).—The apparatus is arranged for a 
constant or intermittent supply of the gas. The acid reservoir is 
placed slightly below the ferrous sulphide vessel, and air-pressure 
is utilised to cause the acid to pass from the reservoir to the lower 
part of the sulphide vessel. A water-trap on a tube connecting the 
top of the acid reservoir with the upper part of the sulphide vessel 
acts as a safety valve. W. P. 8. 


Theory of the Lead Chamber Process. 0. Wenrzxi (Zeitsch. 
angew. Chem., 1914, 2'7, 312).—The author criticises the conclusions 
drawn by Hempel from his experiments on the lead chamber reac- 
tions (this vol., ii, 455), and maintains that the contraction which 
accompanies the interaction of N,O,, SO,, O,, and H,O does not 
afford a correct measure of the reaction velocity. The experiments 
cannot therefore be regarded as proving that the action of N,O, is 
much slower than that of N,O,, although it is quite possible that 
such a difference would be shown by comparable experiments. Even 
if this difference is real, it cannot be used as an argument in 
favour of the view that intermediate compounds are formed in the 
process. H. M. D. 


Anodic Oxidation of Ammonia in an Alkaline Medium in 
the Presence of Silver Salts. G. Scagurarini (Gazzetta, 1914, 44, 
i, 543—547. Compare Scagliarini and Casala, A., 1913, ii, 181; 
Miiller and Spitzer, A., 1905, ii, 242, 314)—The formation of 
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nitrous acid in this process decreases with increasing concentration 
of ammonia, but is favoured by increase in the amount of free 
alkali (potassium hydroxide) present. The formation of nitrous 
acid reaches a maximum at 52°. It is favoured, although not very 
markedly, by increase in the quantity of silver sulphate present up 
to a concentration of 0°75%, and then remains constant. 

R. V. §. 


Electromerides and Stereomerides with Positive and 
Negative Hydroxy!. Laupek WILLIAM Jongs (J. Amer. Chem. Soc., 
1914, 36, 1268—1290).-—A discussion is given of the constitution 
and reactions of hydroxylamine and its derivatives, and the con- 
clusion is drawn that hydroxylamine must be regarded as a tauto- 
meric substance. The evidence adduced is considered sufficient to 
establish a tautomeric relationship in the ordinary structural sense, 
and to confirm the view that hydroxylamine and its derivatives in 
many of their reactions also exhibit electronic tautomerism. 


E. G. 


Melting Point of Arsenic. Luie1 Rowia (Attic R. Accad. Lincet, 
1914, [v], 23, i, 693—697).—The existence of the curve of atomic 
frequency (this vol., ii, 531) permits of the calculation of the 
temperature at which the amplitude of the oscillations of the 
atoms of arsenic becomes of the same order of magnitude as the 
interatomic spaces, that is, it permits of the calculation of the 
melting point of arsenic. From calorimetric measurements with 


certain alloys of antimony and arsenic the mean value 1202° 

(absolute) is obtained by the author, and this is in fair agreement 

with the most probable values hitherto arrived at in other ways. 
R. V. 8. 


Relative Stability of Diamond and Graphite. H. E. Borkxre 
(Centr. Min., 1914, 321—325).—A theoretical paper in which, on the 
basis of the Nernst heat theorem, the relative stability of diamond 
and graphite is considered. It is shown that at all temperatures 
at atmospheric pressure diamond is unstable, whereas graphite is 
stable. J. F. S. 


Attempt to Determine the Molecular Weight of Silicic 
Anhydride. R. Scnwarz and H. Sturm (Ber., 1914, 4'7, 1735—1740). 
—From the depression of the freezing point of lithium metasilicate 
by the addition of silica, and taking into account the fact that the 
fusion does not deposit pure lithium metasilicate, but mixed 
crystals, the molecular weight of silica is calculated, using van 
Laar’s formula, to be 109, that i is, the molecular formula i is (Si0, Jo. 

The melting-point curves obtained by Klooster (A., 1911, ii, 111) 
for the system Li,O—SiO, show that the metasilicate must dissociate 
in the fusion, according to the scheme: 2Li,SiO, — Li,SiO, + SiO,. 
The amount of this dissociation is calculated to be 3°42%. 

The melting point of lithium metasilicate is found to be 1209° 
(compare Klooster, Joc. cit.). T. S. P. 


38—2 


ii. 560 ABSTRACTS OF CHEMICAL PAPERS, 


Gases from Thermal Springs. Rare Gases and Radioactivity. 
‘'herapeutic, Geophysical, and Astrophysical Considerations. 
Cuastes Mourzu (J. Pharm. Chim. 1914, [viij, 9, 369—374, 
446—454, 503—510, 550—559).—An outline of the author’s method 
of analysing gases from thermal springs is given. The gas, free 
from air, is purified from carbon dioxide, dried, and treated with 
calcium at a red heat, whereby any oxygen present and nitrogen 
are absorbed ; after combustion of the residue with copper oxide, 
and aksorption of carbon dioxide and water, a mixture of rare gases 
remains, which is analysed by absorption with charcoal at suitable 
temperatures. 

A series of tables is given showing the composition of the gases 
evolved from seventy springs situated mainly in France, and also 
the total volumes of gas evolved. Nitrogen is invariably present, 
frequently accompanied by a greater or less proportion of carbon 
dioxide, less frequently by oxygen and combustible gases. The 
five rare gases are always present, their proportion being roughly 
parallel to the nitrogen content of the mixture. The proportions 
of krypton and xenon are always very small and negligible in 
comparison with those of argon and helium; it is generally the 
same with neon. 

The amount of argon is generally about 1% of the nitrogen. 
Helium is present in very varying quantities, rising to about 6% 
and 10% resnectively at Maziéres and Santenay. The radioactivity 
of the gases varies within wide limits. 

There is no parallelism between the radioactivity of any given 
source and the proportion of helium. In the majority of cases 
only a minute fraction of the latter is derived from radioactive 
substances present in the springs; the great part exists pre-formed 
(free or occluded) in the strata, and is brought to the surface by 
the water. 

The ratio krypton : argon in nineteen natural and one volcanic 
gas varies within narrow limits, and is of the same order, although 
always somewhat greater, than this ratio for air. Possibly, the 
relative proportions of these gases were, at one time, sensibly 
constant at all points of the nebula, and, since their inertness 
precludes the absorption of either, the slight alterations in the 
proportion are attributable to physical causes, such as occlusion, 
diffusion, etc. Similarly, the ratio xenon : krypton in air being 
taken as unity, the ratio in seventeen gases varies from 1°2 to 2°5. 
There is no proportionality between the amounts of helium and of 
any other gas, and this is attributed to the continual production 
of the former from radioactive substances. The ratio argon : nitro- 
gen. in air being taken as unity, that in seventeen cases lies between 
0°64 and 0°99: in thirty-nine cases between 1 and 1°29, and in 
eighteen cases between 1°35 and 1°69; in the gas from Vesuvius 
it is 1°15, whilst the general mean is about 1°15. A similar series 
of experiments on the gases from mines shows the analogy in 
composition of the “crude” nitrogen (nitrogen+rare gases) from 
this source to that obtained from other natural gaseous 


mixtures. 
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The possibility of the production of argon and krypton by dis- 
integration from other atoms is discussed. The author is led to 
the conclusion that the proportionality between these elements 
can only with difficulty be reconciled with such an hypothesis, and 
further that such formation must have occurred, if at all, at an 
epoch previous to the formation of the earth’s crust. H. W. 


Bivalent Silver. G. Scacirartni and A. Guipa (Gazzetta, 1914, 
44, i, 574—578. Compare Barbieri, A., 1912, ii, 763, 941)—A 
solution of silver arsenate dissolved in a 65% solution of arsenic 
acid is subjected to anodic oxidation, the cathodic liquid being a 
5% solution of nitric acid. A current of 20 volts and 2°5 amperes 
is used, and the temperature is kept below 10°. After at least 
three hours the anodic liquid is immersed in ice, and treated with a 
concentrated solution of potassium arsenate. A black precipitate 
is slowly deposited ; it has probably one of the following formule: 
6AgO,4H;AsO, or Ag,(AsO,).. That the silver in this compound 
is bivalent is shown by measurements of the ratio silver : active 
oxygen in the products obtained with various periods of electro- 


lysis. R. V. 8. 


Silver Subfluoride. Loraar WO6a ER (Zeitsch. anal. Chem., 1914, 
53. 375—378).—A controversy with Sachs and Vanino (this vol., 
A., ii, 268), who consider silver subfluoride to be a mixture of 
silver fluoride and metallic silver coloured green by silver oxide. 

The author still regards silver subfluoride as a true compound ; 
the mere fact that it is easily decomposed by the action of water 
does not prove it to be a mixture. L. DE K. 


Plaster of Paris from the Technical Point of View. G. GALLo 
(Gazzetta, 1914, 44, i, 497—537).—This paper records the results of 
a large number of experiments undertaken with a view to eluci- 
date the nature of plaster of Paris and of the processes involved 
in its preparation and in the phenomenon of setting. 

In the industrial preparation of plaster of Paris at about 
180—200°, a rapid loss of water begins above 120°, and the final 
product is soluble anhydrite, which constitutes the greater part 
of the substance removed from the oven if the temperature has 
not exceeded 210°. This product rapidly absorbs water in the 
air until the compound CaSO,,$H,O is formed, and this is the 
essential constituent of ordinary plaster of Paris. In addition to 
the water represented in its formula (6°2%), this substance absorbs 
a variable quantity of water (for it is porous and hygroscopic) up 
to-a maximum of about 8% in all, the amount depending on the 
atmospheric humidity. 

Calorimetric and microscopic observations confirm in the main 
the theory of the mechanism of the setting of plaster of Paris due 
to Le Chateliér. 

A slow hardening of the set plaster continues for several days, 
until an excess of water is present. The rapidity of this process 
depends on the atmospheric humidity and on the degree of porosity 
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of the plaster, which can be determined by its absorption of 
petroleum, the air in the pores having been first removed by 
exhaustion. 

The quantity of soluble anhydrite in a plaster can be estimated 
by keeping a weighed sample for twelve hours over water, then 
transferring it to a desiccator containing concentrated sulphuric 
acid (D 1°40) until of constant weight. The increase in weight 
observed, muliplied by the factor 15°11, gives the quantity of 
soluble anhydrite. 

The quantity of semihydrate in a plaster may be estimated by 
treating a weighed sample with a large excess of water (so that 
no paste is formed) and (after one hour) drying at 60—65°, and 
subsequently over sulphuric acid for twenty-four hours. The 
observed increase in weight, multiplied by the factor 5°3707, gives 
the quantity of semihydrate present, any soluble anhydrite being 
allowed for previously. 

Details are given of the ways in which other chemical and 
mechanical tests may be effected. R. V. 8. 


Atomic Weight of Barium. W. (icusner pe Coninck (Chem. 
Zenty., 1914, i, 740; from Rev, gén. Chim. pure appl., 1913, 16, 
405. Compare A., 1913, ii, 1055)——Experiments in which barium 
carbonate was converted into barium sulphate have given 137°38 as 
the atomic weight of barium. H. M. D. 


Borates. I. The System BaO-B,O,-H,O at 30°. U. Sporar 
(Atti R. Accad. Lincei, 1914, [v], 23, i, 530—534).—By the interaction 
of barium hydroxide and boric acid under various conditions 
(which are described), borates of the following compositions have 
been obtained: BaO,B,0,,4H,O; 2Ba0,3B,0,,6H.0 ; 

BaO,3B,0,,7H,0. 
R. V. S. 


The Binary System Mg0-SiO,. N. L. Bowen and Oar 
ANvERSEN (Amer. J. Sci.. 1914, [iv], 3'7, 487— 500 *).—The mixtures 
of magnesium oxide and silica were heated at constant tempera- 
ture in a resistance furnace until equilibrium was attained, rapidly 
cooled by quenching in mercury, and then examined microscopically 
in order to determine the nature of the solid phases. 

The results obtained show that the compounds Mg,SiO, and 
MgSi0O, are capable of existence in contact with liquid. The ortho- 
silicate crystallises in the form corresponding with the mineral 
forsterite, whilst the metasilicate forms crystals which resemble 
enstatite in most properties, but on account of their monoclinic 
symmetry are referred to as clino-enstatite. 

Clino-enstatite is transformed at 1557° into forsterite + liquid, 
complete liquefaction requiring a temperature of 1577°.  For- 
sterite melts at 1890°+20°. The eutectic point at which MgO and 
Mg.SiO, co-exist corresponds with 1850°+20° and the approximate 
composition 14% MgO, 86% Mg.SiO,. The eutectic point in which 


* and Zeil/sch. anorg. Chem., 1914,i\87, 283—299. 
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MgSiO, and SiO, are the co-existing solid phases, lies at 1543°+2° 
and the composition 87°5% MgSiOg, 12°5% SiO,. 

The nature of the relations existing between forsterite and clino- 
enstatite is discussed in reference to petrological problems. 
H. M. D. 


Complex Ionisations. C. BLomBere (Ch-m. Weekblad, 1914, 11, 
458—460)—The author represents the ionisation of magnesium 
citrate as taking place in three stages: 

(1) Mg,Ci, — Mg,’Ci+ Mg’Ci; 
(2) Mg,"Ci — Mg"*+Mg/Ci; (3) Mg/Ci — Mg*’+ Ci”, 

The ionisation of ferric pyrophosphate is given by the scheme: 

Fe,(P,0;); = | Fes(P:0;)s]° + [Fe(P,0;)]’. lw 


The Variations in the Atomic Weight obtained with Lead 
Derived from Different Minerals. Maurice Curtis (Compt. rend., 
1914, 158, 1676—1679).—Pure lead has been prepared from 
galena and from minerals containing uranium and thorium, the 
process of purification being repeated, if necessary. The atomic 
weight of each sample of lead was then determined by Stas’s 
method from the ratio Pb : Pb(NO;),. The atomic weight of lead 
from uranium minerals is distinctly lower (206°36—206°64) than 
that from galena (207°01), whilst the value for lead from monazite 
is slightly higher (207-08). These results are in agreement with 
the theory of classification and transformation of the radioactive 
elements. W. G. 


Crystallographic and Thermal Investigation of Systems 
Formed by Lead Chloride with the Chlorides of Univalent 
Metals. Kurt Treis (Jahrb. Min, Beil.-Bd., 1914, 3'7. 766—818).— 
The binary systems formed by lead chloride in combination with 
lithium, sodium, potassium, rubidium, and silver chloride have been 
investigated by determination of the melting- and freezing-point 
curves and by examination of the structure of the products of 
crystallisation. The ternary system lead, sodium, and potassium 
chlorides was also investigated in detail. 

The data for lead chloride in combination with lithium, sodium, 
and silver chloride indicate that no compounds are formed, and 
that the chlorides are not miscible in the solid state. The freezing- 
point diagram shows two curves, which meet in the eutectic point. 
The eutectic temperature and composition for the three systems 
are as follows, the composition being expressed in mols. % of lead 
chloride: fithium chloride 410°, 55%; sodium chloride 411°, 73%; 
silver chloride 310°, 40°5%. 

Lead chloride and potassium chloride give rise to two compounds, 
2PbCl,,KCl and PbCl,,2KCl, the first of which melts at 440°, whilst 
the second decomposes at 490° with the separation of potassium 
chloride in the crystalline form. The author’s experiments afford no 
evidence of the formation of the compound PbCI,,4KCI, the exist- 
ence of which is indicated by observations of Lorenz and Ruckstuhl 
(A., 1906, ii; 853). 
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Lead chloride and rubidium chloride yield three double salts of 
the composition 2PCl,,RbCl; PbCl,,RbCl; and PbCl,,2RbCl. The 
first and second melt at 423° and 440° respectively, whilst the third 
decomposes with the separation oi solid rubidium chloride at 448°. 

All the double salts crystallise in rhombic forms, and those of 
similar composition appear to be isomorphous. 

The system formed by the combination of sodium and potassium 
chloride has also been further investigated. These chlorides form 
a complete series of mixed crystals, and the freezing-point curve 
shows a minimum at 661° and 52 mols. % of sodium chloride. The 
corresponding melting-point curve was obtained by observations on 
solidified mixtures, the temperature of which was not allowed to 
fall below 500°, which is well above the demixing temperature. 
The demixing curve shows a maximum of 398° at the composition 
which corresponds with the minimum on the freezing-point curve. 

The chlorides of lead, sodium, and potassium afford a ternary 
system, which is characterised by two eutectic points. The solid 
phases PbCl,, 2PbCl,,KCl, and NaCl co-exist in the eutectic point 
at 383°, where the composition of the fused mass is 71PbCl,, 11 KCl, 
and 18NaCl. The coexisting solid phases in the second eutectic 
point are 2PbCl,,KCl, PbCl,,2KCl, and NaCl; the temperature is 
387°, and the composition 48PbCl,, 36KCI, “and 16NaCl. The 
numbers express the composition as mols. %. H. M. D. 


Behaviour of Metals, especially Copper, towards Dilute 
Acids. J. Ricnarp (Chem. Zentr., 1914, i, 859; from Zeitsch. phys.- 
chem. Unterr., 1914, 2'7, 31—34).—When copper is left in N-nitric 
acid it becomes brown. This is considered to be evidence in 
support of ihe view that the metal is first of all oxidised in the 
action of nitric acid. J. C. W. 


Oxidation of Copper. Influence of Temperature and 
Pressure. Ernest Bercer (Compt. rend., 1914, 158, 1502—1505). 
~-The author has shown that oxidation of copper by dry oxygen 
takes place even at the ordinary temperature, although the process 
is not visible to the eye. The velocity of oxidation is practically 
tripled for cach 10° rise in temperature, and is apparently directly 
related to the pressure of the condensed gaseous layer at the 
surface of the metal. W. G. 


Hydrolysis of Rare Earth Sulphates. 8S. H. Karz and C, 
James (J. Amer. Chem. Soc., 1914, 36, 779—784).—Experiments are 
described in which solutions of the sulphates of lanthanum, cerium, 
neodymium, samarium, europium, gadolinium, erbium, and ytter- 
bium were treated with potassium iodide and iodate, and distilled 
by means of a modified form of the apparatus employed by Moody 
(A., 1905, ii, 765) for estimating aluminium. The comparative 
degree of hydrolysis of the various sulphates was ascertained by 
estimating the iodine in the distillates. The sulphates of samarium, 
europium, and gadolinium gave nearly the same results, but it was 
observed that throughout the series the tendency to hydrolysis 
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increased with increasing atomic weight. The experiments indicate 
that in purifying gadolinium from samarium by fractional precipi- 
tation with ammonium hydroxide, the samarium would be concen- 
trated in the last fractions instead of in the early fractions, as 
found by Boisbaudran (A., 1891, 17) and Benedicks (A., 1900, ii, 
209). E. G. 


Action of Bromine on the Hydroxides of Lanthanum and 
the Didymiums. Puuitie E. Brownine (Compt. rend., 1914, 158, 
1679—1680. Compare A., 1910, ii, 159).—Suspensions of hydr- 
oxides of the metals of the cerium group in a dilute solution of 
potassium hydroxide all dissolve on the addition of bromine water 
with the exception of cerium hydroxide. Lanthanum hydroxide 
dissolves far more rapidly than either neodymium or praseodymium 
hydroxides, and the author suggests treatment with bromine water 
and filtration, followed by reprecipitation as oxalate, calcining to 
oxide, and then further treatment with bromine water as a means 
of separating lanthanum from the didymiums. The method, whilst 
more rapid, does not give such good results as von Loelsbach’s 
method of crystallisation of the double ammonium nitrates. 

W. G. 


[Purification of] Scandium [Compounds]. Jonann Srerpa- 
Boum (Zeitsch. Elekirochem., 1914, 20, 289—295).—The paper deals 
mainly with the preparation of pure scandium oxide from the 
residual oxides left after wolframite had been used for the pre- 
paration of sodium tungstate. This residue contained oxides of 
silicon, tin, tungsten, titanium, iron, manganese, lead, bismuth, 
copper, calcium, molybdenum and rare earth oxides, which were 
mainly scandium and thorium. About 1 kilo. of the mixed oxide 
was added slowly to 14 kilos. of concentrated hydrochloric acid 
solution, warmed for four hours on a water-bath, and left until 
the evolution of chlorine had ceased. A semi-liquid mass was 
obtained, which was poured into 5 litres of water, well mixed, 
and filtered through linen. In this way practically the whole of 
the scandium was obtained in solution. To this solution, a solution 
of 100 grams of commercial ammonium fluoride in 1 litre of water 
and enough hydrochloric acid to give it an acid reaction, was 
added. A precipitate was immediately formed, which redissolved, 
and on keeping for twenty-four hours a fine, powdery precipitate 
of scandium fluoride had settled. The supernatant liquid was 
decanted, and the precipitate washed with W-hydrochloric acid 
until a pure white colour was obtained. In this way 2 kilos. of 
somewhat impure scandium oxide were rapidly obtained from 700 
kilos. of the original oxides. The method can be used for the 
quantitative estimation of scandium if there is not much thorium 
present. The oxide thus obtained contained some iron, manganese, 
calcium, lead, copper, and tin, and traces of molybdenum, tungsten, 
thorium, ytterbium, and yttrium. For further purification the 
fluoride was heated with concentrated sulphuric acid in a platinum 
dish unti! all the hydrofluoric acid had been expelled, and then 
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dissolved in a large volume of cold water. The solution so obtained 
had no absorption spectrum, thus demonstrating the absence of 
coloured cerium and yttrium earths. This solution was precipi- 
tated with ammonia, and the precipitate dissolved in hydrochloric 
acid and concentrated. Solid potassium carbonate or ammonium 
carbonate was added until the precipitate of scandium carbonate 
first formed had redissolved to form a double scandium carbonate ; 
ammonium sulphide was then added, and the iron was precipitated 
as sulphide. Manganese was removed by adding a solution of 
iodine in potassium iodide until the solution became permanently 
brown, when manganic hydroxide settled as a fine powder. Molyb- 
denum was removed by adding ammonia until a precipitate was 
just formed; a moderate quantity of formic acid was then added. 
and hydrogen sulphide passed into the solution, when the molyb- 
denum separated as sulphide. Potassium and calcium were reme ved 
by precipitating the scandium as hydroxide and washing. The 
remaining impurities were thorium, yttrium, and ytterbium, the 
two former of which were separated by the Meyer-Winter method 
of recrystallising the double sodium scandium carbonate (A., 1910, 
ii, 854), and the latter by recrystallising the formate. The proper- 
ties of the formate and oxalate of scandium are described. From 
the examination of three hundred fractions it is shown that 
scandium is a uniform substance. In the examination of the 
precipitate obtained in the second analytical group, a rose-yellow 
precipitate was obtained, which had previously been described by 
Ogawa (A., 1908, ii, 952, 953) and Skrabal and Artmann (A., 1909, 
ii, 243), and stated by them to be due to an hitherto unknown 
element. The author has obtained large quantities of this sulphide, 
and has shown that it does not contain a new element, but consists 
of copper sulphide with small quantities of tin sulphide and 
tungsten sulphide and much sulphur. J. F. S. 


Preparation of Aluminium Nitride from its Elements. 
Jouannes Wor (Zeitsch. anory. Chem., 1914, 8'7, 120—128. Com- 
pare A., 1913, ii, 964; Fichter and Spengel, «bid., 711).—Experi- 
ments have been made with a carbon resistance vacuum furnace, 
using nitrogen under various pressures. By heating crude alumin- 
ium nitride in nitrogen under atmospheric pressure to 2010—2030° 
for fifteen minutes a product containing 33°7% of nitrogen (in 
place of 34°08%) may be obtained, but there is much loss by vola- 
tilisation. It is found that the nitride does not volatilise as such, 
but dissociates. When a large excess of nitrogen is present, the 
nitride is regenerated as colourless, hexagonal needles on the sides 
of the tube. Under atmospheric pressure, dissociation takes place at 
1850°. The nitride melts at about 2150—2200°. C. H. D. 


Silicious Iron. Grorers CHarpy and Anprt Cornu (Bull. Soc. 
chim., 1914, [iv], 15, 497—500).—Polemical against Vigouroux (idi-l., 
268; and also A., 1913, ii, 512; compare Charpy and Cornu, A., 
1913, ii, 512, 852). H. W. 
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Ancient Damascened Steel. W. Guerrier (/ntern. Zeitsch. 
Metallographie, 1914, 5, 129—141).—The structure of damascened 
steel is due to the segregation of cementite. Lamellar pearlite is 
absent, and the bands consist of ferrite containing isolated granules 
of cementite, which are segregated in certain zones. The structure 
only occurs in the absence of slag and other impurities. It has not 
yet been possible to reproduce the structure, but prolonged heating 
at a temperature below 700° must be a necessary condition. 

C. H. D. 


The Compounds of Nitric Oxide with Ferrous and Cupric 
Salts. W. Mancuor (Ser., 1914, 4'7, 1601—1614).—When a solution 
of ammonium phosphate (1°6 grams in 25 c.c. of water) is added 
to a solution of 1 gram of ferrous chloride in 20. c.c. of alcohol 
saturated with nitric oxide at 0°, the whole operation being carried 
out in an atmosphere of nitric oxide, a blackish-brown, viscid oil is 
precipitated, which crystallises when cooled in a freezing mixture. 
No nitric oxide is evolved during the precipitation. By appro- 
priate manipulation at low temperatures the substance can be 
obtained pure, in the form of brown, flaky crystals, m. p. 16°, and 
having a composition corresponding with the formula Fe(NO)HPO,, 
which is ferronitricoxide phosphate. Freshly precipitated ferrous 
phosphate also absorbs nitric oxide, with the formation of the 
same compound. It oxidises slowly in the air to white ferric 
phosphate. 

Other similar salts have not yet been characterised, but it is 
noteworthy that the sparingly soluble ferrous oxalate gives a 
readily soluble nitric oxide oxalate. 

Manchot and Huttner have shown previously (A., 1910, ii, 414) 
that the quantity of combined nitric oxide in the equilibrium 
FeCl, + NO — FeCl,,NO, is at first diminished by the addition of 
increasing quantities of hydrochloric acid, and then increases to a 
limiting value of 1 mol. of nitric oxide to 1 atom of iron. By 
similar methods it is now shown that the same holds for the equili- 
brium FeBr,+NO — FeBr,,NO, as influenced by the presence 
of hydrobromic acid. 

Further experiments with copper salts (fluoride, bromide, nitrate, 
acetate, tartrate, formate, and glycollate) have shown that only the 
sulphate, chloride, and bromide combine with nitric oxide according 
to the reversible action: CuR,+ NO — CuR,,NO. The combina- 
tion takes place in alcoholic solution, the presence of water greatly 
diminishing the amount of combination. 

Migration experiments showed that the brown ferrous nitric 
oxide compounds contain the complex cation (FeNO)**, whereas 
in the green compounds a complex ferrous anion containing nitric 
oxide exists (compare A., 1910, ii, 414). The red solutions of 
ferrous sulphate and of copper sulphate in concentrated sulphuric 
acid containing nitric oxide are quite indifferent to the action of 
the electric current. 

The combination with nitric oxide seems to be characteristic of 
the normal ferrous (and cupric) compounds, and not of those in 
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which the metal is present in a stable complex ion; for example, 
if 2:2/-dipyridyl is added to a solution of ferrous sulphate saturated 
with nitric oxide, the stable tri-2:2/-dipyridyl ferrous complex is 
formed, and the nitric oxide is quantitatively evolved. If the 
complex is less stable, as, for example, in the ferropentacyanammine 
salts, nitric oxide can enter into combination (compare Manchot, 
Merry, and Woringer, A., 1912, i, 955). The author is of the 
opinion that when combination with nitric oxide occurs, the addi- 
tion is primarily to the whole molecule of the salt, and not to 
the ion. 

The fact that the deep red ferrotridipyridyl salts do not absorb 
nitric oxide shows that there is no necessary connexion between 
the colour of iron compounds and their power of absorbing gases 
(compare Werner, A., 1912, i, 298). T. S. P. 


Transformation Phenomena in Sodium Molybdates and 
Tungstates. I. M. Amaporr (Atti R. Acead. Lincei, 1914, [v], 
23, i, 707—711. Compare van Klooster. this vol., ii, 167).—The 
transformation points of sodium molybdate found by the cooling 
method are 616°, 580°, and 410°. When obtained by heating curves, 
they are found at 634°, 592°, and 444°. Experiments with sodium 
tungstate indicate the existence of two transformation points (582° 
and 571°), and reasons are adduced against Klooster’s views, based 


on observations of the heating curve, that there is only one. 
R. V. 8. 


The Hydrolysis of Stannic Chloride and Bromide. Paur 
Pretrrer [with E. MOLier and E. Pros] (Zeitsch. anorg. Chem., 1914, 
87, 235—247).—The mechanism of hydrolysis of stannic haloids 
has been studied by means of a comparison with the products of 
alcoholysis. The hydrates of stannic chloride and bromide and the 
corresponding basic salts are shown from their conductivities not 
to be aquo-salts, but non-ionised compounds of the class of the 
compound of stannic chloride with pyridine. Hydrolysis is pre- 
ceded by the formation of additive compounds. 

Tin hydrozytrichloride, SnCl,OH,3H,O, is prepared from the 
compound containing ether (A., 1905, ii, 594). It dissolves in 
water to a clear solution, and also in organic solvents. The corre- 
sponding bromide, SnBr,OH,3H,O, is also crystalline, but decom- 
poses without melting. 

The compounds SnCl,,2EtOH and SnCl,,2MeOH are crystalline. 
The glycol compound, SnCl,,2C,H,(OH),, has m. p. 124—130°, and 
the bromide, SnBr,,2C,H,(OH),, is also crystalline. The glycol 
acetate, SnCl,,C,H,(OAc),, has m. p. 60°. C. H. D. 

The Binary System Stannous Chloride-Lithium Chloride. G. 
Rack (Centr. Min., 1914, 326—328. Compare A., 1913, ii, 605).— 
Stannous chloride (m. p. 239°) and lithium chloride (m. p. 609°) 
mix completely in fusions, but do not form mixed crystals. There is 
a eutectic at 215° with 15 mol. % LiCl. The system SnCl,—PbCl, 
forms a continuous series of mixed crystals, and the systems of 
lead chloride with alkali chlorides are analogous to those of tin 
chloride with the corresponding alkali chlorides. L. J. S. 
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Investigations at High Temperatures. IV. The Prepara- 
tion of Articles from Zirconia. Orro Rurr and Grore LauscHKE 
(Zettsch. anorg. Chem., 1914, 87, 198—208. Compare A., 1913, ii, 
960; this vol., ii, 474)—The zirconia is pressed into shape in a 
mould and dried at 120—130°, and is then heated very gradually 
to 1500° in a gas furnace, and maintained for two hours at that 
temperature. It is found that the greatest resistance to high 
temperatures (2000—2400°) is given by zirconia obtained by pre- 
cipitating the hydroxide and igniting at 1400° for ten hours, whilst 
natural zirconia, containing 83°5% ZrO,, gives the lowest porosity, 
but crucibles of this material cannot be employed above 1900°, as 
they soften and lose silica by volatilisation. They require much 
less rapid heating than crucibles of purified zirconia. The addition 
of 1% of dry starch when mixing is of advantage, but increases the 
porosity. C. H. D. 


Preparation of the Elements Thorium, Uranium, Zirconium, 
and Titanium. D. Lexy, jun. and L. Hampurcer (Zettsch. anorg. 
Chem., 1914, 87, 209—228).—The method adopted is the reduction 
of the anhydrous chlorides by means of sodium. For this purpose it 
is necessary to have the chlorides in a compact, ‘crystalline form, in 
order to lessen their hygroscopic qualities, and to conduct the 
operations in a vacuum. 

Thorium chloride is best prepared by heating the oxide in a 
stream of chloride and sulphur chloride at 670°, and subliming the 
crystalline product in a vacuum. The sodium is also purified by 
distillation in a vacuum. The solid thorium chloride and sodium 
are then heated together to 700° in an exhausted steel vessel. 
Metallic thorium is thus readily obtained, containing 1% ThO,. 
It is rendered compact by compressing to form a rod, and passing 
an alternating current through it, contained in a specially designed 
vacuum furnace. Sintering yields a compact metal, which may be 
hammered to a thin rod at the ordinary temperature. Thorium is 
more readily fusible than tungsten, and may be completely vola- 
tilised by heating on a tungsten strip. The compact metal is very 
stable towards reagents. 

Uranium tetrachloride is prepared and purified in the same 
manner. Reduction takes place readily, and the metal may be 
rendered compact by heating in an alundum tube in an exhausted 
vessel. It becomes hard and conducting at 1400°, and may then 
be transferred to the sintering furnace. Metallic uranium is less 
malleable than thorium. It is readily dissolved by hydrochloric or 
nitric acid, but is stable towards water and alkalis, 

Zirconium chloride is best prepared by the action of chlorine and 
carbon tetrachloride on the oxide at 800°. It is used without 
resublimation. The metal is rendered compact by sintering, and is 
then highly ductile. It is very resistant to acids, except hydro- 
fluoric and hot concentrated sulphuric acids, and aqua regia. 

Titanium chloride is best prepared by the action of chlorine on 
ferro-titanium (62% Ti), the temperature being kept down to 
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400—500° in order to avoid the sublimation of ferric chloride. 


Titanium is much more reactive than the other metals examined. 
C. H. D. 


Resistance of Platinum Vessels to Hot Nitric Acid. Grecory 
Paut Baxter and Frep Lestiz Grover (J. Amer, Chem. Soc., 1914, 
36, 1089—1091 *).—-In a paper on the atomic weight of selenium, 
Jannek and Meyer (A., 1913, ii, 948) have stated that when 10 c.c. 
of halogen-free nitric acid, distilled through a platinum condenser, 
were evaporated to dryness in a platinum crucible, a non-volatile 
residue was left, weighing 0°00228 gram. 

Experiments have now been carried out which show that concen- 
trated nitric acid, distilled through well-seasoned platinum, does 
not contain any perceptible quantity of dissolved impurities, and 
is, in fact, as pure as that distilled through quartz. The large 
residues obtained by Jannek and Meyer were probably due either 
to the use of vessels of impure platinum, to their insufficient clean- 
ing, or to the presence of traces of hydrochloric acid in the nitric 


acid. E. G. 


Mineralogical Chemistry. 


The Solvents of Coal. Lito Vienon (Compt. rend., 1914, 158, 
1421—1424.+ Compare Bedson, A., 1908, ii, 302).—The author has 
determined the soluble matter in coal when extracted in the cold 
and at the boiling point by alcohol, ether, benzene, toluene, aniline, 
and nitrobenzene respectively. Aniline exerts the greatest solvent 
action, and it is found to dissolve about 26% of good gas coal, but 
only 2% of a poor gas coal. The soluble matter was precipitated 
on the addition of acid. The soluble and insoluble portions of the 
coal were analysed, and the character of the coke obtained from 
them was determined. The soluble portion is richer in hydrogen, 
poorer in ash, and gives an agglomerated, bulky coke, whilst the 
insoluble portion gives a powdery coke. Pyridine and quinoline 
were also tried as solvents at their boiling points, and the latter 
was found to possess a solvent action almost three times as great 
as that of the former. W. G. 


Compositicn of Bornite and its Relation to Other Sulpho- 
minerals. E. H. Kraus and J. P. Gotnsperry (Amer. J. Sci, 1914, 
[iv], 3'7, 539—553).—Crystals of bornite from Bristol, Connecticut, 
are described, and several new crystal forms are recorded. Analy- 
sis of pure, crystallised material, proved to be homogeneous by 
metallographic methods, gave the results under I, corresponding 
with the formula Cu,.Fe,S,. Since these results differ from those 
obtained by Harrington (A., 1904, ii, 46) on crystals from the same 


* and Zeitsch. anorg Chem., 1914, 87, 353—356. 
+ and Bull. Soc chim., 1914, [iv], 15, 540—544. 
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locality, a portion of Harrington’s material has been re-analysed, 
with the results under II, confirming the formula given by him 
for this sample of material, namely, Cu, Fe,8,: 


Cu. Fe. 8. Total. Sp. gr. 
I. 65°665 9°705 24°650 100-020 5°086 
Il. 63°18 11°38 25°43 99°99 5°072 (Harrington) 


The wide variations in composition shown by these and other 
analyses of bornite may be expressed by the formula Cu,Fe,§8,, 
where y=$+3. The individual analyses fall into a more or less 
continuous series ranging from Fe,8, to Cu,S (chalcocite), in which 
other intermediate members are chalcopyrite, Cu,Fe,8,, and barn- 
hardtite (Cu,Fe,S,;). There is a progressive change in the sp. gr. 
(from 4°2 for chalcopyrite to 5°51 for chalcocite), and in the topic 
axes throughout the series. 

The numerous thio-salts known as minerals are reduced to the 
same type, M’,R/’,8,, where M’/ is copper, silver, lead, etc., and 
R/” is arsenic, antimony, or bismuth. In the majority y= +3, 
but in some y=3+6, ete. Morphotropic series similar to the 
one (Fe,S8;-Cu,8) noted above are indicated, for example, 
As,8,—PbS (including orpiment, sartorite, etc., and galena) and 
Sb,S,-Ag,S (including stibnite, miargyrite, pyrargyrite, etc., and 
argentite). L. J. 8. 


“ Heliodors” from South-west Africa. Orro Hauser and 
H. Herzrecp (Chem. Zeit, 1914, 38, 694—695)—The mineral 
“heliodor ” crystallises in yellow, hexagonal prisms, D 2°74, show- 
ing double refraction of negative type. Its behaviour on cleavage 
is consistent with the view that it belongs to the group of beryls. 
Analysis gave: 


Al,O,. Fe,05. GIO. SiO,. Total. 
18°60 0°55 13°88 66°89 99-99 


It also contains a small amount of uranium, the quantity of 
which was approximately determined as U;,0, 0°02—0°04%. The 
colour of the mineral is mainly determined by the iron content. 

Under the influence of cathode rays it gives rise to a blue phos- 
phorescence, and when the action is prolonged the colour of the 
mineral changes from yellow to grey. It is opalescent, and exhibits 
a weak green fluorescence. Corresponding with the uranium 
content, it is also found to be slightly radioactive. H. M. D. 


Epidote and Garnet from the Mine of Brosso (Piedmont). 
KE. Grint (Atti R. Accad. Lincei, 1914, [v], 23, i, 535—538).—The 
epidote (pistacite) has the composition : 


SiO.. Al,05. FeO. CaO. Med. H,O. Total. 
38°02 19-00 16°20 24°49 0°37 2°31 100-39 


Under Fe,O, is included 1°:06% FeO. The garnet is of the 
grossularia variety. R. V. 8. 
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Garnet in Asbestos from the Binnental. Laura Hezner 
(Centr. Min., 1914, 325).—Small, transparent, emerald-green, rhombic 
dodecahedra and grains of garnet occur loosely embedded in matted 
asbestos. The following analysis shows the material to be nearly 
pure andradite, Ca,Fe,Si,O,,: 


Si0,. Al,O3. FeO; MnO. CaO. MgO. H,0. Total. 
35°40 0°45 31°19 0°08 32°91 0°18 0°27 100°48 


L. J. 8. 


Speziaite, a New Amphibole from Traversella. Lwvi«e1 
Cotomsa (Atti R. Accad. Sci. Torino, 1914, 49, 625—634).—The 
thick, granitiferous pyroxenites of the Riondello deposits at Traver- 
sella contain fibres, sometimes isolated and sometimes united in 
bundles, of a mineral which, although referable to the group of 
monoclinic amphiboles, the author regards as a distinct variety or 
perhaps an independent mineral species. This mineral, to which 
the name speziatte is given, may possibly be formed at the expense 
of pre-existing pyroxene, but is more probably of posterior forma- 
tion. It forms either geodes or drusy masses of dark green or 
intense brown, monoclinic fibres; B=73—74°, D=3°362. Analysis 
gives the results: 


SiO, Al,0,. Fe,0,. CaO. MgO. FeO. MnO. Na,O. K,O. H,0. Total. 
36°21 0°79 34°57 10°53 7°87 3°56 0°67 408 0°93 0°50 99°71 


which correspond with the empirical formula 
278i0,,10Fe,0,,24(Ca,Mg,Fe,Na,,H,)O. 
Speziaite is hence probably an orthosilicate of the constitution : 
5Fe!’’,(SiO,)3,12(Ca,Mg,Fe/’,Na,,H,).Si0O,. 
=. EP. 


Fluorine in Mineral Waters. Armanp Gautier and PauL 
CLausMANN (Compt. rend., 1914, 158, 1631—1640).—By the method 
already described (compare A., 1912, ii, 805, 806) the authors have 
estimated the fluorine content of a large number of mineral waters 
of differing type and origin, including sea-water at different depths 
and waters of volcanic origin. From their results they draw the 
following conclusions. 

Fluorine exists in all mineral waters, whether cold or thermal, 
in amounts varying from 0°15 to 6°32 mg. per litre. The waters 
richest in fluorine are those of volcanic origin. Waters from cold 
surface springs, particularly those rich in calcium sulphate, may 
contain upwards of 2 mg. of fluorine per litre, owing to solution 
of the calcium fluoride, originally deposited with the gypsum. 
Neither in waters from the same centre nor in those from different 
centres is there any relationship between fluorine content and 
temperature. In waters of the same origin, the fluorine content, 
whilst not proportional to, generally varies in the same direction 
as, the total salinity, although there are exceptions. Waters contain- 
ing sulphur dioxide or hydrogen sulphide have the highest fluorine 
content with respect to total salinity. In sea-water the fluorine 
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content varies very little either with the locality or the depth, and 
is generally about 0°30 mg. per litre. Seismic disturbances produce 
an immediate and notable effect on the fluorine content of thermal 
waters, producing an increase in one case of nearly 100%, although 
after a year the water had returned to its initial content. W. G. 


Boron in Mineral Waters. H. Fonzes-Diacon and Fasre 
(Compt. rend., 1914, 158, 1541—1542).—The authors have estimated 
the amount of boron in a number of mineral waters from different 
sources by Bertrand and Agulhon’s colorimetric method (compare 
A., 1910, ii, 241). In the different springs at Vichy the boron 
content seems to increase with the temperature of the springs. 


Analytical Chemistry. 


Copper Cathode in Hlectroanalysis. Junio pe GuzMAN 
Carrancio (Anal. Fis. Quim., 1914, 12, 297—305).—A _ copper 
electrode may replace one of platinum without loss of accuracy in 
the estimation of copper, nickel, cobalt, zinc, cadmium, and silver. 


G. D. L. 


Estimation of Chlorine [ons in Natural Waters. L. W. 
WINKLER (Zeitsch. anal. Chem., 1914, 53, 359—362).—To 100 c.c. of 
the sample is added 1 c.c. of 10% potassium chromate and then 
silver nitrate solution (1 c.c.=1 mg. of chlorine) until the colour 
turns reddish, which coloration is then again discharged by a 
drop of dilute sodium chloride solution. This greenish-yellow 
liquid serves for comparison. To another 100 c.c. of the sample 
is then also added 1 c.c. of potassium chromate and then silver 
solution until, when compared with the first test, a just percep- 
tible reddish coloration sets in which lasts for at least five minutes. 
Artificial light should be employed. L. pe K. 


Estimation of Iodine, especially in Organic Substances. 
R. GrttzNner (Chem. Zeit., 1914, 38, 769—770).—A weighed quantity 
of the substance is mixed with powdered sodium hydroxide, 
moistened, dried, sodium peroxide or barium peroxide is added, 
and the mixture is incinerated. After cooling, a small quantity 
of charcoal is added and the mixture is again heated. The fused 
mass is then dissolved in water and the solution is filtered; when 
barium peroxide has been used, the solution may be treated with 
carbon dioxide and sodium sulphate before filtration. The alkaline 
solution is now boiled after the addition of a small quantity of 
potassium permanganate, then acidified with sulphuric acid, boiled, 
rendered alkaline, and again boiled after the addition of alcohol. 
The mixture is filtered while hot, excess of alcohol is expelled by 
boiling the filtrate, which is then rendered slightly acid with a 
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mixture of sulphuric acid and phosphoric acid, ammonium sulphate 
is added, the whole is boiled for three minutes, cooled, and the 
iodic acid is titrated after the addition of sulphuric acid and 
potassium iodide. Six atoms of iodine thus liberated and titrated 
correspond with 1 atom of iodine in the original substance. 


W. P. S. 


Estimation of Organically Combined Iodine in Preparations, 
especially in lIodine-Albumin Preparations. F. Ecxarpt 
(Pharm. Zeit., 1914, 59, 441. Compare A., 1914, ii, 286).—About 
1 gram of the substance is moistened in a flat-bottomed basin 
with 3 c.c. of 30% sodium hydroxide solution and, after some 
hours, the mixture is heated cautiously and then incinerated. 
The carbonised residue is dissolved in water, rendered slightly 
acid with tartaric acid, and then treated with 3 c.c. of dilute 
sulphuric acid. The solution is shaken with carbon disulphide 
after the addition of sodium nitrite, and the solution of the iodine 


in carbon disulphide is titrated with thiosulphate solution. 
W. P. &. 


Greeff’s Method for the Volumetric Estimation of Fluorine. 
I, Bettucet (Ann. Chim. Applicata, 1914, 1. 441—446).—The author 
has made a number of experiments with varying quantities of 
sodium fluoride in order to ascertain the accuracy and limits of 
applicability of the method of estimating fluorine devised by 
Greeff (A., 1913, ii, 975). The conditions given by the latter yield 
accurate results only when the amount of alkali fluoride does not 
differ greatly from 0°2 gram; thus 0°05, 0°04, and 0°02 gram 
taken gave respectively 0°0449, 0°0336, and 0°0078 gram found. 
With these smaller quantities of fluorides, approximate estima- 
tions may be effected if the titrations are carried out in the presence 
of proportionately small amounts of sodium chloride. T. H. P. 


Estimation of Sulphur in Iron Pyrites. Ernest Martin 
(Mon, Sei., 1914, [v], 4, i, 866)—A few further remarks on 
the process already communicated (this vol., ii, 287). The barium 
hydroxide solution employed should be titrated and reduced to 
exactly 21°87 grams of barium oxide per litre. In the assay of 
pyrites, 60 c.c. and, in the case of burnt pyrites, 25 c.c. of the 
solution should be used. When passing the current of carbon 
dioxide, this should be stopped before the pink colour (due to 
phenolphthalein) has entirely gone. A complete  decolorisa- 
tion soon follows. After titration, it is necessary to ensure 
that a sufficiency of barium has been used by adding a few drops 
of barium chloride which should give no turbidity. L. pe K. 


Estimation of Sulphides in Lime Liquors. Joun R. Biockhy 
and P. V. Meup (Collegium, 1914, 73—75).—A reply to McCandlish 
and Wilson (A., 1913, ii, 1068); trustworthy results may be 
obtained in the titration of sulphides in lime liquors by means of 
ammoniacal zine sulphate solution, provided that ammonium 
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chloride is added to the latter solution. The presence of ammon- 
ium chloride prevents the precipitation of zinc hydroxide by the 
calcium. hydroxide present in the liquor. . 


Gravimetric Estimation of Tellurium. A. GurTsier and J. 
Huser (Zeitsch. anal. Chem , 1914, 53, 430—433).—The process given 
by Lenher and Homberger and partly based on the fact noticed 
by Gutbier that hydrazine hydrochloride is an excellent reducing 
agent for tellurium compounds is strongly recommended by the 
authors. 

The solution of the compound in 10% hydrochloric acid is boiled 
and mixed first with 15 c.c. of a saturated solution of sulphur 
dioxide, then with 10 c.c. of 15% aqueous hydrazine hydrochloride, 
and then again with another 25 c.c. of sulphur dioxide solution. 
The tellurium is precipitated after five minutes’ boiling, and may 
then be collected, washed with water and finally with alcohol, and 
dried at 100—105°. L. ve K. 


Properties and Applications of Ama'gamated Aluminium. 
Ciément Bercer (Rev. gén. Chim. pure appl., 1914, 17, 1—4).— 
Aluminium amalgam may be used to reduce concentrated solutions 
of nitrates or nitrites to ammonia, according to the equation, 
6KNO, + 16Al + 42KOH = 6NH, + 16K,A10, + 12H,O, and the pro- 
cess may be applied to the estimation of those compounds. 


J.C. W. 


Estimation of Ammonia in I/luminating Gas. J.D. Eowarps 
(7. Ind. Eng. Chem., 1914, 6, 468—469).—Experiments with various 
forms of apparatus for containing the standard acid employed 
for the absorption of the ammonia yielded results showing that 
the Emmerling tower, the Lacey apparatus, the ordinary gas 
wash-bottle, the official (American) apparatus, and a modified 
form of the Cumming wash-bottle (in which the gas passes through 
a small nozzle and circulates the acid continuously), all act as 
efficient absorption apparatus. Sodium alizarinsulphonate is 
recommended as a sensitive indicator for use in the titration of 
solutions containing ammonium salts. W. P. S. 


Proposed Modification of the Kober Method for Quantitative 
Ammonia Distillation by Aeration. F. L. Dittincnam (J. Amer. 
Chem. Soc., 1914, 36, 1310—1312).—In carrying out some experi- 
ments by the method described by Kober and Graves (A., 1913, 
ii, 978), it was found that the ammonia could not be entirely 
removed. If, however, gentle heat is applied during the aeration 
process, the whole of the ammonia from ammonium sulphate can 
be recovered in one and a-half hours. E. G. 


New Modification of the Kjeldahl Method. L. Marino and 
F. Gonnexut (Atti PR. Accad, Lincei, 1914, [v], 23, i, 523—530).—The 
use of vanadium pentoxide as a catalyst in the Kjeldahl process 
has been suggested by Oefele (Pharm. Zentr-h., 1911, 52, 1121), 
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but according to the authors’ results recorded in this paper, his 
method yields figures showing an error of about 1%. Accurate 
results are obtained, however, by boiling the organic substance 
(about 1 gram) with 20 c.c. of concentrated sulphuric acid, 7 
grams of potassium sulphate and 0°2 gram of vanadium pentoxide 
until an emerald-green solution is formed. This method may be 
employed with advantage is cases where Gunning’s modification 
does not suffice to convert all the nitrogen present into ammonia. 


R. V. S. 


Indicating Stopper for Some Distillations. ANNipaLe Ferraro 
(Boll. chim. farm., 1914, 53, 8—9).—In the distillation in Kjeldahl’s 
process it is convenient to provide the downward portion of the 


.glass tube leading to the condenser with a tubulature at one side. 


In this is fitted a ground glass stopper, the lower end of which 
(projecting into the tube) has a small receptacle containing a 
drop of litmus. The end of the distillation can then be recognised 
easily. R. V. S. 


Comparison of Neutral Ammonium Citrate with Sodium 
Citrate and 1/10-Citric Acid. Paut Rupyick, W. B. Dersy, 
and W. L. Latsnaw (J. Jnd. Eng. Chem., 1914, 6, 486—487).— 
The results obtained by the use of sodium citrate solution in the 
estimation of citrate-soluble phosphoric acid as proposed by Bos- 
worth (this vol., ii, 289) do not agree with those yielded with 
normal ammonium citrate solution unless a relatively concentrated 
solution of sodium citrate (500 grams per litre) is employed, and 
even then the results are not always trustworthy. More favour- 
able figures are obtained when .V/10-citric acid is used as a substi- 
tute for ammonium citrate. wre 


Sources of Error in the Analysis of Basic Slag. M. Popp 


(Chem. Zeit., 1914, 38, 741—742).—Care should be taken to mix the 


sample after it has been passed through a sieve, since the sifting 
operation tends to form layers of material of unequal composition. 
In the estimation of the phosphoric acid soluble in citric acid, the 
substance should be shaken for exactly thirty minutes with the 
acid solution, and the solution then poured on a large filter; 
fresh portions of the solution should not be added to the latter 
as it empties, since the solution which remains in contact with the 
substance meanwhile dissolves further quantities of phosphoric 
acid. Fifty c.c. of the filtrate are then treated as described 
previously by the author (A., 1912, ii, 992). W. PF. G. 


Estimation of Phosphates in Soil Extracts. James ARTHUR 
Prescott (J. Agric. Sci., 1914, 6, 111—120).—A_ portion of the 
extract containing 5—10 mg. of phosphoric oxide is evaporated 
to dryness, ignited at a dull red heat for fifteen minutes (Neu- 
bauer, A., 1906, ii, 52), and digested with 50 c.c. of 10% sulphuric 
acid for half an hour on a sand-bath. It is then filtered, washed 
with hot water, and diluted to 110 cc. The solution is then 
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treated with 25 c.c. of ammonium nitrate solution (50%), heated 
to 55°, and precipitated with 25 c.c. of ammonium molybdate 
solution, previously heated to 55°. After two hours the solution 
is decanted through a filter and the precipitate washed by decan- 
tation several times with 2% sodium nitrate solution, until no 
longer acid. The filter is transferred to the beaker and the pre- 
cipitate dissolved in standard alkali and titrated back. The factor 
for V/10-alkali is 1 c.c.=0°0003004 gram of P,O,. 

The ammonium molybdate solution is made by dissolving 150 
grams of ammonium molybdate in 1000 c.c. of water and adding 
the solution to 1000 c.c. of nitric acid (D1°2). N. H. J. M. 


Estimation of Carbon in Steel and Iron by the Barium 
Carbonate Titration Method. J. R. Cain (J. Ind. Eng. Chem., 
1914, 6, 465—468).—Details of procedure are given for the 
titration of barium carbonate resulting from the absorption of 
carbon dioxide in barium hydroxide solution in the estimation of 
carbon by combustion. The barium carbonate is collected on an 
asbestos filter by attaching the Meyer absorption tube directly to 
the latter, and washed, out of contact with air, with 150 c.c. of 
water. A slight excess of V/10-hydrochloric acid is then added to 
the carbonate, a portion of the acid being used to rinse out the 
Meyer tube, and the excess of acid is titrated, using methyl-orange 
as indicator. W. 


Estimation of Carbon Dioxide in Air. A Simple and 
Expeditious Method. W. M. Donerty (/eport. Austral. Ass. Adv. 
Scei., 1913, 14, 100—102).—Several 100 c.c. flasks (say, ten in 
number) filled with water free from carbon dioxide are emptied 
at the place where the sample of air is to be taken. The stoppers 
are then inserted and the samples are tested on the spot or in the 
laboratory. To the flasks are added arithmetically progressive 
quantities of standard sodium carbonate solution containing 
phenolphthalein solution until a limit is reached beyond which it 
is unnecessary to go. The sodium carbonate solution is of such 
strength that 1 c.c. is equivalent to 0°01 c.c. of carbon dioxide. 

W. P. S. 


A Heat-compensated Conductivity Salinometer. MYER 
Coptaus (J. Path. Bact., 1914, 572—576).—The instrument consist: of 
a U-tube, in which the conductivity of a solution is measured 
between platinum points in insulated copper electrodes. Compen- 
sation for temperature is automatically effected by means of ‘“com- 
pound bars” (brass and steel strips) connected to the electrodes. 
When the temperature rises, the bars contract and the electrodes are 
raised ; when it falls, the opposite occurs; a difference in the length 
of the column between the electrodes thus estimates the effect of 
temperature. Full details and drawings are given; and a tabular 
addendum on the saline conductivity of the more important con- 
stituents of sea-water is given; these were made by W. Gibbs 
Lloyd. W. Dz. Hz. 
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A Simple Method of Estimating the Content of Colloidal 
Silver Preparations. F. Leamann (Arch. Pharm., 1914, 252, 
9—12).—Owing to the presence of silver chloride in “collargol” 
and other colloidal silver preparations, the method of determining 
the silver content by removing the organic matter by ignition, 
and estimating the silver in the residue by solution in nitric acid 
and titration with thiocyanate, does not give accurate results. 

The author, therefore, adopts the following method. The silver 
preparation (0°2 gram) is treated with water (10 c.c.) and concen- 
trated sulphuric acid (10 c.c.), and potassium permanganate 
(2 grams) added in small quantities at a time. The mixture is then 
evaporated until the sulphuric acid begins to volatilise, whereby 
the organic matter is destroyed and the silver chloride decom- 
posed. After dilution with water and removal of the manganese 
dioxide by means of ferrous sulphate, the silver is estimated by 
titration with thiocyanate in the usual manner. F. B. 


Estimation of Silver in Collargol and in Organic Tissue- 
fluids. P. W. Danckxwortr (Arch. ’harm., 1914, 252, 69—76).— 
For the estimation of silver in collargol and other colloidal silver 
preparations, the author adopts the following method. 

The preparation is ignited to remove organic matter, and the 
residual silver and silver chloride are brought into solution by 
successive treatment with nitric acid and ammonia, sufficient 
ammonia being used to prevent the precipitation of silver chloride 
on mixing the two solutions. 

An excess of standard potassium cyanide solution is then added, 
and the excess determined by titration with silver nitrate, potass- 
ium iodide being used as indicator. For the estimation of silver 
in lymph a colorimetric method is employed. 

The lymph is evaporated to dryness on the water-bath, ignited 
to remove organic matter, and the residual silver and silver 
chloride dissolved by successive treatment with nitric acid and 
ammonia. The combined solutions are made feebly alkaline with 
ammonia and aqueous hydrogen sulphide is added. The solution 
is then acidified with nitric acid in order to dissolve the ferrous 
sulphide, derived from the iron of the blood with which the lymph 
is always mixed, and the coloration due to the silver sulphide 
matched with that obtained from a silver nitrate solution of known 
content. 

The author claims that 0°02 mg. of silver can be readily esti- 


mated by this method. F. B. 


Estimation of the Hardness of Water. L. W. WINKLER 
(Zeitach. anal. Chem., 1914, 53, 409—415).—The temporary hardness 
(earthy carbonates) is best determined in 100 ec.c. by Lunge’s 
acidimetric process. The total hardness is then estimated in the 
neutral liquid by Blacher’s process (titration with potassium 
palmitate with phenolphthalein as indicator). 

In order to find the hardness caused by calcium only the author 
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titrates with potassium oleate, as in Clark’s process. In order to 
prevent the co-precipitation of magnesia 5 c.c. of the following 
reagent are first added. 

One hundred grams of pure sodium potassium tartrate and 10 
grams of sodium hydroxide are dissolved in 150 c.c. of warm water, 
and when cold 250 c.c. of 10% ammonia are added, and the whole 
is diluted to 500 c.c. 


Very hard waters should be suitably diluted before titration. 
L. pe K. 


Separation of Glucinum and Uranium. M. Wunper and P. 
WenGER (Zeitsch. ana/. Chem. 1914, 53, 371—374).—''» 100 c.c. of 
the solution containing the chlorides or nitrates of these metals 
(about 0°25 gram of joint oxides) are added 10 c.c. of a 3% solution 
of hydrogen peroxide and the whole is heated on the water-bath 
until a rapid evolution of oxygen takes place and the yellow 
uranium precipitate has formed. This is then at once collected 
on a Dreverhoff’s double baryta-filter and washed with dilute 
hydrogen peroxide or dilute ammonium nitrate solution, and then 
ignited to constant weight in a platinum crucible; the result is 
U,0,. From the filtrate the glucinum is recovered by boiling and 
then precipitating with ammonia; the ignited precipitate consists 
of glucinum oxide. 

If the uranium largely exceeds the glucinum a repeated treat- 
ment of the uranium precipitate is advisable. L. pe K. 


Silver Plated Copper Gauze Electrode in the Zinc Estimation. 
O. L. BarnesBry (J. Amer. Chem. Soc., 1914, 36, 1144).—This electrode 
can be made cheaply and serves satisfactorily as a substitute for 
platinum in the electrolytic deposition of zinc, especially when 
alkaline cyanide solutions are employed. It consists of a copper 
gauze spiral supported by means of a heavy copper wire, and is 
coated with silver by electrolysis in a dilute cyanide silver bath. 
A platinum wire is used for the anode connexion. After an 
analysis, the zinc can be easily removed with dilute hydrochloric 


acid. E. G. 


The Sensitiveness of Some Reagents for Lead. Epwin 
ErcriweE (Zettsch. anal. Chem., 1914, 53, 420-——-426).—Tables showing 
the delicacy of a number of reagents used for the detection of 
lead. L. ve K. 


The Higher Lead Oxides. Jarostav Miteaver and Bonumir 
PivniGKa (Zeitech. anal. Chem., 1914, 53, 345—359).—The iodometric 
estimation is very satisfactory provided the following details are 
rigidly observed. 

Five grams of sodium acetate and 0°5 gram of potassium iodide 
are dissolved in 100 c.c. of water and 5 c.c. of glacial acetic acid 
(sodium lactate and lactic acid can also be used). After cooling 
as much as possible, 0°5 gram of the red lead to be tested (or 
0°3 gram of the peroxide) is added, and the iodine liberated 
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is titrated without delay, and with energetic shaking with 
N /100-thiosulphate as usual. L. pE K. 


Colorimetric Estimation of Lead and Copper in Potable 
Water. C. Rexse and J. Dros (Zeitsch. angew. Chem., 1914, 27, 
307—312).—Two methods are recommended. In the first, the lead 
is estimated colorimetrically as sulphide in acetic acid solution, the 
comparisons being made against solutions containing known quanti- 
ties of lead and prepared with water of the same composition (but 
originally free from lead) as the water under examination. When 
copper is present in addition to lead, the two metals are estimated 
together, colorimetrically, and the lead then separately in the 
presence of cyanide. In the second method, the two metals are 
precipitated as their sulphides, collected on an asbestos filter, the 
lead is separated as sulphate and estimated colorimetrically as 
sulphide, whilst the copper is estimated in the filtrate from the 
lead sulphate. W. P. S. 


The Rapid Electrolytic Separation of Copper from Arsenic. 
A. Sreverts and W. WiprEeLMANN (Zeitsch. anorg. Chem., 1914, 87, 
169—174. Compare Richardson, this vol., ii, 148)—-Copper may 
be completely separated from arsenic in nitric acid solution by 
electrolysis with gauze electrodes and rapid stirring, provided that 
the arsenic is in the quinquevalent condition, and that the passage 
of the current is not continued long after the copper is deposited. 
The conditions as to acidity are given by Richardson. 

Ammoniacal solutions may also be used. Using concentric gauze 
electrodes, 0°-1—0°3 gram of copper, in the presence of 0°2 gram of 
arsenic, may be deposited in a pure condition in fifteen minutes, 
the volume being 125 c.c., containing 5% of ammonia and 2% of 
ammonium nitrate at 90°, the current used being 5 amperes. The 
arsenic acid is not reduced and may be precipitated directly from 
the solution by magnesia mixture. C. H. D. 


New Procedure for the Separation of the Copper and Tin 
Groups. Louis J. Currman and Josera K. Marcus (J. Amer. Chem. 
Soc., 1914, 36, 1093—1103).—In view of the disadvantages of the 
ammonium polysulphide method of separating the metals of the 
copper and tin groups, a study has been made of other methods 
which have been suggested for the purpose, namely, the sodium 
carbonate, sodium hydroxide, and potassium hydroxide methods. 
These have been tried both alone and in conjunction with hydrogen 
peroxide, but have not proved altogether satisfactory. 

A scheme of analysis has been devised which is free from the 
objections to the ammonium polysulphide method and provides 
adequately for the systematic detection of quinquevalent arsenic. 
The filtrate from group I is treated with hydrogen sulphide to 
precipitate alkali earth metals together with same of the lead. 
The filtrate from this precipitate is treated with sulphur dioxide, 
before passing in hydrogen sulphide, in order to oxidise stannous 
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tin and to reduce quinquevalent arsenic. The sulphides of the 
divisions of group II are separated completely by means of 
potassium hydroxide, The results of several test analyses are 
quoted, which show that the method is trustworthy. E. G. 


Electrolytic Reduction of Iron for Permanganate Titration. 
H. C. Atuen (J. Amer. Chem. Soc., 1914, 36, 937—949).—This work 
was undertaken in order to determine whether in certain ana- 
lytical operations it is possible to effect the quantitative oxidation 
or reduction of a substance by means of the electric current before 
titrating it with a standard solution. 

It has been found that ferric iron can be completely reduced 
by using a large rotating platinum cathode and a small platinum 
wire anode if the concentration of sulphate is small. By using 
a soluble anode and platinum cathode, complete reduction is 
possible with a wide range of acidity, but with low acidity and 
high current density some of the iron may be deposited on the 
cathode. When a platinum anode is used, chlorides must be 
absent, but with a soluble anode, they may be present, unless too 
high a current density is employed. By using a short-circuited 
cell with a platinum gauze cathode and zine anode, complete re- 
ductién can be obtained with a wide range of acidity; in this 
case, chlorides do not interfere with the reduction. In most cases, 
the best method is to use a short-circuited cell with a copper 
gauze cathode and amalgamated zine rod anode; the concentration 
of the acid must be at least 10 ¢.c. of concentrated sulphuric acid 
in 175 cc. of solution. Under these conditions, 0°12 gram of 
iron can be reduced at the ordinary temperature in eight minutes 
with a zinc efficiency of 70%. The rate of reduction is increased 
in all cases by a rise of temperature. _ £. G. 


Estimation of Iron in Natural Waters. Orto Mayer (Pharm. 
Zeit., 1914, 59, 422).—In the case of waters containing large 
quantities of dissolved organic substances the total iron is estimated 
after the water has been evaporated and the residue incinerated 
and oxidised. Another portion of the water is treated with hydro- 
chloric acid and bromine, and the iron is estimated colorimetrically, 
as described previously by the author (A., 1912, ii, 809) ; the differ- 
ence between the results of the two estimations gives the amount of 
iron in organic combination. The ferrous and ferric iron may also 
be estimated by modifying the latter method. Ww. 2. & 


Colorimetric Estimation of Iron in Water. F. Gorne 
(Zeitsch. Nahr. Genussm., 1914, 27, 676—683).—The colorimetric 
method of estimating iron by means of potassium thiocyanate is 
liable to give low results when the ferrous salts present in a water 
have been oxidised previously by treatment with hydrochloric acid 
and potassium chlorate; more trustworthy results are obtained 
when the oxidation is effected with nitric acid. The error in the 
first case is due to the influence of the hydrochloric acid on the 
ferric thiocyanate and to a certain extent on the quantity of 
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thiocyanate added. The concentration of the acid should be 
0°25 gram of hydrogen chloride per 100 c.c. of the solution, and not 
less than 5 c.c. of 10% potassium thiocyanate solution should be 
added. The influence of nitric acid is somewhat less than that of 
hydrochloric acid. Approximately the same concentration of acid 
and thiocyanate should be present in both the test solution and the 
comparison solution. The following procedure is recommended : 
100 c.c. of the water are acidified with 1 c.c. of hydrochloric acid 
(D 1°125), a few crystals of potassium chlorate are added, and the 
mixture is evaporated to dryness. The residue is treated with 1 c.c. 
of hydrochloric acid (D 1°125), dissolved in water, diluted to 95 c.c., 
and 5 c.c. of 10% potassium thiocyanate are added. The coloration 
is compared with that produced by a known quantity of iron 
under similar conditions. W. P. 8. 


Estimation and Separation of Iron, Aluminium, Chromium, 
Zinc, and Manganese. G. van Petr (ull. Suc. chim. Belg., 1914, 
28, 138—143. Compare this vol., ii, 493)—Iron and chromium 
cannot be completely separated by treatment under pressure with 
ammoniacal hydrogen peroxide according to the method of 
Jannasch, since, under these conditions, the chromium is not quan- 
titatively converted into chromate. On the other hand, this change 
can be completely effected by passing chlorine into a mixture of 
ferric and chromium chlorides in the presence of an excess of 
sodium hydrdxide. After removal of excess of chlorine, the iron 
is precipitated by ammonia. Oxidation can also be quantitatively 
effected by ammonium persulphate in the presence of nitric acid. 
Iron is directly precipitated in the solution as the hydroxide, whilst 
chromium is estimated in the filtrate after reduction with alcohol 
and hydrochloric acid or with hydrogen peroxide in acid solution. 
The results are excellent. 

Chromium cannot be quantitatively separated from aluminium 
by means of ammoniacal hydrogen peroxide. This can, however, 
be readily accomplished by treatment with ammonium persulphate 
in the presence of hydrochloric acid. From the solution so obtained 
aluminium is precipitated by ammonium chloride and ammonia, 
and chromium is estimated in the filtrate in the usual manner. 

Finally, a method is described for the separation of all the 
elements of this group. The solution of the chlorides of iron, 
aluminium, chromium, manganese, and zinc is diluted to 200—300 
c.c., and heated on the water-bath with nitric acid and ammonium 
persulphate until the chromium is completely oxidised. The 
mixture is cooled and poured into a solution of ammonium chloride, 
ammonia, and concentrated hydrogen peroxide, which is warmed 
until separation of the hydroxides of iron, aluminium, and man- 
ganese is complete. The precipitate is dried and fused in a 
platinum crucible with successive portions of a mixture of equal 
weights of sodium carbonate and potassium nitrate. The cooled 
fusion is extracted with water, and the residual ferric oxide 
weighed. The filtrate is treated with hydrogen peroxide in acid 
solution (to convert the manganate into manganese salt), diluted, 
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treated with an excess of sodium hydroxide, and the manganese 
is precipitated by hydrogen peroxide. The filtrate is acidified with 
hydrochloric acid, and the aluminium precipitated by ammonia 
in boiling solution. 

The original filtrate, containing chromium and zinc, is acidified, 
concentrated, and reduced with hydrogen peroxide. The residue 
is dissolved in water and ammonium chloride, and the chromium 
precipitated by ammonia. Finally, zinc is precipitated from the 
filtrate by boiling it with sodium carbonate until ammonia is 
completely expelled. Test analyses give excellent results. H. W. 


Estimation of Nickel with Dimethylglyoxime. O. Brunck 
(Zeitsch. angew. Chem., 1914, 2'7, 315—318).—Faurther experiments 
showing that the author’s dimethylglyoxime method (A., 1907, ii, 
989) is quite accurate, even in the presence of cobalt and iron, when 
the proper precautions are taken. L. DE K. 


Separation and Estimation of Tungstic Acid. A New 
Application of Nitron. A. Gursrex and G. L. Wetse (Zeitsch. anu/. 
Chem., 1914, 53, 426—430).—Ahbout 0°15 of the oxide is di-solved in 
a sufficiency of strong alkali, diluted with hot water to 150 c.c., 
acidified with acetic acid, and then precipitated at the boiling 
temperature with a slight excess of Busch’s “nitron” acetate 
reagent. When cold the precipitate is collected, washed with a 
mixture of 96 c.c. of water and 4 c.c. of the reagent, and finally 
ignited to trioxide. L. DE K. 


Separation of Titanium from Iron, Aluminium, and Phos- 
phoric Acid with the Aid of the Ammonium Salt of Nitroso- 
phenylhydroxylamine (‘‘Cupferron’’). Witttam M. THornTon, 
jun. (Amer. J. Sei., 1914, [iv], 3'7, 407—414).—To 100 c.c. of the 
solution containing about 0°4 gram of the mixed oxides are added 
2 grams of tartaric acid, and after neutralising with ammonia 2 c.c. 
of dilute sulphuric acid (1:1) are added. Hydrogen sulphide is 
now passed until the iron is reduced to the ferrous state, and after 
adding slight excess of ammonia more gas is passed until the iron 
has precipitated completely as sulphide. After washing with 
dilute colourless ammonium sulphide, the filtrate is acidified with 
40 c.c. of dilute sulphuric acid (1:1) and boiled to expel hydrogen 
sulphide. When cold, the liquid is made up to 400 c.c., and a 6% 
solution of ‘“cupferron” is added in excess. The precipitate con- 
taining the titanium is collected and washed with dilute hydro- 
chloric acid (1:10). After first drying at 110°, the compound is 
gradually ignited to oxide. L. pE K. 


New Method for the Estimation of Thorium in Monazite 
Sand. R. J. Carnevand FE. D. Camppasn (J. Amer. Chem. Soc., 1914, 
36, 1134—-1143).—Two rapid methods have already been suggested 
for the estimation of thorium in monazite sand, namely, the iodate 
method (Meyer and Speter, A., 1910, ii, 459) and the hypophos- 
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phate method (Rosenheim, A., 1912, ii, 869). The former method 
gives very accurate results, but it requires considerable care, and 
the reagent is somewhat expensive. In the case of the latter 
method, the reagent, sodium hypophosphate, cannot now be pur- 
chased. 

A new rapid method is now described, which requires only 
inexpensive and easily ¢procurable reagents, and gives results 
agreeing closely with those yielded by the iodate method. It is 
based on the fact that thorium, ceric, and zirconium pyrophos- 
phates are insoluble in dilute acids, whilst the cerous salt and those 
of the other rare earth metals are readily soluble. The most con- 
venient reagent for precipitating thorium pyrophosphate is the 
sodium salt, Na,P,O,,10H,O. 

In order to precipitate the thorium completely, the solution must 
be boiled after adding the sodium pyrophosphate, as otherwise 
1—2 mg. of thorium will remain in solution. The acidity should 
be about 0°3N of hydrochloric acid. If the acidity is much too 
low, some of the thorium may fail to be precipitated owing to the 
formation of the double salt, Na,Th(P,O,),.,2H,O, and, if too high, 
some of the pyrophosphate may be dissolved by the acid. 

The estimation of thorium in monazite sand is carried out in 
the following manner. The sand is decomposed completely by 
heating it with sulphuric acid, and the mixture is poured into 
water and stirred until the sulphates are dissolved. A portion 
of this solution is treated with hydrochloric acid and diluted, and 
sodium pyrophosphate solution is slowly added. The mixture is 
heated to boiling, boiled gently for five minutes, left for five to ten 
minutes, and then filtered. The precipitate is washed with hot 
water containing a little hydrochloric acid, and is then heated 
with sulphuric acid and a little ammonium perchlorate until 
all the organic matter has been oxidised. Water is added 
slowly, and the solution of the sulphate is poured into a solution of 
sodium hydroxide. The precipitated thorium hydroxide is boiled 
with dilute hydrochloric acid, a small quantity of saturated solution 
of sulphur dioxide is added, the solution heated to boiling, and the 
thorium again precipitated as pyrophosphate. This precipitate is 
again converted into the sulphate and hydroxide in the same way 
as before, the hydroxide is dissolved in hydrochloric acid, the 
solution diluted and boiled, and the thorium precipitated by the 
addition of oxalic acid. The oxalate is filtered, washed with water 
faintly acidified with hydrochloric acid, and converted into the 
oxide by ignition. E. G. 


New Reaction of Vanadium. Vicente GarcrA Ropes (Anal. 
Fis. Quim., 1914, 12, 305—309).—The ammoninm salt of 
nitrosophenylhydroxylamine (“cupferron’”’) gives a red precipitate 
with vanadic acid, and in dilute solutions a red colour, changing 
to green on oxidation of the reagent. The precipitation is not 
quantitative, except with a freshly prepared solution of the reagent. 
The limit of sensitiveness of the colour test is 1 millionth of a gram 
of vanadium per c.c. G. D. L. 
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Thermoelectric Method for the Determination of the Purity 
of Platinum Ware. Gerorce K. Burcess aid P. D. Sate (J. Ind. 
Eng. Chem., 1914, 6, 452—454; /. Washington Acad. Sei., 1914, 4, 
282—-287).—The thermoelectromotive force of platinum as com- 
pared with that of many of its alloys may be used for ascertaining 
the purity of platinum. In the case of crucibles, ete., two pure 
platinum wires are connected with opposite sides of the crucible 
and with a galvanometer; the junction of one wire with the 
crucible is heated by a small blast flame, whilst the other is cooled 
by an air blast. A sheet of asbestos is inserted in the crucible 
to prevent radiation. Temperatures are measured by a platinum— 
rhodium wire (10% rhodium) joined to the crucible adjacent to the 
hot platinum wire, and connected through a commutator with the 
galvanometer. Measurements are made of the temperature at the 
hot part of the crucible and of the #.M.F. developed across the 
crucible at this temperature. The method provides a sensitive 
means of ascertaining whether or not the desired limitation of 
impurity, expressed in terms of iridium-content, is present. 


W. P. 8. 


Modification of Jager's Method for Estimating Hydrogen 
and Methane. J. P. Wisaut (Chem. Weekblad, 1914, 11, 498—500). 
—<Addition of cerium dioxide to the cupric oxide employed by 
Jager (A., 1899, ii, 526) causes a great acceleration of the velocity 
of combustion of hydrogen at 270°, but does not induce the oxida- 
tion of methane at this temperature. A. J. W. 


The Magnesium-organo-method for the Estimation of 
Hydroxyl Groups. Tx. Zerewitinov (Ber., 1914, 47, 1659).—It is 
the author’s wish that the method of estimating hydroxyl groups 
by the application of magnesium methyl] iodide in pyridine solution 
should not be associated with his name alone, as is the growing 
custom, but jointly with that of Tschugaev, under whose guidance 
the process was developed. J. C. W. 


Critical Temperatures of Solution and Hemolytic Properties 
of Alcohols. A.J. J. VANDEVELDE (Bull. Soc. chim. Bely., 1914, 28, 
149—166 *).—The author has applied Crismer’s method of critical 
temperature of solution (A., 1903, ii, 10; 1907, ii, 134) and the 
physiological hemolytic method to the distillates obtained by frac- 
tionating commercially pure specimens of isoamyl and methyl 
alcohol; the former method allows differences to be perceived 
between the various fractions, but the latter is not sufficiently 
sensitive for the purpose. 

The composition of mixtures of isoamyl and ethyl alcohol which 
have the same indices can be determined by means of the critical 
temperature of solution, whilst, further, a series of solutions having 
the same properties as Crismer’s alcohol but containing less ethyl 
alcohol can be prepared; moreover, from the author’s results, the 
composition of alcoholic solutions in which the critical temperatures 
of solution are considerably raised or lowered can be determined. 

H. W. 
* and Biochem. Zeitsch., 1914, 68, 402—408. 
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A New Physico-chemical Volumetric Method. II. Rent 
Dusrisay (Bull. Soc. chim., 1914, [iv]. 15, 444—451).—A résumé of 
work already published (compare A., 1913, ii, 388, 712; this vol., 
ii, 46), and an application of the method to the neutralisation of 
phenol by /10-sodium hydroxide. A sharp end-point is obtained 
with a solution of phenol at a dilution of nearly V/1000. W. G. 


Detection of Picric Acid. Kitt (Pharm. Zentr.h., 1914, 55, 
523—524).—The isopurpuric acid reaction affords a very sensitive 
test for the detection of picric acid. A deep red coloration is 
shown when a picric acid solution is heated to 60° with an equal 
volume of 5% potassium cyanide solution. The test will detect 
the presence of 0°3 mg. of picric acid in 3 c.c. of solution. In 
testing sweetmeats, pastry, etc., a dilute alcoholic extract of the 
acid is employed, and, since small quantities of sugar pass into 
solution, the coloration obtained is compared with that produced 
in two control tests, one containing picric acid and the other picric 
acid plus ten times its weight of sugar. W. PG. 


Cholesterol and its Estimation in Fats. M. KLosTExmann 
and H. Opitz (Zeitsch. Nahr. Genussm., 1914, 27, 713—723).— 
Cholesterol is shown to be an important constituent of fatty foods, 
since it prevents the hemolytic action of certain poisonous sub- 
stances. As a rule, solid edible fats are practically free from 
cholesteryl esters, the cholesterol contained in these fats being 
present in the free state; consequently, previous saponification of 
the fat is unnecessary when it is desired to separate the cholesterol 
by precipitation with digitonin. In cod liver oil, however, about 
one-half of the total cholesterol is present in the form of esters. 
In the case of vegetable oils, the greater part of the phytosterol 
occurs as esters, and in the detection of vegetable oils in animal 
fats, by precipitating the phytosterol and cholesterol with digi- 
tonin, and identifying the former by the m. p. of its acetate, it is 
essential to saponify the fat in order to obtain the phytosterol in 


the digitonin precipitate. W. P. S. 


Modification of Clerget's Method for the Estimation of 
Sugar in Molasses. VL. Stank (Zettsch. Zuck rind. Bohm., 1914, 
38, 429—440).—In the process described the molasses is decolorised 
and clarified by the addition of bromine, and the polarisation is 
determined in the presence of definite quantities of citric acid and 
potassium chloride. It is shown that excess of bromine is without 
effect. on sucrose and invert-sugar. Two citrate solutions are 
employed, and are prepared as follows: 380 grams of potassium 
hydroxide are mixed with 250 c.c. of water, and, when about three- 
fourths of the hydroxide has dissolved, the solution is decanted 
and 400 grams of citric acid mixed with 200 c.c. of water are 
added to it. The remaining hydroxide is then dissolved in water 
and added to the citrate solution until the latter is feebly alkaline 
to phenolphthalein; the solution is now cooled and diluted to 
1 litre (neutral citrate solution). Five hundred c.c. of this solution 
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are then mixed with 250 c.c. of hydrochloric acid (D 1°188), and 
diluted to 1 litre (acid citrate solution). A double-normal quan- 
tity of the molasses is dissolved in water and diluted to 200 c.c. 
Fifty c.c. of this solution are transferred to a 100 c.c. flask, 20 c.c. 
of the acid citrate solution are added, and the mixture is diluted 
to 100 c.c. with saturated bromine water; after filtration, the 
solution is polarised in a 200 mm. tube. A second quantity of 
50 c.c. of the molasses solution is now treated with 10 c.c. of hydro- 
chloric acid (1:1), inverted, cooled to 20°, 10 c.c. of neutral citrate 
solution are added, and the solution is diluted to 100 c.c. with 
bromine water. The reading is taken after the lapse of twenty 
minutes. An inversion-constant of 132°6 is employed in calcu- 
lating the quantities of sucrose and invert-sugar from the readings 
obtained at 20°. W. P. S. 


Detection of Carbohydrates in Nurmal Urine. R. Bernier 
(J. Pharm. Chim., 1914, [vu], 9, 493—503).—In a previous pa; er (A., 
1910, ii, 163) Grimbert and Bernier have shown that the osazones 
of glycuronic acid and dextrose can be obtained from normal urine 
after hydrolysis. The present paper deals with the origin of the 
latter. The following are the main conclusions: Normal urine does 
not contain free dextrose, and its feeble reducing power appears to 
be due to a small quantity of glycuronic acid. The usually feeble 
levo-rotation is attributable to compounds of this acid. Glucos- 
azone, obtained after the hydrolysis of normal urine by acids, appears 
to be derived from invert-sugar. The increase in reducing power, 
the return of rotation to the levo-direction, and the formation of 
glucosazone from normal urine which has been subjected to the 
action of invertase, points to the presence of free or combined 
sucrose, which appears to be a frequent, if not a constant, 
ingredient. 

The following method of estimation is proposed: 100 c.c. of 
urine are treated with a few crystals of thymol or with a drop of 
essence of mustard, and divided into two portions, each of 50 c.c., 
to one of which invertase (0°25 gram) is added. After being 
maintained at 33° for forty-eight hours, an excess of Patein and 
Dufau’s reagent is added, which is immediately neutralised to 
avoid hydrolysis; the solutions are allowed to remain for an hour 
to complete the precipitation of creatinine, after which they are 
made up to 100 c.c. and filtered. Mercury is eliminated by means 
of zinc, and the filtered solutions are titrated with Fehling’s 
solution. H. W. 


Detection and Estimation of Some Carbohydrates in 
Feeces. H. Desust and A. Constant (Chem. Zentr., 1914, i, 822; 
from Bull. Sci. Pharmacol., 1913, 20, 707—710).—Details are 
given of a process for the extraction and estimation of sugars 


in feces. J. C. W. 


Detection and Estimation of Some Carbohydrates in Feces. 
H. Desusr and A. Constant (Chem. Zentr., 1914, i, 1020; from Bul/, 
Sci. Pharmucol., 1914, 21, 28—36).—Microscopical and chemical 
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methods for the detection of starch in feces are discussed. The 
fermentation method of Strasburger and Schmidt, using Goiffon’s 


apparatus, is recommended for the estimation of starch. 
W. P. S. 


Methods of Estimating Carbohydrates. II. Estimation of 
Starch in Plant Material The Use of Taka-diastase. 
Wiiuram A. Davis and Artraur Joun Datsun (J. Agric. Sci., 1914, 6, 
152—168).—The fresh material is immediately placed in much 
boiling 95% alcohol, containing 1% by volume of ammonia. The 
‘ enzymes being in this manner destroyed, the substance is extracted, 
with boiling alcohol, in a Soxhlet apparatus, for eighteen to twenty- 
four hours. It is then freed from alcohol in a hydraulic press, 
broken up, and dried for eighteen hours in a steam-oven, after 
which it is ground. About 10 grams are dried until the weight is 
constant in a vacuum over phosphoric oxide at 100° or 110°. 

To estimate starch, the substance (previously extracted with 
water to remove gums, etc., if necessary) is heated for thirty minutes 
with 200 c.c. of water, cooled to 38°, after which 01 gram of 
Taka-diastase and 2 c.c. of toluene are added, and the mixture left 
for twenty-four hours. It is then washed by decantation, through 
a filter, until the filtrate amounts to about 475 c.c., precipitated 
with lead acetate (avoiding a large excess), diluted to 500 c.c. at 
15°, and filtered; 100 c.c. of the filtrate, in a 110 c.c. measuring 
flask, is precipitated with sodium carbonate, made up to 110 c.c. 
at 15°, and polarised in a 400 mm. tube; 50 c.c., filtered from lead 
carbonate, are used for the reduction. 

The whole of the dried, ground material must be thoroughly 
mixed before taking a sample, as there is a tendency for the more 
starchy particles to gravitate towards the bottom of the bottle; and 
it is necessary to extract any water-soluble non-sugars which are 
optically active. 

The Sachsse method is not trustworthy in the case of plant 
materials owing to the presence of pentosans, and to the destruc- 
tion of dextrose in the prolonged treatment with acid. O’Sullivan’s 
method gives low results owing to the loss of dextrin during the 
purification of the solution after the conversion by diastase. 

Results of estimations of starch in leaves of turnips and nastur- 
tiums are given. Mangold leaves, sampled at various periods, night 
and day, during the period in which sucrose is actively stored by 
the roots, were invariably found to be free from starch. 

N. H. J. M 


_ Hestimation of the Acidity of Urine. A.cipes Gopoy (Chem. 
Zentr.. 1914, i, 1119; from Memor. Inst. Oswaldo Cruz, 5, 
256—261).—A definite volume of urine is titrated with W/1-hydro- 
chloric acid, using methyl-orange as indicator; an equal volume of 
the urine is then titrated with V/10-alkali solution until alkaline 
to phenolphthalein. The sum of the two titrations gives the 
quantity which must be added to change the dissociation number 
of the urine from pH’ =4 to pH’ =8. W. P. 8. 
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Refractive Index at the Critical Point. Maurice Prup’HomME 
(J. Chim. Phys., 1914, 12, 282—288).—The refractive index at the 
critical point (m,-) has been calculated from the equation 
(n2—1)/(n?+2)=Rd,, in which F is the refractivity and d, the 
critical density. For aliphatic esters, alcohols, hydrocarbons, etc., 
the value of nm, obtained in this way is practically constant=1°'117. 
Benzene and its derivatives give a somewhat higher value, 
ne=1'160. For these two groups of substances, the value of 
(n2—1)/(n2+ 2), which represents the fraction of the total volume 
actually occupied by the molecules at the critical point, is found to 
be equal to 0°077 and 0°103 respectively. These values are approxi- 
mately one-third of the corresponding theoretical volume ratios. 

In homologous series of aliphatic compounds and in the series 
of mono-halogen derivatives of benzene, the ratio of the density at 
the ordinary temperature to the critical density increases with in- 
creasing molecular weight. The value of (m?—1)/(n?+2) shows a 
similar variation. H. M. D. 


The Dispersion of Ultra-violet Rays by Organic Substances. 
Victor Henri (Compt. rend., 1914, 158, 1892—1894).—The author 
has measured the refractive indices of methyl, ethyl, propyl, butyl, 
amyl and heptyl alcohols, of glycol and of pentane, hexane, heptane 
and cyclohexane for rays of wave-length A=4200—2150, and from 
his results has calculated the molecular refractive powers for *CH,°, 
and H- and +O: of the hydroxyl group. Up to A=2600 the refrac- 
tive power of -CH,° is perfectly additive, as in the visible spectrum, 
whilst for rays of shorter wave-lengths the additivity is only a first 
approximation. For the substances examined, the variation of the 
refractive indices can be accurately represented by the formula (I) 
n2®=a+bad,?/(A2—A,?), and the molecular refractive power by the 
formula (II) [(m?—1)/(m?+ 2) ]d/d=a+ Bag?/(A2—A,?). The values 
calculated from formula (I) and found for methyl, ethyl and propyl 
alcohols agree closely. 

The values of the constants a, 8 and A, for formula (II), which 
hold good from A=6563 to 2150, are: 

a. B. Aor 


Methy] alcohol .........cescee.+..+ 8°0195 5°1132 1063 
rc nen 12°707 7°1734 1239 
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The Application of Spectrum Analysis to the Study of 
Chemical Equilibria. Gustav F. Htrrie (Zettsch. physikal. Chem., 
1914, 88, 172—190).—The first part of the paper deals theoretic- 
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ally with the relationships which exist between the changes of the 
absorption spectrum of a system in equilibrium and the changes 
in the equilibrium constants of the system. Mathematical relation- 
ships are derived for the connexion between the variable components 
of the absorption spectrum of the system and the number of par- 
ticipating molecules in the reaction, the reaction equation, and the 
reaction constants. Four types of problems which can be dealt 
with by this method are indicated. (1) Those in which the reaction 
constant is known and in which the number of molecules and the 
reaction equation can be calculated. In cases of this kind, the 
optical method serves only as a confirmatory one. (2) Those in 
which the reaction equation is known and the number of molecules 
can be calculated. In this case the reaction constant can be 
deduced by the optical method. (3) Those in which the number of 
reacting molecules is known; here the reaction equation and 
constant can be determined by the optical method; and (4) those 
cases in which nothing is known or calculable; here all three 
quantities, the reaction constant and equation and the number of 
molecules reacting, can be determined by the optical method. 

The method is applied to the determination of the second and 
third dissociation constants of purpurin. The measurements consist 
in photographing the absorption spectrum of solutions of purpurin 
in pyridine, ammonia solution, normal sodium hydroxide solution, 
and in an excess of very concentrated sodium hydroxide solution. 
From the measurements the dissociation constants are calculated to 
2x10-USk">2x10-" and 1x10-b<k/"<5 x10-, The first 
and second dissociation constants of alizarin are also determined, 
and the values k’=4°8x 10-3 and k”=1°15x10-” obtained. By 
another method (this vol., i, 701) the author has found these values 
to be k’=5°0x10-% and &”=1:10x10-"%. From the results 
obtained by Niggemann (Diss., Leipzig, 1913), the absorption 
spectra of nitric acid in various states of dilution the author shows 
that the equilibrium HNO,+H,O0 — HNO;,H,O or 2HNO;+ 
2H,0 — (HNO,,H,O), exists in these solutions. J. F. 8. 


Direct Spectrum Analysis by means of the Secondary Rays 
of Réntgen Rays. Maurice pe Broaiie (Compt. rend., 1914, 158, 
1785—1788).—A study of the secondary spectra emitted by sub- 
stances struck by primary Réntgen rays places the elements in 
the same position in the periodic classification as is obtained by 
calculation from Moseley’s formula. Elements with an atomic 
weight of less than 28 have not shown any secondary radiation, 
whilst with elements of atomic weight between 30 and 50 special 
precautions are necessary to make the radiations apparent. 


Oxygen in the Sun. K. W. Meissner (Physikal. Zeitsch., 1914, 
15, 668—670).—The three red lines A 7772, 7774, and 7775, 
which are emitted by the iron arc only at the anode, have been 
attributed by Runge and Paschen to oxygen (compare ibid., 1913, 
14, 1267). According to the author’s observations, the oxygen 
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doublet ’ 8446 is also observable in the anode spectrum of the 
arc. Both the triplet and the doublet are shown by the solar 
spectrum, and an accurate comparison of the wave-lengths has 
been made for the iron are and the solar spectra. 

The fundamental triplet of the principal and second subordinate 
series of sulphur has also been found in the anode spectrum in 
the arc discharge between an iron pyrites anode and an iron 
cathode. The wave-lengths of these three lines were found to be 
A 9212°80, 922817, and 9237°71 in terms of the international 
normals. H. M. D. 


High-frequency Spectra and the Periodic Table. W. M. 
Hicss (Phil. Mag., 1914, [vi], 28, 139—142).—A discussion of the 
grouping of the elements suggested by Rydberg (compare succeed- 
ing abstract) in reference to the high-frequency spectra. Certain 
modifications of the table given by Rydberg are proposed in 
accordance with spectroscopic evidence. H. M. D. 


The Ordinals of the Elements and the High-frequency 
Spectra. J. R. Ryppere (Phil. Mag., 1914, [vi], 28, 144—149).— 
In a previous paper (Lunds. Univ. Arsskrift, 1913, 9, No. 18) the 
author has suggested that the elements fall naturally into quad- 
ratic groups consisting of 4p elements (p being the number of the 
group). The two short series correspond with p=2, and give a 
group of sixteen elements, extending from helium to chlorine. 
The two recognised long series correspond with p=3, and give a 
group of thirty-six elements, extending from argon to iodine. 
The next group, corresponding with p=4, is supposed to contain 
sixty-four elements, and commences with xenon. In this system 
the elements are characterised by a succession of integral numbers 
(ordinals) which determine the properties of the various elements. 

The fact that Moseley (this vol., ii, 326) has shown the existence 
of a relation between the “afomic numbers” and the frequencies 
of the X-ray spectra of the different elements, and that the 
“atomic numbers” are practically identical with the “ordinals,” 
is supposed to afford strong support for the arrangement of the 
elements into quadratic groups. H. M. D. 


Luminous Vapours Distilled from the Arc, with Applica- 
tions to the Study of Spectrum Series and their Origin. I. 
(Hon.) R. J. Strurr (Proc. Roy. Soc., 1914, A, 9O, 364—372).—In a 
previous paper (A., 1913, ii, 279) it was shown that mercury 
vapour, allowed to distil from the arc, in a vacuum, into a cooled 
lateral tube, remains luminous for a considerable distance away 
from the region of discharge. Methods have now been devised 
which permit of the observation of luminous jets of the vapours 
of other metals. 

As the luminous vapour moves away from the region of the 
are discharge, the rate at which the different lines in the spectrum 
die out is not always the same. In general, the lines belonging 
to any given series die out at the same rate, but other series of 
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lines may be extinguished more or less rapidly than the first. In 
the case of sodium, the lines of the two subordinate series die away 
at the same rate, but the principal series is extinguished less 
rapidly. Differences in the duration of the spectral constituents 
have also been observed with potassium, magnesium, and zinc. 

In some cases the luminous jet shows a band spectrum. For 
the alkali metals, this continuous spectrum lies beyond the limit 
of the subordinate series. H. M. D. 


Emission Spectra of the Common Gases. F. Croze (Ann. 
Physique, 1914, [ix], 1, 35—134. Compare A., 1912, ii, 613; 1913, 
ii, 85; 1914, ii, 2)—A detailed account is given of wave-length 
measurements and of observations on the Zeeman effect in the 
emission spectra of hydrogen, oxygen, and nitrogen. The 
apparatus employed was designed so as to facilitate the investiga- 
tion of the ultra-violet region, and photographic records have been 
obtained which afford information in regard to the emission spectra 
up to about a 8000. 

A number of new lines and bands have been discovered. These 
include ninety-eight lines in the second hydrogen spectrum 
between A 6852 and A 8029, thirty-one lines in the elementary spec- 
trum of oxygen between A5316 and A 7152, sixteen bands in the 
first nitrogen group, the least refrangible having the wave-length 
A 9108, and two bands in the cathodic spectrum of oxygen at 
A 6853 and A 5007. | 

The negative bands of oxygen and the most intense bands in 
the first nitrogen group have been resolved into lines, for which 
wavelength measurements are recorded. The arrangement of 
these lines in series is also discussed. 

The mode of distribution of the lines in the second hydrogen 
spectrum, which do not show the Zeeman effect, has been investi- 
gated, with the result that the vibration frequencies are found to 
correspond with eight arithmetic series. 

The Zeeman effect has been measured in the first hydrogen 
spectrum, for the most intense lines in the second spectrum, the 
whole of the lines in the elementary spectrum of oxygen and all 
the lines in the first nitrogen spectrum. The bands of the second 
positive and the negative nitrogen groups, of the “Swan” and 
the carbon monoxide spectra and of the cyanogen group A 3883, do 
not exhibit. the Zeeman effect. This effect is, however, shown by 
the resolved bands of the first positive nitrogen group, although 
the unresolved bands have been previously stated to be unacted 
on by a magnetic field. H. M. D. 


The Spectra given by Carbon and some of its Compounds ; 
and, in particular, the “Swan” Spectrum. W. MarsHaLi 
Watts (Phil. Mag., 1914, [vi], 28, 117—128).—The views put 
forward by different observers in explanation of the “Swan” 
spectrum are summarised, and an account is given of experiments 
in which the author has observed this spectrum under conditions 
which seem to preclude the presence of oxygen. 


a 
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The experiments were made with a spark-discharge apparatus 
consisting of a rectangular block of transparent fluorspar in which 
a cylindrical cavity was bored. The lower end of this cavity was 
closed by a copper electrode ground into the spar. A platinum 
wire served as the upper electrode, and the discharge vessel was 
contained in a large glass tube which could be exhausted. Various 
oxygen-free carbon compounds were distilled over phosphoric oxide 
into the fluorspar vessel whilst the glass tube was kept exhausted, 
and the spectrum emitted by the spark discharge within the liquid 
was observed. Carefully purified materials were employed in all 
cases. Heptane, hexane, octane, carbon tetrachloride, and chloro- 
benzene all gave a brilliant “Swan” spectrum. On account of the 
rapid separation of carbon, only a few seconds were available for 
observation, and the spectrum could not be photographed. 

The numerical relations between the wave-lengths of the lines 
of the spectrum are discussed, and it is shown that the experi- 
mental data may be more accurately represented by the formula 
F = 2407-015 —19°6(p + 0°00309)? + 11°6422(m + 0°834291)?, where 
p=45, 44, 43, and m=63, 64, 65, 66, 67, 68, 69, than by 
Deslandres’ formule. 

Special reference is made to the three lines A 4381°93, 4371°31, 
and 4365°01, which were attributed by Deslandres to hydrocarbons, 
whereas in the author’s opinion there can be little doubt that these 
three lines form a part of the ‘‘Swan” spectrum. H. M. D. 


Influence of Solvents on the Optical Activity of Methyl 
Hydrogen, ortho- and allo-Camphorates, and Normal Camphor- 
ate. J. Mrineuin and R. Bioc (Compt. rend., 1914, 158, 1997—1999). 
—An extension of the work previously described (compare this 
vol., ii, 403), a large number of different organic solvents having 
been used. All solvents containing a benzene nucleus considerably 
increase the optical activity of the ortho-ester, but have a much 
less marked effect on the allo-ester. The lists obtained by arrang- 
ing the solvents in the order of increasing optical activity of the 
ortho- and allo-esters, respectively, are quite different. Solvents 
of the same series with the same functional group have the same 
influence on the optical activity of either the ortho- or the allo- 
ester, the influence exerted being apparently related to the 
chemical nature of the solvent. The values obtained for the 
normal ester are intermediate between those for the ortho- and 
allo-esters, and in some cases are very close to their arithmetric 
mean. W. G. 


Thermodynamic Consideration of Photochemical Equilibria. 
A. Scuipior (Arch. Sei. phys. nat., 1914, [iv], 37, 493—511).—A 
theoretical paper in which the author applies thermodynamic 
reasoning and Planck’s theory of absorption of radiant energy to 
the discussion of photochemical equilibria. This leads to the view 
that there are three groups of photochemical reactions. In those 
which belong to the first group, radiant energy is liberated, and 
an increase in the frequency of the incident radiation is unfavour- 
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able to the photochemical change. Those belonging to the second 
group are endo-energetic, and an increase in the frequency favours 
the photochemical reaction. In the case of reactions which belong 
to the third group, the equilibrium is independent of the frequency 
of the radiation. The action of the light consists simply in in- 
creasing the velocity of the opposing reactions, after the manner 
of a catalyst. H. M. D. 


Photochemical Decomposition of Hydrogen Peroxide. II. 
J. Howarp Matuews and Harry A. Curtis (J. Physical Chem., 1914, 
18, 521—537. Compare this vol., ii, 255).—Several substances 
have been added to solutions of hydrogen peroxide, the mixtures 
submitted to ultra-violet light, and the effect of these substances 
on the rate of decomposition investigated. The method of in- 
vestigation is the same as that previously adopted (loc. cit.). It 
is shown that acetamide (0°037%), carbamide (0°05%), boric acid 


(0°044%), and barium chloride (0°037%) have no action on the rate 


of decomposition; acetic acid, tartaric acid (0°096%), phosphoric 
acid (0°152%), sulphuric acid (0°0086%) (0°086%) (0°171%), 
potassium nitrate (0°031%), potassium chloride (0°023%), and 
sodium chloride (0°011%) (0°05%) exercise a slight retarding action 
on the rate of decomposition; benzoic acid, calcium hydroxide 
(0°002%), sodium hydroxide (0°053%), and barium hydroxide 
(0°007%) exercise a strong retarding action, and barium nitrate 
0°037%) increases the rate of decomposition. The same catalysts 
o not effect the thermal decomposition and the photolytic decom- 
position of hydrogen peroxide in the same way. There is no 
general relationship between the chemical nature of a compound 
and its catalytic effect on the photolysis of hydrogen peroxide. 
The magnitude of the catalytic effect and the concentration of the 
catalyst vary in the same direction, but there is no direct pro- 
portionality between the two. Neither the change in the light 
absorption nor the change in the surface tension of a hydrogen 
peroxide solution, brought about by the addition of a small amount 
of a catalyst, seems adequate to explain the marked catalytic effect 
produced. ‘ J. F. §. 


The Different Methods of Photolysis of Oxalic Acid by 
Ultra-violet Rays of Different Wave-lengths. Danie, BerTHELOT 
(Compt. rend., 1914, 158, 1791—1793. Compare A., 1911, ii, 170; 
1913, ii, 819).—The photolysis of oxalic acid consists in a primary 
decomposition into carbon dioxide and formic acid, followed by a 
secondary decomposition of the formic acid in the nascent state, 
the products of the secondary reaction being carbon monoxide and 
water for rays of long wave-length and carbon dioxide and water 
for waves of short wave-length. W. G. 


Chemical Action of Light. XXX. Gracomo Cramician and 
P. Srrper (Ber., 1914, 47, 1806 —1814; Atti R. Accad. Lincei, 1914, 
[v], 23, i, 859—867).—Many of the photochemical reactions previously 
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described are confirmed, and the results recently communicated 
by Paternd and others (this vol., ii, 234) are criticised. 

Benzaldehyde and benzophenone give the compound C,,;H»QOsx, 
m. p. 245° (A., 1911, i, 647), and not a trimeric benzaldehyde 
(Paterno). 

Whereas acetone and ethyl alcohol yield, among other sub- 
stances, 8-methylbutylene By-glycol (A., 1911, i, 513), acetophenone 
is only changed into the isomeric pinacones (compare A., 1901, i, 
330). No combination takes place between benzophenone or aceto- 
phenone and isopropyl alcohol, the pinacones and acetone being 
the products. Phenyl ethyl ketone does not react with alcohol 
like methyl ethyl ketone (A., 1912, i, 537); the transformation of 
the ketone is not complete after some months, and the products 
can only be separated with difficulty into the isomeric phenyl- 
ethylpinacones, CygHgOz,, leaflets, m. p. 138—139°, and large, 
well-developed crystals, m. p. 113°, respectively. 

It was previously found that benzophenone and benzyl alcohol 
gave hydrobenzoin, benzopinacone, and also triphenylethylene 
glycol (A., 1903, i, 562). Paternd exposed a mixture of aceto- 
phenone and benzyl alcohol to light, but the only product which 
he described was af-diphenylpropanediol. The authors had also 
left such a mixture for some months, and now describe the ex- 
amination of the product. After removing the unchanged reagents 
by steam, the residue was extracted with a mixture of much light 
petroleum with a little benzene. The extract deposited aceto- 
phenonepinacone, and the syrup which remained on evaporation 
of the mother liquor was benzoylated. The product was crystal- 
lised from much alcohol, which deposited dibenzoylhydrobenzoin, 
leaving the monobenzoate of aB-diphenylpropanediol, 

OH-CMePh-CHPh:OBz, 
in solution. The latter was isolated in white needles, m. p. 
147—148°, but the monobenzoate obtained directly from Tiffeneau 
and Dorlencourt’s af§-diphenylpropanediol (Ann. Chim. Phys., 
1909, [viii], 16, 252) had m. p. 139—140°, and may therefore be 
an isomeride. 

Paternd also illuminated a mixture of acetaldehyde and alcohol, 
and believed that he had obtained thereby butane-fy-diol. The 
authors had already found this glycol in the case of alcohol and 
acetone, and had expressed the opinion that its formation was 
due to a reaction between alcohol and acetaldehyde, the latter 
being formed during the experiment (A., 1911, i, 514). 

The products obtained when methyl ethyl ketone and dilute 
hydrocyanic acid are exposed to sunlight are quite analogous to 
the products obtained from acetone (A., 1905, i, 414). In this 
case, however, the reaction also proceeds in the dark. Ammonium 
oxalate and oxamide were isolated, but the chief product was 


MeEt:-NH F 
0-—NH>O? which formed large, 


colourless prisms, m. p. 146°, and was hydrolysed by hydrochloric 
acid in a sealed tube to a-amino-a-methylbutyric acid (Slimmer, 


3-methyl-3-ethylhydantoin, 
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A., 1902, i, 206). The amino-acid itself was not found among the 
products. In addition, a-hydroxy-a-methylbutyramide, C;H,,0.N, 
m. p. 160°, was isolated and hydrolysed by baryta to the oy 

J. C. W. 


Oxidations with Bromine under the Influence of Light. 
R. Crusa and A. Prereauurnti (Atti R. Accad. Lincei, 1914, [v], 23, 
i, 821—825).—When a mixture of lactic acid and bromine water 
is exposed to light for a day, pyruvic acid is formed. Tartaric 
acid in similar circumstances yields formylglyoxylic acid. Mandelic 
acid yields benzoic acid, benzaldehyde, and phenylglyoxylic acid. 
In the dark the same products are obtained, but benzoic acid is 
produced only in small quantity. Glycerol is oxidised to glycerose 
by bromine water when exposed to light. Mannitol in similar 
circumstances yields mannose. Citric acid yields pentabromo- 
acetone. In all cases, except that of mandelic acid mentioned 
above, control experiments carried out in the dark gave either no 
oxidation products at all or only traces of them. R. V. 8. 


The Transformation of Radiant Energy into Chemical 
Energy. S&S. C. Linn (Le Radium, 1914, 11, 108—111).—The author 
has shown by the study of eight reactions in gases and three in 
liquids that the number JY of pairs of ions produced under the 
influence of arays is approximately equal to the number M of 
molecules entering into the reactions brought about by the rays. 
In the electric discharge in gases the chemical action is frequently 
a thousand times greater than would be the case if this applica- 
tion of Faraday’s law were followed, which is to be explained on 
the view that the great proportion of ions produced by collision 
recombine and produce their chemical effect before reaching the 
electrodes. The hypothesis of Warburg on the calculation of the 
quantity of ozone produced by the a- and f-rays of radium is 
discussed, and shown to lead to a value too low on this account. 
From the ratio V/M found previously for several endothermic 
gaseous reactions, the proportion of the radiant energy converted 
into chemical energy is calculated to be of the same order—about 
2%—as has been found in other chemical reactions effected by 
radiant energy. In exothermic reactions the proportion is of the 
same order, but reaches 10% in the case of the decomposition of 
water. The velocity of the reactions obeys the uni-molecular law, 
not because they are uni-molecular, but because the absorption 
of radiant energy is proportional to the concentration in the 
gaseous system. It is suggested that the ions play the part of 
intermediaries in the chemical reactions. F. 8. 


The Ultimate Rays of Elements in Different Luminous 
Sources. Arnaup DE Gramont (Compt. rend., 1914, 159, 5—12).— 
A critical résumé of the author’s work and that of other observers 
on this subject (compare A., 1907, ii, 517; 1908, ii, 645; 1910, ii, 
85, 811; 1912, ti, 875; Hartley and Moss, A., 1912, ii, 821; Runge 
and Precht, A., 1903, ii, 346, 621; 1904, ii, 461), in which the 
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author deduces the following rules: (1) If, in sources of different 
temperatures the rays of an element do not maintain the same 
sensibility, the ultimate rays will, in every case, consist of a very 
small number of lines of great sensibility in the condensed spark. 
(2) The rays of maximum sensibility will be less refrangible as the 
temperature of the luminous source is lower. W. G. 


The Coefficient of Diffusion of X-Rays by Substances with 
Slight Atomic Weights (Organic Substances in particular). 
H. Gurttemtnor (Compt. rend., 1914, 159, 56—59).—The author 
has deduced a formula for calculating the secondary radiation 
emitted by the emergent face of a paraffin filter, knowing the 
intensity of the initial ray and the thickness of the filter, and has 
tested its validity in the case of the paraffin filter and also for 
aluminium. W. G. 


The Passage of a-Particles through Photographic Films. 
H. P. Watmstey and W. Maxkower (Proc. Physical Soc., London, 
1914, 26, 261—263).—A flat metal plate was exposed to a frac- 
tion of a millicurie of radium emanation for a few seconds, and 
laid on an Ilford process plate. The darkening of the plate, due 
to the a-rays of radium-A, was just visible to the naked eye after 
development, and was examined under the microscope and micro- 
photographs taken. These showed the tracks of the single 
a-particles through the film, with many of the characteristics 
demonstrated by C. T. R. Wilson’s cloud photographs. The 
method is exceedingly simple, and lends itself to the study of the 
scattering of a-particles by heavy atoms such as silver. Plates are 
reproduced, at a magnification up to 1800 diameters, showing the 
single darkened haloid grains in the track of the a-ray. F.S. 


Fitful Point Discharges and the Electric Method ox 
Counting a-Particles. H. Gricer (Ann. Physik, 1914, [iv], 44, 
813—815. Compare this vol., ii, 236).—Polemical. The results 
obtained by Myssovski and Nesturch are in part to be explained 
by secondary A-rays generated from the walls of the chamber under 
the action of the y-rays. That the discharges in question are 
caused by individual a-particles, and not by natural disturbances, 
is proved by sending the a-particles through two counting chambers 
placed one behind the other, when, almost without exception, the 
discharges take place simultaneously in the two chambers. The 
criticism shows that the right experimental conditions for counting 
the a-particles were not realised. F. S. 


Absorption and Reflexion of #-Particles Measured by 
Direct Counting. Atois F. Kovarik and Louis W. McKerenan 
(Physikal. Zettsch., 1914, 15, 434—440).—Using Geiger’s method for 
the direct counting of 8-particles, by the fitful discharges from a 
sharp point kept at high potential, the number of 8-particles 
reflected and transmitted through various substances was deter- 
mined. The number transmitted of the 8-particles of radium-/ 
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and the active deposit of thorium, respectively, did not follow an 
exponential law with increasing thickness of matter, although the 
ionisation follows this law in these cases. The fraction of the 
whole number transmitted in each similar layer usually becomes 
less instead of remaining constant. The reflected and transmitted 
rays are more strongly absorbed than the initial rays. The 
number reflected by different elements of increasing atomic weight 
increases in the same way as the ionisation due to the reflected 
rays, which shows that the loss of velocity of the rays by reflexion 
is nearly independent of the nature of the reflecting material. 
Very thin foils increase the number of B-particles, and in certain 
circumstances the direction of the new §B-particles generated is 
nearly normal to that of the thin foil. F. S. 


Disintegration of Radium Emanation in a Helium Atmo- 
sphere. W. Marckwatp (Physikal. Zeitsch., 1914, 15, 440—441).— 
No difference in the normal rate of disintegration of the radium 
emanation was observed when the emanation was allowed to decay 
in an atmosphere of helium, such as might have been expected to 
occur were the reaction at all reversible. F. S. 


The Electrochemical Properties of Radium-2 and Thorium-Z. 
Z. Kuemenstewicz (Compt. rend., 1914, 158, 1889—1891).—In an 
endeavour to find some method of distinguishing between the 
isotopic elements lead, radium-B, and thorium-B, the author has 
proceeded as follows. An amalgam of lead (1 gram of lead in 
5—10 c.c. of mercury) was shaken for several minutes with 5 c.c. 
of N/10-lead nitrate solution, acidified with W/50-nitric acid, 
which had been in contact with 0°1 curie of radium emanation for 
several hours, and then boiled. After the shaking, the amalgam 
was removed and washed with a solution of V/10-mercurous nitrate 
and N-nitric acid. This and the original solution were then 
evaporated to dryness with hydrochloric acid and heated at 125° 
for fifteen minutes, leaving two fractions of lead chloride crystals. 
In order to remove any radium-C, the two fractions were dissolved 
in warm V/100-nitrice acid, and a plate of nickel plunged into each 
solution, The solutions were then evaporated to dryness again 
with hydrochloric acid, and the crystals powdered and spread on 
two equal brass disks. The total radiation was then measured by 
means of a quartz piezo-electrometer. Similar measurements were 
made with thorium-B. In neither case was there any difference in 
activity between the two fractions of crystals, thus proving that 
the electrolytic potentials of radium-B and thorium-B are equal 
to those of lead, the differences observed being much less than 
those which are obtained with specimens of the same metal which 
have undergone different mechanical treatment. W. G. 


Volatility of Thorium Active Deposit. T. Barrarr and 
A. B. Woop (Proce. Physical Soc., London, 1914, 26, 248—260).— 
The thorium active deposit, on platinum or quartz plates, was 
heated in an electric furnace, usually for fifteen minutes, to 
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accurately known temperatures, and the percentage of thorium-B 
and of thorium-C respectively volatilised was determined by ex- 
amination of the decay curves prior to and after heating. The 
a-ray measurements showed that both the B- and C-members begin 
to volatilise at 750°, and volatilisation is complete at 1200°, but 
at intermediate temperatures a greater proportion of the B- than 
of the C-member is volatilised. There is an inflexion on the curve 
showing the proportion of the C-member volatilised, at a point 
where about 35% of the a-ray activity has been removed and at 
about 900°. The A-ray. curves, on the other hand, showed that 
the C-member does not begin to volatilise until 900°. With films 
deposited from solutions of the active deposit in strong acids 
volatilisation occurred at the same temperatures as stated for the 
nitric acid solution, but for a hydrochloric acid solution volatilisa- 
tion commences at 300°. Thorium-D was found to begin volatil- 
ising at 500° in the case of a film not dissolved in acid. 

In order to explain the results, a new member of the disintegra- 
tion series is assumed to exist, according to the following scheme: 


wh O.—> D-—>1 
A->B- > OC; ’ 
az~ OC, —>? 


in which branching occurs at the member C's, which has a half- 
period of 60°3 minutes, and gives B-rays. In the minor branch 
the product is supposed to be a new member, C,, of period one 
minute or less, giving the a-rays of range 5°0 cm. C’, is volatile 
at 900°, and C, at 750°. The product C, of the above scheme 
(often called C’) is that which gives the a-rays of 86 cm. range, 
and is usually supposed to have a period of 10-" second. This 
scheme agrees with the facts better than any other that can be 
devised. The range of the a-rays of C, corresponds, by the Geiger- 
Nuttall relation, with a period of one minute or less. F. 8. 


The Magnetic Spectrum of the £-Rays of Uranium-Y. 
O. von Bagyer, O. Hany, and L. Mertner (Physikal. Zeitsch., 1914, 
15, 649—650).—The magnetic spectrum of the more penetrating 
B-rays of uranium-X consists of a broad, indistinct band which 
affords evidence of intensity maxima at velocities corresponding 
with 0°96 and 0°82 of the velocity of light. The less penetrating 
rays give rise to a shallow band at the velocity ratio 0°59, and to 
two sharp lines at 0°52 (weak) and 0°48 (strong). An attempt to 
resolve the spectrum of the high-speed rays into lines gave a 
negative result with the comparatively weak preparations of 
uranium-X which were available for the experiments. Since the 
y-radiation of uranium-X is very weak in comparison with the 
B-radiation, the continuous character of the magnetic spectrum 
would appear to be in agreement with Rutherford’s theory, accord- 
ing to which the emission of y-rays is connected with the discon- 
tinuous character of the B-ray spectrum. H. M. D. 
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The Origin of Actinium. C. Génrine (Physikal. Zeitsch., 1914, 
15, 642—645).—A strong ionium preparation, four years old, was 
examined for the presence of an “eka tantalum,” acting as the 
parent of actinium, according to the scheme: 


EE a 

(IV.) (V.) (IIL.) 
by precipitating tantalic acid in the solution. The product was 
very active, but by repeated solution of the tantalic acid by fusion 
with potassium hydroxide, and reprecipitation by acid, the activity 
was removed. It was probably due to ionium. A search for the 
parent of actinium in pitchblende was made by precipitating 
tantalic acid in the solution and purifying as above. The pro- 
duct was again practically inactive. Lastly, the uranium-Y 
separated from 1500 grams of uranyl nitrate was examined for a 
residual activity, and none was found. It is possible that the 
method of purification of the tantalic acid adopted may have 
separated the substance sought. F. 8. 


The Distribution of the Radio-elements in Rocks. I. 
Monazite Sand. M. Barrucn and G. Weissenpercer (Zeitsch. anorg. 
Chem., 1914, 88, 88—102).—The separation of the minerals in 
monazite sand may be effected magnetically, magnetite being first 
removed, then ilmenite, by using an electromagnet, and then 
monazite, by using a strong field. Zircon is then separated from 
quartz and felspar in a centrifugal apparatus. The quartz and 
felspar can only be imperfectly separated by using heavy liquids. 

Brazilian monazite sand is thus found to contain 75% monazite, 
12°4% ilmenite, 8°8% zircon, about 3% quartz, and the remainder 
magnetite and felspar. 

The other minerals are freed from any adhering traces of 
monazite by treatment with hot concentrated sulphuric acid. 
Zircon is found to be coloured violet, as if by the action of radium, 
and this coloration is not removed by the acid treatment. The 
quartz is not coloured. 

The quantities of radium and thorium have been determined by 
electrometric measurements, with the exception of the thorium in 
monazite, which is estimated analytically. The following values 
for the ratio Th: Ra are found: monazite, 3°10 x 108; zircon, 
151x10°; magnetite, 1°49x10°; ilmenite, 1:10x10’; felspar, 
1°94 x 10°; quartz, 2°13 x 108, the total quantity in the last two 
minerals being very small. Uranium is present in monazite in 
sufficient quantity to be recognised chemically. Two analyses give 
0°062 and 0°065% U, the ratio Ra: U being thus 3°22x10-7. The 
mesothorium preparations from the sand contain 0°25% meso- 
thorium, 25°00% radium, and 74°75% barium, and it is not possible 
to alter the ratio in any considerable degree by separating the 
component minerals. C. H. D. 

Radioactivity of the Rocks of the Kolar Gold-fields. 


Hersert Epmeston Watson and Gostapenart Pat (Phil. Mag., 1914, 
[vi], 28, 44—51).—A modification of Joly’s fusion method of 
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estimating radium in rocks by means of the emanation liberated 
is described, in which 10 grams of the powdered rock are heated 
with 2 grams of sodium carbonate and 50 grams of unfused stick 
potassium hydroxide in a copper flask, previously exhausted by a 
Fleuss pump. The rocks of the Kolar gold-fields in Mysore, 80 kilo- 
metres east of Bangalore, and extending to a depth of 1°2 kilo- 
metres, were found to contain only very minute quantities of 
radium. A source of error was found in the hydrogen liberated in 
the reaction, which causes the leak produced by a given quantity of 
radium emanation to be considerably reduced. It was necessary 
to pass the gas through heated copper oxide before introducing it 
into the electroscope. The mean amount of radium in the gold- 
bearing schists was 0'19x10-" gram per grant of rock, and was 
approximately the same throughout the whole of the workings, 
independently of the depth. The temperature gradient in the 
Kolar mines is quite abnormally small, just as the radium content 
of the rock is extraordinarily low. Other specimens of different 
rocks of later geological age from the same locality gave amounts 
of radium varying from 0°8 to 6°9 (x 10-" gram per gram). 
F.S 


Radioactivity of the Waters of Saratoga Springs, New 
York. Ricnarp B. Moore and C. F. Wuirremore (J. Ind. Lng. 
Chem., 1914, 6, 552—553).—The total activity of these waters, with 
one exception, was found to be low. A large proportion of the 
activity is due to the presence of dissolved radium salts. Many 
of the springs contain barium hydrogen carbonate, and, to some 
extent, there is a relation between the quantity of radium and 
that of this salt. A connexion could not be traced between the 
activities and the quantities of the other salts in solution. 

W. P. &. 


Analysis of Radioactive Substances by Sublimation. C. 
Ramsaver (Le Radium, 1914, 11, 100—107).—An apparatus is 
described, consisting of a surface of platinum foil, electrically 
heated, inside a closed desiccator attached to a rubber balloon to 
allow for the expansion of the gas. Above the heated surface is 
a tray containing ice, and charged negatively to 220 volts. Radio- 
active substances are heated on the foil, and the active deposit 
products, sublimed on the cold surface, are employed to determine 
the relative proportions of radium, thorium, and actinium present. 
The heating is maintained for four minutes at 1150°, and measure- 
ments of the decay curves are started five minutes from the com- 
mencement of heating. The theoretical curves for the pure sub- 
stances are calculated, and the experimental curves are shown to 
agree. An analysis by this method of the thermal sediment of 
Kreuznach gave 1°75 mg. of radium per 1000 kilos., in good accord 
with the result of the emanation method, 1°84 mg. per 1000 kilos. 
The amounts of thorium-X and actinium-X present were also 
estimated. F. 8. 
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Distribution of Solvents between Solutes. III. Hlectrical 
Conductivity of Mixtures of Salts in Organic and Mixed 
Solvents. A. G. Doroscuevski and 8S. V. DvorsHantscuik (J. Russ. 
Phys. Chem. Soc., 1914, 46, 453—459. Compare this vol., ii, 419).— 
The fact that the conductivities of mixtures of potassium and 
tetraethylammonium iodides in water, methyl or ethyl alcohol, 
methyl ethyl ketone, acetonitrile and nitromethane, are in agree- 
ment with Barmwater’s formula (compare Philip and Courtman, 
T., 1910, 97, 1261), in conjunction with the authors’ conclusions 
(A., 1913, ii, 1014), indicates that solutions of the two above 
iodides in all these solvents are isohydric at equivalent concentra- 
tions. This is, indeed, found to be the case, as nearly as can be 
expected in view of the difficulties attending measurement of the 
conductivity in the solvents employed. 

Deviations from this rule might be expected with feeble electro- 
lytes and with solvents exhibiting strongly marked chemical func- 
tions and slight ionising capacity. The authors have investigated 
the conductivities of sodium and potassium iodides and their mix- 
tures in water and in absolute methyl and ethyl alcohols. In 
absolute methyl alcohol, Ag, has the values 74°92 and 80°30 re- 
spectively for sodium and potassium iodides, and in absolute ethyl 
alcohol 28°73 and 29°50. With mixtures of the iodides, the results 
obtained are analogous to those of Philip and Courtman. 

Further measurements of the conductivity were made on sodium 
and potassium chlorides and their mixtures, and on barium chloride 
and nitrate and their mixtures, in aqueous ethyl alcohols of 
different strengths. The results obtained lead to the conclusion 
that —— electrolytes in organic and mixed solvents form solu- 


tions which are isohydric at equivalent concentrations. 
=. me. 


Dielectric Constant of Gases. L. Vrerain (Ann. Physique, 1914, 
[ix], 1, 255—296, 523—590).—Measurements have been made of 
the dielectric constants of air, carbon dioxide, and sulphur dioxide 
by a method involving the comparison of the capacity of a con- 
denser containing the gas under examination as. dielectric with 
that of a standard condenser. The influence of temperature was 
determined by measurements between 0° and 70°, and the pressure 
was varied from about 1 to 6°5 atmospheres for air and carbon 
dioxide, and up to 2°4 atmospheres for sulphur dioxide. 

The results obtained for air are in excellent accord with the 
requirements of Maxwell’s relation K =n?, where X is the dielectric 
constant and n the refractive index. For the other two gases, the 
agreement is much less satisfactory. 

The Mossotti-Clausius relation (A —1)/(K +2)d=constant, which 
for gases at low pressures may be written in the form (K —1)/d= 
constant, is satisfied by the data for air and carbon dioxide within 
the limits of experimental error, but a much greater divergence is 
shown by the numbers for sulphur dioxide. 

Measurements were also made of the dielectric constant of liquid 
carbon dioxide and of its saturated vapour at temperatures 
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between —4° and the critical temperature (31°4°). In this case 
Drude’s method was employed. If the values of the dielectric 
constant are plotted as a function of the temperature, an appar- 
ently continuous curve is obtained, the tangent at the critical 


temperature being perpendicular to the temperature axis. 
H. M. D. 


The Thermoelectric Force of Tin Selenides. H. P£tazon 
(Compt. rend., 1914, 158, 1897—1900. Compare this vol., ii, 521).— 
The author has determined the thermoelectric force of couples 
consisting of platinum with tin-selenium alloys of varying composi- 
tion at various temperatures, and has plotted the curves, showing 
the relationship between the thermoelectric force and the per- 
centages of tin and selenium in the alloys. The form of the curves 
varies with the temperature, but all show an angular point corre- 
sponding with the selenide SnSe. The selenide SnSe, is not 
indicated by any particular change in direction of the curve. At 
the hot juncture the current passes from platinum to the alloy 
for Pt-SnSe, and from the alloy to platinum for Pt-SnSe.. A 
couple formed by platinum and an alloy of composition inter- 
mediate between that of the two selenides, and varying slightly 
with the temperature, will have no thermoelectric force. W. G. 


Application of the Theory of Allotropy to Electromotive 
Equilibria. A. Smirs and A. H. W. Aten (Proc. X. Akad. Wetensch. 
Amsterdam, 1914, 17, 37—54. Compare this vol., ii, 165).—If the 
equilibrium at the surface of contact between a metal and a solu- 
tion of one of its salts is disturbed by anodic dissolution or cathodic 
deposition, a difference of potential will be set up between the 
electrode and a “normal” auxiliary electrode. For very small 
current densities, the external equilibrium will not, in general, 
be sensibly disturbed, but as the current density increases, it is to 
be expected that the departure from the normal condition of 
equilibrium will become evident, and that the resulting difference 
of potential between the electrode and the auxiliary electrode will 
increase. If the internal equilibrium is set up very quickly, the 
potential difference in question will be very small, but much larger 
values are to be expected if the adjustment of the internal equil- 
ibrium is comparatively slow. 

_ Experiments have been made in which currents of varying 
intensity were passed between rods of silver, copper, lead, nickel, 
cadmium, bismuth, iron, and aluminium, immersed in solutions of 
the corresponding salts, and in which the anodic and cathodic 
polarisation was determined by the aid of an auxiliary electrode 
of the same metal. 

_ The results obtained lead the author to the conclusion that the 
internal equilibrium is very quickly set up in silver, copper, and 
lead, very slowly in nickel, and at an intermediate rate in cadmium. 
The behaviour of bismuth, iron, and aluminium suggests that 
catalytic agencies play a considerable part in connexion with the 
polarisation phenomena. H. M. D. 
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Stability and Oxidation Potential of Hypochlorites. Con- 
tributions to Catalysis and a Hypochlorite-Carbon Cell. K. A. 
Hormann and Kurt Ruirrer (Ber., 1914, 47, 2233—2244).—The 
authors have compared the behaviour of calcium hypochlorite, free 
from chloride, with that of bleaching powder and of a mixture of 
calcium hypochlorite and calcium chloride towards various 
reagents (compare Taylor, T., 1910, 97, 2541). Towards carbon 
dioxide-free, dry air, calcium hypochlorite and bleaching powder 
show very little difference in behaviour at 90°, there being only a 
very slight loss of chlorine in both cases. When exposed to moist 
air containing carbon dioxide at the ordinary temperature, the 
bleaching powder loses a greater proportion of its available chlorine 
than does the calcium hypochlorite; a mixture of calcium hypo- 
chlorite and calcium chloride behaves similarly to the bleaching 
powder. In an atmosphere of dry carbon dioxide, calcium hypo- 
chlorite loses a small percentage of its available chlorine after five 
hours’ exposure; the mixture of hypochlorite and chloride loses a 
slightly greater percentage, whilst the bleaching powder loses all 
its available chlorine. In a current of moist carbon dioxide, both 
calcium hypochlorite and bleaching powder lose all their active 
chlorine, but whilst the latter evolves only chlorine, the former 
evolves both chlorine and hypochlorous acid; a mixture of hypo- 
chlorite and chloride behaves similarly to bleaching powder. In a 
solution of calcium hypochlorite a stream of carbon dioxide gives 
the ratio: free chlorine: chloride chlorine: chlorate chlorine= 
2: 1:1, the hypochlorous acid formed in solution decomposing in 
accordance with the equation 4HOC]=HCIlO,+ HCl+Cl,+H,0. 
In a solution of bleaching powder the free chlorine is increased at 
the expense of the chlorate chlorine, the ratio being 3:1. Both 
calcium hypochlorite and bleaching powder behave in the same way 
towards ammonia, there being an almost quantitative evolution of 
nitrogen. 

Solutions of calcium hypochlorite and of bleaching powder are 
decomposed catalytically to the same extent by cobalt, nickel, and 
iridium oxides, whereas the oxides of chromium, iron, manganese, 
uranium, bismuth, palladium, osmium, thallium, and vanadium are 
inactive. Calcium hypochlorite solutions are more stable towards 
ruthenium and rhodium salts, whereas bleaching powder solutions 
are more stable towards copper sulphate and lead nitrate. 

It has been supposed that the oxidising power of hypochlorites 
and other oxidising agents can be increased by the addition of 
oxygen-evolving catalysts. Experiments with solutions of sodium 
hypochlorite and hydrogen peroxide show that this is not the case; 
oxygen-evolving catalysts, such as iridium powder and cobaltic 
oxide, simply evolve their oxygen without exerting any appreciable 
oxidising effect on any oxidisable substances present, for example, 
anthracene, whereas oxygen carriers, such as osmium tetroxide, 
increase the oxidising power, that is, raise the oxidation potential 
of the hypochlorite or hydrogen peroxide. This result can be pre- 
dicted from thermochemical considerations. 

Measurement of the oxidation potentials of solutions of calcium 
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hypochlorite and of bleaching powder, each saturated with calcium 
hydroxide, using platinum, magnetite, or gold electrodes, showed 
they are approximately the same; the potential depends very little 
on the dilution, but is affected by the alkalinity of the solutions. 
The bleaching-powder solutions are, however, too unstable for use. 

Of various cells which were built up in order to make use of the 
oxidising powers of hypochlorites, the following gave the highest 
E.M.F., namely, 2°24 volts, corresponding with a 92°2% yield on 
the used oxygen: Platinum-sodium hypochlorite solution made 
alkaline with sodium carbonate | 20% solution of sodium chloride | 
10% sodium hydroxide, zinc oxide, zinc. 

It was found possible to construct cells with carbon electrodes. 
Thus the cell: Platinum-sodium hypochlorite, sodium carbonate 
solution | 2V-sodium hydroxide | 2V-sodium hydroxide, beechwood 
charcoal in platinum wire gauze, gave an initial voltage of 
0°'76—0°91 volt. Quantitative measurements showed that the 
current yield from this cell was 76% of the oxygen used from the 
hypochlorite. With a somewhat similar cell it was shown that the 
electromotively active oxygen was almost completely transformed 
into carbon dioxide. 

It follows that with alkaline hypochlorite solutions at unattack- 
able electrodes a sufficiently strong oxidation potential is obtained 
to oxidise boxwood charcoal, opposed to it in a galvanic cell; also, 
from such a cell current may be taken continuously. Before these 
results are of practical value, however, further investigations are 


necessary. rT. 6. P. 


The Potential of the Ferricyanide—Ferrocyanide Blectrode. 
Erich MUuuEer (Zeitsch. physikal. Chem., 1914, 88, 46—56).—The 
potential of a number of mixtures of potassium ferrocyanide and 
potassium ferricyanide in the presence of potassium hydroxide, 
hydrochloric acid, and potassium chloride has been determined at 
0°. The electrode used was either of gold or platinised platinum. 
The results obtained have been compared with those of Lewis and 
Sargent (A., 1909, ii, 369) and Fredenhagen (A., 1902, ii, 238). 
It is shown that the figure which has hitherto been regarded as the 
potential of the ferrocyanide-ferricyanide electrode is an undeter- 
mined and indefinite quantity, which depends not only on the ratio 
of the concentration of the two salts, but also on the concentrations 
of the salts themselves. In the presence of W-potassium chloride 
the potential at 0° is expressed by 

e=0°232 + 0°05467 log «/o volts (against VF), 
where i and o are the total concentrations of the ferricyanide and 
ferrocyanide respectively, and WZ represents the normal electrode. 
The electrolytic potential of the process 
Fe(CN)™-—F = Fe(CN)** 
is at 0° approximately 0°14 volt (against NZ), and the ratio of 
the dissociation constants of the dissociations 
K;Fe(CN), == 3K*+Fe(CN),™ 

and K,Fe(CN), = 4K*+Fe(CN),’" is approximately 68. The 
influence of potassium hydroxide and acids on the potential of the 
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Fe(CN),""/Fe(CN),'" electrode is due to a shifting of the dissocia- 
tion ratio. At small concentrations of potassium ferri- and ferro- 
cyanides, the dependence of the potential on the concentration of 
potassium hydroxide and potassium chloride at 0° is given by the 
equation «=0°24+0°05467 logi/o.K" volts (against VZ), and on 
the concentration of free acid by the equation 
e=0°45 + 0°05467 logi/o.H’ (against VZ), 

where K* and H’ respectively are the concentrations of the 
potassium and hydrogen ions. J. F. 8. 


Electromotive Behaviour of Soluble Sulphides. Rocer C. 
Wes (J. Physical Chem., 1914, 18, 510—520).—The single poten- 
tials of acid solutions of hydrogen sulphide and of solutions of 
sodium hydrogen sulphide, sodium sulphide, and sodium polysul- 
phides have been measured against a calomel electrode. It is shown 
that solutions of polysulphides behave electromotively in the same 
way as other oxidation and reduction elements, It is generally 
impossible to represent their behaviour mathematically without 
assuming that several polysulphides are present in a rather com- 
plicated equilibrium. For mixtures which contain sufficient sulphur 
to form Na,S, and Na,8, the normal electrode potential can be 
obtained by calculation from the relative concentrations of Na,S 
and Na,S, by means of the equation 

E=E,—0°059/6 log (S~~)*/(S,-~), 
when the value of Z, is found to be —0°208 volts. On reaching a 
sulphur concentration corresponding with NaS, there is a sudden 
shift in the #, value which points to a higher polysulphide. On 
the other hand, solutions which are easily saturated with sulphur 
have as the expression for their potential the equation: 
E= —0°26 —0°029 log (S--). 
J. F. 8. 


Positive Ions from Non-metallic Elements. I. Precipita- 
tion of Metals from Solutions of their Salts by Yellow 
Phosphorus. R. M. Birp and 8. H. Dices (J. Amer. Chem. Soc., 
1914, 36, 1382—1392).—The products obtained by the action of 
yellow phosphorus on aqueous solutions of copper sulphate are 
copper and phosphoric acid, together with smaller quantities of 
copper phosphide and phosphorous acid. The metallic copper was 
deposited in the form of tubes surrounding the sticks of phosphorus, 
each tube being covered on the inside with a layer of black copper 
phosphide. It is probable that the phosphide is formed by the 
subsequent action of the precipitated copper on the phosphorus, 
and that the phosphorous acid is due to the interaction of the phos- 
phorus and the phosphoric acid formed in the principal reaction. 
The quantitative measurements indicate that approximately five 
atoms of copper are precipitated by two atoms of phosphorus, as 
represented by the equation: 

5CuSO, + 2P + 8H,0 =5Cu + 5H,SO, + 2H,PO,. 

Since the copper is formed only on the surface of the phosphorus 

or on the surface of conductors connected with the phosphorus, it is 
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positive charges from the copper to the phosphorus. In support 
of this view, it is found that a cell of the type 
Cu | CuSO, | H,SO, | P 

yields a current which passes from the phosphorus to the copper 
through the solutions. The #.M.F. of the cell is about 0°35 volt, 
and little or no difference is found by varying the concentration of 
the sulphuric acid solution or by replacing this by distilled water, 
or by solutions of sodium and magnesium sulphate. 

According to these experiments there is no essential difference 
between the metallic and non-metallic elements in respect of their 
tendency to form positive ions. H. M. D. 


Evolution of Hydrogen at the Anode during the Electro- 
lysis of Methyl Alcohol and Formaldehyde. Ericu Mi ure 
and Frieprich Hocustetter (Zeitsch. LHlektrochem., 1914, 20, 
367—369).—Equal volumes of 4N-sodium hydroxide and methyl 
alcohol were electrolysed in a divided cell using a platinum anode 
and a current density of 0°1 ampere per 15 sq. cm. The anode 
products were formic acid and formaldehyde and 135 c.c. of a gas 
consisting of 97°4% Hy, 1°2% O,, and 1°4% CO. The amount of gas 
produced increased as the electrolysis proceeded. The substitution 
of formaldehyde or formic acid for the methyl alcohol gave no gas 
evolution at the anode. On substituting a copper anode for the 
platinum gas, evolution did not take place with methyl alcohol 
or formic acid, but with formaldehyde pure hydrogen was evolved 
at the anode, and in amounts equal-to that at the cathode. It is 
shown that in this case the total current can be used in effecting 
the reaction H,—C=0 +0" +2/=H,+ CO,, and this reaction prob- 
ably consists in the discharge of the ion H,CO,”, since formaldehyde 
behaves as a dibasic acid in alkaline solution. The whole change is 
represented by the scheme: 


—— —— OH _. H 0’ — 
yo C—0 + H,0 = H-CNon pr H> <ontH —~ 
— on 
+2 20C 
H O 


H 0 H O 
Ho-C<oy + 2F= H-C<p = H,+00,. 
J. F.S. 


The Electrolytic Deposition of Alloys and their Metallo- 
graphical and Mechanical Investigation. III. Attempts to 
Prepare Zirconium, Aluminium, Antimony and Chromium 
Bronzes. R. Kremann, Joser Lorper; and Rupotr Maas (Monatsh., 
1914, 35, 581—602. Compare this vol., ii, 96, 422).—Attempts to 
deposit zirconium electrolytically from (1) an alkaline solution of 
zirconium hydroxide and tartaric acid, with platinum electrodes, 

42—2 
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(2) with a mercury cathode, and (3) from an alkaline solution of 
zirconium oxychloride and tartaric acid to which a small quantity 
of an iron salt had been added, all led to negative results; in the 
last case iron was deposited in the passive condition. Attempts to 
deposit zirconium along with tin, zinc, and copper respectively 
from mixed alkaline solutions also failed to give a deposition of 
zirconium. The deposition of copper from aluminium solutions in 
tartaric acid or potassium cyanide gave deposits of copper contain- 
ing several per cent. of cuprous oxide. Antimony and copper could 
be simultaneously deposited from a solution of copper sulphate 
containing tartar emetic, aluminium sulphate, and alkaline tartrate. 
The alloys were examined, and it is shown that the tendency to 
form mixed crystals is small, but that rather the two metals 
separate out as individuals. The electrolysis of a chromium con- 
taining copper solution gave no deposit of metallic chromium 
copper alloy; a copper is deposited which contains about 2°2% of 
chromium, but this is in all probability present as hydroxide. 
J. F. S. 


The Electrolytic Deposition of Alloys and their Metallo- 
graphical and Mechanical Investigation. IV. Experiments 
on the Deposition of Iron—Magnesium Alloys from Aqueous 
Solutions. Robert Kremann and Joser Lorper (Monatsh., 1914, 
35, 603—634. Compare preceding abstract)—A series of solu- 


tions of ferrous sulphate and magnesium chloride, with and without 
the addition of potassium chloride, have been electrolysed with the 
object of in this way obtaining alloys of iron and magnesium. The 
deposits obtained with current densities varying from 0°6 to 3°3 
amperes per sq. dem. contained metallic iron and a solid solution 
of iron and magnesium, together with ferrous hydroxide and mag- 
nesium hydroxide. The maximum percentage of magnesium in 
any case being 3°0%, and in all cases where the magnesium 
approaches this value the oxygen content of the deposit also 
increases, rising in the stated case to 10°37%. The product oxidises 
very rapidly in the air, and on slowly drying in a desiccator it 
becomes heated. On warming the deposit to 200—300° it oxidises 
so rapidly that it glows. A series of potential measurements were 
made with the products, and also with electrolytic iron ; in all cases 
the potential against ferrous sulphate solution shows that the iron 
is passive. The metallographic investigation shows that alongside 
with the iron deposit there is a silver-white deposit, probably of 
iron-magnesium alloy and oxides. The determination of the hard- 
ness of the deposits leads to the same conclusion. When the dried 
deposits are placed in water at 94°, an evolution of pure hydrogen 
occurs, which increases with the magnesium content of the deposit. 


J. F. 8. 


The Blectrolytic Deposition of Alloys and their Metallo- 
graphical and Mechanical Investigation. V. Nickel-Iron 
Alloys Deposited from Sulphate Solutions at High Tem- 
peratures. Rospert Kremann avd Rupotr Maas (Monatsh. 1914, 
$35, 731—753. Compare preceding abstracts).—In a previous com- 
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munication (this vol., ii, 97) iron—nickel alloys deposited at ordinary 
temperature were shown to be brittle, and this was supposed to be 
due to the presence of hydrogen. The present paper deals with the 
production of similar alloys at higher temperatures, the object being 
to obtain less brittle alloys, which are to be expected if the presence 
of hydrogen is the cause of the brittleness. Experiments were 
carried out with (1) solutions of iron and nickel sulphates without 
additions, (2) in the presence of potassium oxalate, and (3) in the 
presence of citric acid. In comparison with the results obtained 
at the ordinary temperature (loc. cit.) it is shown that the nickel 
content of the deposit increases enormously with increasing tem- 
perature. With regard to the relationship between the composi- 
tion of the solution and that of the deposits, it is shown that the 
same sort of relationships are found as at ordinary temperatures. 
(1) The nickel content of the deposit increases at first rapidly 
and then more slowly with an increasing concentration of the 
nickel in the solution. (2) Addition of potassium oxalate or citric 
acid increases the nickel content of the deposition. In the case 
of citric acid the amount of increase depends on the original con- 
centration of the acid. An improvement in the consistency of the 
deposit by working at higher temperatures is not effected, but the 
increased percentage of nickel in the deposits (70—80%) is to be 
regarded as a disadvantage from the point of view of the prepara- 
tion of nickel steels. When iron cathodes were employed in the 
electrolysis of the metal there is a great tendency to the formation 
of spongy deposits, but the use of carbon cathodes leads to a 
deposit of greater consistency. The concentric ring structure of the 
alloys found at lower temperatures is obtained in the present work, 
but much more strongly marked. It is supposed to be due to the 
formation of hydrogen bubbles on the surface of the deposit round 
which the further deposition takes place. The hardness of the 
alloys is greater than that of the alloys obtained at lower tempera- 
tures, and from this the authors draw the conclusion that the 
formation of solid solutions has taken place to a far greater extent 
at higher temperatures than at lower temperatures. The increased 
hardness also offers a confirmation to the hypothesis put forward 
in the earlier paper that the presence of hydrogen cannot be 
regarded as the cause of the increased hardness of the electrolytic 
deposits. The #.M.F. of the various deposits have been measurea 
against. solutions of nickel sulphate and ferrous sulphate. It is 
shown that both those obtained at 75° and at the ordinary tem- 
perature give a potential which is much nobler than the usual 
potential, and on remaining in the solution slowly approach the 
normal value. The conclusion is drawn from this that iron—nickel 
alloys are deposited in the passive condition. This is explained by 
the assumption of a local alkalinity in the neighbourhood of the 
electrode. J. F. 8. 


Electrolytic Deposition of Brass on a Rotating Cathode. 
C. W. Bennett and A. W. Davison (J. Physical Chem., 1914, 18, 
488—509).—Since the deposition of brass electrolytically from 


ii. 618 ABSTRACTS OF CHEMICAL PAPERS. 


mixed solutions of cyanides of zinc and copper only yielded unsatis- 
factory results, a series of experiments were made with other 
solutions of salts of these metals with the object of ébtaining brass 
electrolytically. As a preliminary the deposition voltages of zinc 
and copper, at various current densities, were determined against 
an oxygen electrode for solutions of the sulphate, formate, fluoride, 
silicofluoride, and cyanide of these metals with various additions of 
acid, ammonium chloride, and potassium cyanide, and deposition 
voltage curves drawn. Pairs of substances which had similar curves 
were then employed for the production of brass electrolytically. It 
is shown that in no case save that of the mixed cyanides could a 
deposit of brass be obtained, and since this is not satisfactory the 
reasons for the non-success were studied. It is shown that the 
deposition of brass from cyanide solutions depends probably on two 
factors: (1) the tendency of the potentials of copper and zinc to 
become the same in cyanide solutions, and (2) the increase in the 
potential of the more noble metal by impoverishment. The latter 
factor is practically eliminated by using a rapidly rotating cathode. 
A satisfactory brass has not been deposited from cyanide solutions 
on a rotating cathode; the alloy obtained is brittle, and the brittle- 
ness is probably due to occluded impurities which arise from the 
cyanide, and therefore cannot be removed. The ratio of the metals 
in the solutions for the deposition of a brass varies with the amount 
of free cyanide and the rate of rotation of the cathode. J. F. 8. 


Magneto-chemical Phenomena. A. Scaixarev (Physikal. 
Zeitsch., 1914, 15, 670 —673).—If two platinum plates are immersed 
in a solution containing 0°1N-ferric chloride and 0°1N-potassium 
iodide, a current is obtained when the two plates are connected 
through a galvanometer. The phenomenon is independent of the 
stirring of the solution, and if the plates are of unequal size the 
current flows from the larger to the smaller plate. 

If two plates equal in size are employed, and the solution is 
exposed to the action of a magnetic field in such a way that the two 
plates are unsymmetrically situated in reference to the magnetic 
lines of force, a further polarisation current is set up, which flows 
from the plate which is in the more intense part of the field to the 
plate in the less intense region. This magneto-chemical effect is not 
observed if the plates are symmetrically situated with reference to 
the transverse field or if the plates are at right angles to the 
lines of force. Similar effects have been obtained with other 
solutions. 

Other experiments are described which show that similar mag- 
netic effects may be observed at the electrodes during the electro- 
lysis of aqueous solutions of certain salts. A table is given in 
which the results obtained with a larger number of different 
electrolytes are recorded. H. M. D. 


The Diamagnetic Properties of the Elements follow a 
Periodic Law. Pavut Pascat (Compt. rend., 1914,158, 1895—1897) 
—By plotting the coefficients of magnetisation of the elements 
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against their atomic weights a series of curves are obtained, similar 
to Lothar Meyer’s atomic volume curves, on which elements belong- 
ing to the same natural family occupy similar positions on the 
curves. W. G. 


Qualitative Method for the Study of the Magnetic Sus- 
ceptibility of Solutions. A. Quarraro.i (Nuovo Cim., 1914, [vil], 
7, i, 159—164).—By means of truncated conical poles a field is 
obtained in which a zone of great intensity is separated sharply 
from one of feeble intensity. The solution to be examined is intro- 
duced into a glass tube of 8—10 mm. diameter, and above it is 
placed, carefully and without mixing, coloured water. The tube is 
then arranged between the poles so that the surface of separation 
of the two liquids corresponds with the lower point where the poles 
begin to diverge. When the magnet is excited, the water bulges 
out into the magnetic solution below without sensibly mixing with 
it, and, if the field is sufficiently intense, a globule of the water 
becomes detached and remains suspended in the magnetic liquid. 
The phenomenon is visible with weak fields and dilute solutions, 
which yield scarcely perceptible indications by Pliicker’s or the 
U-tube method. Naturally, the results become more marked as the 
specific gravities of the two liquids approach equality. T. H. P. 


The Manner in which the Susceptibility of Paramagnetic 
Substances Depends on the Density. W. H. Kersom (Proc. X. 
Akad. Wetensch. Amsterdam, 1914, 1'7, 110—122. Compare this vol., 
ii, 335).—By application of the quantum theory, the author has 
deduced equations from which it is possible to calculate the suscepti- 
bility of paramagnetic substances. The calculated values for 
oxygen are in satisfactory agreement with the data obtained by 
Perrier and Onnes (Joc. cit.) in their measurements of the suscepti- 
bility of liquid mixtures of oxygen and nitrogen. It was previously 
pointed out that these results could be explained on the basis of 
Langevin’s theory by the assumption of negative molecular fields, 
and the experiments in question do not therefore afford an experi- 
mentum crucis in respect of the two theories. H. M. D. 


Is the Duhem-Margules Equation Dependent on the Ideal 
Gas Laws? M. A. Rosanorr (J. Amer. Chem. Soc., 1914, 36, 
1408—1411).—It is shown that the Duhem-Margules equation con- 
necting the partial pressures and the proportions of the components 
in a binary mixture is a purely thermodynamic relationship, and is 
applicable to all mixtures independently of whether the vapours 
satisfy or deviate from the simple gas laws. H. M. D. 


Laws of Raoult and Henry and the Constants of Ebullios- 
copy and Cryoscopy. M. A. Rosanorr and R, A. Dunpny (J. 
Amer. Chem. Soc., 1914, 36, 1411—1418).—The authors show that 
Raoult’s and Henry’s laws may be deduced in a simple manner 
from the Duhem-Margules equation (compare preceding abstract). 
It is further shown that expressions for the ebullioscopic and cryo- 
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scopic constants may be obtained from Raoult’s law in combination 
with the gas laws. The molecular rise of the boiling point is given 
by H=R7/100vdP,/dT, in which v is the specific volume of the 
vapour at the boiling point and dP,/dT is the variation of the 
vapour pressure with the temperature at the boiling point. From 
the available data it would seem that both these quantities can be 
measured with considerable accuracy, and the formula is recom- 
mended for the evaluation of boiling-point constants. These con- 
stants have been calculated for thirty-three liquids, and it is esti- 
mated that the probable error attaching to the values obtained in 
this way is in general less than 2%. 

The expression derived for the freezing-point constant is similar, 
and may be written = RT/100v(dp;,/dt —dp,,/dt), where v is the 
specific volume of the vapour at the freezing point, and dp;/dt and 
dp,/dt are the slopes of the vapour-pressure curves for ice and 
water respectively at this temperature. On account of the experi- 
mental difficulty attached to the measurement of these quantities, 
the equation is only of theoretical interest. 

Since Raoult’s law follows from the Duhem-Margules equation, 
in which the molar fractions are based on the molecular weights 
of the vapours, it is suggested that the molecular weights obtained 
from boiling-point and freezing-point measurements may have 
reference to the substances in vapour form, and not to the sub- 
stances in the liquid solution. H. M. D. 


Application of the New Heat Theorem to Gases. W. 
Nernst (Zeitsch. Hlektrochem., 1914, 20, 357—360).—The Nernst. 
heat theorem has hitherto only been applied to condensed systems 
of crystallised substances, amorphous substances, mixtures, and 
dilute solutions. The present paper deals with the application to 
gaseous systems. Three fundamental hypotheses are made: 
(1) Every gas which is cooled at constant volume without liquefying 
reaches eventually a condition in which it possesses a vanishing heat 
capacity. (2) The decrease in the specific heat of a gas occurs 
earlier the greater the density of the gas; and (3) every physical 
or chemical change which takes place with the production of the 
maximum work A in gases of finite density, occurs in accordance 
with the expression limit-dA /dT=0 (T=0). The heat theorem is 
then applied to the vapour-pressure curve of gases, and the expres- 
sion A = —T/(A,/T?)dT evolved. It is shown that every gas which 
is constantly cooled at constant volume (assuming that liquefaction 
does not take place) must eventually reach a condition in which it 
presents resemblances to the amorphous condition. Strong com- 
pression of a gas at constant temperature will bring the same condi- 
tion about. Confirmation of these two statements is found in the 
results of seismic researches on the conduction of transverse vibra- 
tions through the interior of the earth. J. F. 8. 


Specific Volumes of Nickel Steels. P. Curvenarn (Compt. 
rend., 1914, 159, 53—56).—A study of the dilatation curves of nickel 
steels with varying nickel content at —195°, 0°, and 750°. At 0° 
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there is an irregularity in the curve for alloys between Fe and 
Fe,Ni, the alloys corresponding with this portion of the curve 
undergoing an irreversible transformation, the amplitude of which 
is proportional to the content of free iron in the alloy. For alloys 
between Fe,Ni and FeNi, there is a reversible irregularity, the 
amplitude of which is directly proportional to the amount of the 
compound Fe,Ni in the alloy. W. G. 


Calorific Conductivity and Viscosity of Monatomic 
Liquids. Lion Brittouin (Compt. rend., 1914, 159, 27—30).—A 
mathematical discussion of the subject. W. G. 


The Limits of Inflammability of Fire-damp. F. Leprince- 
Rinevuet (Compt. rend., 1914, 158, 1793--1796).—The composition of 
the combustible gases has been determined, in each case, by 
Lebreton’s apparatus, by Le Chatelier’s apparatus, and by the 
eudiometric method. Using the first apparatus, three factors have 
to be taken into account, namely, the temperature, the percentage 
of water vapour, and the solubility of the gases in the water with 
which they are shaken, the influences of which can be calculated. 
The results show (1) that pressure exerts no appreciable influence 
on the limit of inflammability. (2) The limit varies with the 
diameter of the tube used, and is the limit of propagation relative 
to the diameter of the orifice. (3) The limit of propagation from 
the bottom upwards is inferior to the limit from the top of the 
tube downwards. W. G. 


The Inflammability of Mixtures of Methane and Different 
Gases. F. Leprince-Rinevet (Compt. rend., 1914, 158, 1999—2001).— 
A study of the inferior and superior limits of inflammability of 
mixtures of methane and oxygen and nitrogen; and methane, 
oxygen, and carbon dioxide. The curves obtained, showing in the 
first y= CH,/O, and =N,/0O,, and in the second case y=CH,/O, 
and «=CO,/O, are the same curves, the abscisse in the second 
being multiplied by 0°56. Thus a mixture containing several 
incombustible gases behaves as though each incombustible element 
was replaced in a definite ratio by one other of these gases. W. G. 


Pressure Regulators. II. Ernst Beckmann and Otro LikscneE 
(Zaitsch. physikal. Chem., 1914, 88, 13—21. Compare A., 1912, ii, 
534).—Several modifications are described which make the pressure 
regulator for ebullioscopic determinations more trustworthy and 
easier to manipulate. Slight changes are made in the method of 
admitting small quantities of air, and in the automatic regulation 
of the pressure.’ Instead of one large flask as compensating volume, 
two are used in the modified apparatus. A single electrical circuit 
and relay replaces two such in the original apparatus. By means 
of this apparatus the pressure can be kept constant to within 6 mm. 
at pressures down to 100 mm. This constance of pressure implies 
a constancy in the boiling point of about 0°01°. J. F. 8. 
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Ebullioscopic Behaviour. of Solvents at Various Pres- 
sures. I. Benzene, Chloroform and Ethyl Alcohol. Enrnsr 
Beckmann and Orro Liescue [with Jutius von Bosse] (Zeitsch. 
physikal. Chem., 1914, 88, 23—34).—The ebullioscopic constants have 
been determined for the solvents benzene, chloroform, and ethyl 
alcohol at a series of pressures from 1371 mm. to 40 mm., using a 
number of substances of known molecular weight in the determina- 
tions. The apparatus used was electrically heated, and the pres- 
sure was maintained by the manostat previously described (see pre- 
ceding abstract). The value of the constant falls parallel with the 
pressure. The constants obtained agree well with those obtained by 
Drucker (A., 1910, ii, 929), and the values are compared with the 
values calculated from. a number of formule which were discussed 
by the authors (this vol., ii, 170), and in general a satisfactory 
agreement is found. The newly-determined constants for atmo- 
spheric pressure are: benzene, 25°7 ; chloroform, 38°8 ; ethyl alcohol, 
12°0. Curves are given of the change of the constant with pressure. 

J. F. S. 


The Theoretical Heat of Solution of CdSO,,5H,O and the 
B.M.F. of the Weston Normal Element. H. von STeinwenr 
Zeitsch. physikal. Chem., 1914, 88, 229—254).—The work of Holsboer 
(A., 1901, ii, 226) and that of Kohnstamn and Cohen (A., 1898, ii, 
495) on the heat of solution and the solubility minimum of 
cadmium sulphate are criticised, and the results, in part, recalcu- 
lated. A series of new determinations of the heat of solution and 
its temperature-coefficient are made by the method of taking a 
saturated solution and determining the heat change when successive 
small quantities of water are added to it. The apparatus and 
experimental details are the same as that described by the author 
(A., 1901, ii, 641). In this way the values: 

Cd8S0,,8/3H,O + 397°33H,O = CdS0,,400H,O + 2660 cals. ; 

CdS0,,20H,0 + 379°4H,O =CdS80,,400H,O + 1041 cals. ; 

and CdS0,,15°17H,O + 5°43H,O0=Cd80,,20°6H,O +552 cals. are 
obtained, and from these the integral heat of solution of the solid 
hydrate in 12°5 mols. of water, that is, the number of mols. of 
water required to give a saturated solution of CdSO,,8/3H,O at 
18°, is given by: 

CdSO,,8/3H,O + 12°50H,O = CdS0,,15°17H,0 + 1067 cals. 
The temperature-coefficient of the heat of solution at 18° is found 
to be —63°15 Cal. From the thermal experiments the total energy 
of the Weston Element is found to be U =47201 cals., and from 
electrical data the #.M.F. is calculated to 1°028675 volt at 18° and 
U to 47427 cal. It is thus shown that the energy measured calori. 
metrically is not independent of the temperature, as was asserted 
by Cohen (Joc. cit.), and that the temperature-coefficient is not small 
enough to be neglected, and the value of this coefficient determined 


calorimetrically agrees well with that determined electrically. 
J. F. 8. 
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The Hypohalogenous Acids and the Hypohalogenites. 
VII. Heat Changes in Reactions of Iodine Solution. Anton 
SkRaBAL and Friepricn Bucuta (Monatsh. 1914, 35, 697—730).— 
Compare A., 1907, ii, 448; 1909, ii, 224; 1911, ii, 382; 1912, ii, 33, 
340).—The heat changes accompanying the reactions of iodine in 
alkali solutions have been determined calorimetrically, using a 
calorimeter of the Thomsen pattern, in which the usual gold-plated 
vessels are substituted by glass vessels. The following thermal data 
has been obtained : 

(1) KIO,+5KI+6HCl=31, + 3H,0 + 6KCl + 829 cals. 

(2) KIO, +8KI+6HCl=3KI, + 6KCl + 3H,O + 804 cals. 

(3) 3KI,+ 6KOH =8KI+ KIO, + 3H,0 + 25 cals. 

From the above data, the value 

31, + 6KOH =5KI+ KIO,+3H,O—6 cals. 
was deduced, together with the heat of solution of iodine in 
potassium iodide and in water. 

The following reaction, (4) KI;,+KOH=2KI+HIO—43 cals., 
was also determined. In this connexion, note is made of the fact 
that reactions (3) and (4) occur simultaneously, and the most suit- 
able conditions for each determination were evolved from a know- 
ledge of the kinetics of the reactions. J. F. 8. 


Principles of the Distillation of Alcohol. E. CHenarp (Bull. 
Soc. chim., 1914, [iv], 15, 592—595).—The vapour formed by distilla- 
tion of aqueous alcohol tends to separate into layers of different 
density, affording a means of mechanical separation. Fractionating 
columns need not be vertical. It is suggested that partial separa- 
tion of substances boiling at the same temperature might be 
effected by taking advantage of the difference in density of the 
vapour in various parts of the condenser. A. J. W. 


The Quantitative Effect of Rapid Cooling on the Constitu- 
tion of Binary Alloys. II. G. H. Gututver (J. Jnst. Metals, 1914, 
11, 252—272).—Methods are given for calculating the proportions 
of liquid and solid present in rapidly cooled alloys, even in cases 
in which the liquidus and solidus lines are considerably curved. 
The methods are illustrated by application to alloys of copper with 
zine, tin, and nickel. C. H. D. 


Fluidity as a Function of Volume, Temperature, and 
Pressure. The Equation of State and the Two Kinds of 
Viscous Resistance. So-called “Slipping” of Gases. Evucrnr 
C. Bryenam (J. Amer. Chem. Soc., 1914, 36, 1393—1408).—According 
to Batschinski (A., 1913, ii, 26), the fluidity of a liquid is propor- 
tional to the “free volume,” and the author shows that this rela- 
tion also holds for suspensions of solids in liquids. It follows from 
this connexion between the fluidity and the “free volume” that 
the variation of the fluidity of a liquid with temperature and 
pressure may be represented by an equation resembling that of 
van der Waals. Empirical equations, which may be regarded as 
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simplified forms of the modified van der Waals equation, have 
already been shown to represent the experimental data for liquids 
with considerable accuracy. The equations do not apply, however, 
to gases, and the large discrepancy between the calculated and 
observed values is attributed to a special type of viscous resistance 
which does not come into play in the case of liquids. This resist- 
ance has its origin in the diffusion of the gas which carries with it 
translational motion, and is termed “diffusional viscosity.” In 
liquids, the resistance to flow caused by diffusion is negligibly 
small in comparison with the “collisional viscosity,” which is due 
to the collisions of molecules of one layer with those of an adjacent 
layer moving at a slightly lower velocity. In this case, the transfer 
of momentum is not accompanied by transfer of material. 

According to the above views, the viscosity of a gas or liquid 
is the sum of the diffusional or collisional viscosities. By combining 
the formule for these two types of viscosity, the author arrives at 
the equation ¢=(v—w)/{A+BT7(v—w)} for the connexion 
between the viscosity ¢, the specific volume v, and the absolute 
temperature 7’. In this equation, A, B and w are constants, w 
representing the limiting volume corresponding with zero fluidity 
(compare Batschinski, Joc. cit.). It is shown that the fluidity of 
carbon dioxide in both the liquid and gaseous states can be 
represented with a fair degree of approximation by means of this 
formula. 

The case of a rarefied gas is also considered in accordance with 
the above views, and the author draws the conclusion that the 
viscosity at constant temperature is directly proportional to the 
density, and at constant volume is directly proportional to the 
square root of the absolute temperature. At constant tempera- 
ture and pressure, the viscosity is directly proportional to the square 
root of the molecular weight, and is independent of the other 
physical or chemical properties of the gas. 

It is supposed that the above deductions from the kinetic theory 
are also applicable to the explanation of phenomena observed in 
connexion with the elastic properties of solids. H. M. D. 


Relation of the Internal Pressure of a Liquid to its 
Dielectric Capacity and Permeability. W. ©. McC. Lewis 
(Phil. Mag., 1914, [vi], 28, 104—116).—The minimal values of the 
internal pressure of a number of liquids at 0° have been calculated 
from the equation r=RT/(v—v,), in which »y is the limiting 
volume at absolute zero. This limiting volume has been derived 
from the critical volume by the relation v;=0°27v, (Guldberg). In 
general, the pressures obtained in this way are approximately half 
as large as the values given by the latent heat of vaporisation. 

A comparison of the internal pressures with the corresponding 
dielectric constants shows that these are not directly proportional, 
although it is probable that they are related in a less direct manner. 
On the assumption that the forces of molecular attraction are 
electromagnetic in character, a relation connecting the internal 
pressure with the dielectric capacity is deduced, and it is shown 
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that substances with larger internal pressures have correspondingly 
smaller permeabilities. 

By application of the electron theory to the question of cohesion, 
it is further shown that the validity of Pascal’s relation, according 
to which the product of the susceptibility and the specific volume 
is independent of the temperature and the state of aggregation 
of a substance, involves the conclusion that the orbits of the 
electrons are constant, and that the frequencies of the absorption 
bands in the visible and ultra-violet should be the same for both 
the liquid and gaseous states, which is approximately, but not 
strictly, in agreement with experiment. 

The diminution of cohesion with rise of temperature is in accord 
with the view that the intermolecular forces are electromagnetic 
in character. H. M. D. 


The Variation of the “‘Gold Value” and the Viscosity of 
Colloidal Solutions with the Temperature. L. Licutwirz and 
A. Renner (Zeitsch. physiol. Chem., 1914, 92, 113—118).—The power 
of colloidal solutions to prevent the precipitation of gold increases 
slightly with the temperature. The viscosity diminishes with rise 
of temperature, and increases again when the temperature falls. 
The colloidal solutions employed were prepared from gelatin, serum- 
albumin, and human blood-serum, and the results are in accord 
with those obtained by previous investigators (compare White, A., 
1912, ii, 61). 


The Viscosity of Protein Solutions. II. Pseudoglobulin 
and Euglobulin (Horse). Harriette Cuick (Biochem, J., 1914, 8, 
261—280. Compare Chick and Lubrzynska, this vol., ii, 248).— 
The previous study of the influence of concentration and tempera- 
ture on the viscosity of solutions of egg and serum albumins has 
been repeated in the cases of y-globulin and euglobulin, and a 
general survey of the results is given. In all cases, increase in 
protein concentration is accompanied by a disproportionately great 
increase in the viscosity of the solution. The effect is least marked 
in the case of serum albumin, and is greatest with euglobulin, 
solutions of which exhibit a high viscosity with a comparatively low 
protein content. Euglobulin dissolved (dispersed) in alkali has 
greater viscosity than when dissolved in salt solution. The 
euglobulin in horse serum is in the condition of salt globulin. 

The viscosity of protein solutions is decreased with rise of 
temperature, frequently to a degree far in excess of that displayed 
by water or solutions of crystalloids. The greater the viscosity of 
the solution, the greater is the temperature effect, being most 
marked in the case of euglobulin solutions. 

An interpretation of the results is found in the two-phase nature 
of the systems studied. The observed disproportionate increase in 
viscosity of protein solutions with increase in concentration of the 
protein is explained on the ground that the volume of the disperse 
phase increases at the expense of the continuous phase. 

By means of Hatschek’s formula, the amount of water required 
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for the colloidal solution of 1 gram of these proteins is calculated 
to be 2°1, 3°8, and 5°8 c.c. for serum albumin, y-globulin, and 
salt-euglobulin respectively at 25°. Hence, by the withdrawal of 
water in any salting-out process, the euglobulin, requiring most 
water, is the first, and serum albumin the last, to be precipitated. 
The effect of temperature on the viscosity of protein solutions is 
explained as being due to a less degree of hydration of the colloid 
at the higher temperature. H. W. B. 


Palladium and Hydrogen. I. Apotr Sieverts (Zettsch. 
phystkal. Chem., 1914, 88, 103—-127).—The absorption of hydrogen 
by palladium wires of various thicknesses and purity, by palladium 
sponge, palladium black, and molten palladium has been determined 
over a range of temperature 100—1500°. It is shown that the 
absorption by palladium wire decreases with increase of tempera- 
ture very rapidly up to 600°, and then much more slowly to 800°, 
and between 800—1500° only very slightly. The quantity of 
hydrogen absorbed by a given weight of palladium is independent 
of the area of the palladium surface; consequently, the absorption 
of hydrogen by palladium is to be regarded as a simple solution. 
Commercial palladium wire absorbed rather less hydrogen than 
chemically pure palladium. At the melting point, 1550°, molten 
palladium absorbed less hydrogen than the solid metal, and con- 
sequently there is no formation of bubbles or spitting when molten 
palladium which is charged with hydrogen solidifies. The absorp- 
tion of hydrogen by palladium black was investigated with three 
different specimens between the temperatures 0° and 220°, and the 
absorption curves were plotted ; they were also similar, and showed 
a very rapid fall in the amount of hydrogen absorbed above 100°. 
The amount of hydrogen absorbed is different in all the three cases, 
but the amount absorbed above 137° is larger than that absorbed 
by palladium wire at the same temperature. On heating, palla- 
dium black passes over into palladium sponge, and at the same time 
there is an increase in the amount of hydrogen absorbed, which 
at low temperatures approaches that of palladium wire. At 
temperatures above 600° the absorption of all varieties of palladium 
is practically identical. An explanation of this is offered in the 
assumption that platinum black, depending on its method of pre- 
paration, is made up of variable quantities of amorphous and 
crystalline particles. The amorphous variety has a greater power 
of absorption than the crystalline variety. The change in the 
absorption by heating is therefore explained as due to the change 
of the amorphous variety into the crystalline variety. It is sup- 
posed that the absorption by the amorphous variety is a simple 
adsorption, whilst that by the crystalline variety is solution. It is 
also shown that hydrogen which has been ionised by the action of 
Réntgen rays or by f- and y-rays from radium will not diffuse 
through a palladium plate at the ordinary temperature. J. F. S. 


Adsorption by Hydrated Zirconium Oxide. FE. Weprxkinp 
and H. Rueinsoipt (Ber., 1914, 47, 2142—2150).—The hydrated 


GENERAL AND PHYSICAL CHEMISTRY. li. 627 


zirconium oxide was obtained by precipitating a cold, saturated 
solution of pure zirconium oxychloride with ammonia; the pre- 
cipitate was collected on a linen filter, washed until the disappear- 
ance of the chlorine reaction, and then dialysed to remove the last 
traces of ammonia. The adsorption of iodine and ammonia by 
this hydrated zirconium oxide does not follow the ordinary adsorp- 
tion equation; the absolute content of the adsorbed icdine or 
ammonia increases with the concentration of the solution, but there 
is no approximation to a constant value, even in the presence of 
large excess of the adsorbed substance. 

The adsorption of boric acid and phosphoric acid follows the 
ordinary adsorption law. No salts of zirconium with boric acid are 
known, but a zirconium hydrogen phosphate exists, namely, 
Zr(HPO,),; this phosphate, however, behaves differently from the 
adsorption compound of hydrated zirconium oxide and phosphoric 
acid, 

Details are given of the qualitative behaviour of hydrated 
zirconium oxide towards colloidal ferric hydroxide, molybdenum- 
blue, starch iodide solution, Congo-red, safranine, etc. The solu- 
tion of Congo-red is rapidly decolorised, with the formation of a 
blue adsorption compound, which, on warming, is transformed into 
the red salt. T. S. P. 


Adsorption of Dextrose. II. Perrer Rona and Kotoman von 
Torn (Biochem. Zettsch., 1914, 64, 288—295. Compare A., 1909, 
ii, 384).—It has been shown that the disappearance of sugar from 
solutions when the latter are shaken with animal charcoal, for the 
purpose of clearing, can be avoided by the addition of acetic acid 
and other substances to the solution. Experiments show that in 
the case of acetic acid this is due to the undissociated molecules, 
and is not a function of the hydrion concentration. Experiments 
with the urethane series of substances show, furthermore, that the 
more readily a substance is adsorbed, the more readily it sets free 
sugar from its state of adsorption with the charcoal. The action 
of various substances in the sugar-charcoal mixture is due, there- 
fore, to their mechanical adsorbability. S. B. 8. 


Sorption of Certain Acids and Non-electrolytes by Wool. 
A. Diett (Xelloid. Zeitsch., 1914, 14, 319—321).—The absorption of 
various substances from aqueous solution by wool has been investi- 
gated by experiments at different concentrations. The relation 
between the quantity of substance cy removed by a fixed weight 
of wool, and the equilibrium concentration c, of the aqueous solu- 
tion, is expressed by the equation %/c,,/¢, =constant. For phos- 
phoric acid n=2, benzoic acid n=1°77, salicylic acid n=2°15, 
acetone »=1°47, sucrose »=1'1. The low values of nm for the two 
non-electrolytes are supposed to indicate the formation of a solid 
solution. H. M. D. 


The Dissociation Pressures of Some Nitrides. R. E. SLapE 
and G, I, Hiason (Rep. Brit. Assoc., 1918, 451).—The following 
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nitrides dissociate, at the given temperatures, at pressures which 

are not greater than the given values: vanadium, 1203°, 0°2 mm.; 

1271°, 1°55 mm.; tantalum, 1170°, 0°4 mm.; boron, 1222°, 9°4 mm. 
C. H. D. 


Dissociation Pressures of Ammonium and Tetramethyl- 
ammonium MHaloids and of Phosphonium [Iodide and 
Phosphorus Pentachloride. ALEXANDER Situ and Ropert Peyton 
Catvert (J. Amer. Chem. Soc., 1914, 36, 1363—1382).—The dissocia- 
tion pressures were measured at a series of temperatures by means 
of the static isoteniscope. In the case of phosphorus pentachloride, 
the dynamic isoteniscope was employed, on account of the difficulty 
of finding a suitable confining liquid. The limiting temperatures 
and pressures are indicated in the following summary, which also 
shows (in brackets) the temperatures at which the dissociation 
pressure is equal to 760 mm.: ammonium bromide, 300—403°, 
35—935 mm. (394°6°) ; ammonium iodide, 310—410°, 48—857 mm. 
(404°9°) ; ammonium chloride, 250—350°, 50—1063 mm. (337°8°) ; 
tetramethylammonium chloride, 190—233°3°, 120—760 mm. 
(233°3°) ; tetramethylammonium iodide, 240—307°, 81—799 mm. 
(305°5°) ; phosphonium iodide, 19°2—65°7°, 50—900 mm. (62°6°) ; 
phosphorus pentachloride, 90—167°, 18—919 mm. (162°8°). The 
experimental data can be satisfactorily represented by the 
Kirchhoff-Rankin-Dupré formula, log p=—A/7T+Blog7+C, in 
which A, B, and C are constants. The values of the constants for 


each of the substances are recorded in the paper. H. M. D. 


The Ludwig-Soret Phenomenon. Avucust Emmert (Zeitsch. 
anorg. Chem., 1914, 88, 1—37).—A glass apparatus is described, of 
20 sq. cm. horizontal cross-section, for containing the liquid. The 
upper part is heated by a flat glass spiral near the surface, con- 
taining mercury and conveying a current. The lower part is cooled 
by a similar spiral of silver tube, through which cold water circu- 
lates. It is possible to keep the upper layer at a temperature con- 
stant within 0°5° for twelve hours. The solutions are separated 
after the experiment by cautiously opening a tap in the lower part 
of the apparatus. 

The apparatus ensures the presence of a narrow zone quite free 
from convection currents. About eighteen hours are required for 
the system to reach the stationary state. The ratio of concentra- 
tions in the upper and lower zones, c,/c,, is then determined by 
analysis. Equilibrium may also be reached from the other side 
by using two solutions, the initial ratio of concentrations being 
greater than the ratio to be expected. Diffusion then takes place 
from the colder to the hotter region. These two methods are 
employed in each experiment, the equilibrium thus being reached 
from both sides. 

For solutions of sodium, potassium, and strontium chlorides, 
acetic acid, and sucrose in water, and of benzil in benzene and 
lithium chloride in acetone, the ratio c,/c, is greater the greater 
the concentration, whilst for solutions of lithium chloride in water 
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and of acetic acid in nitrobenzene it is nearly independent of the 
concentration, and for hydrochloric acid it increases with diminish- 
ing concentration. In the case of the chlorides examined, the ratio 
increases with the molecular weight of the solute. Increasing the 
difference of temperature between the two layers increases the ratio 
of concentrations for solutions of acetic acid or sucrose in water, 
diminishes it for solutions of acetic acid in nitrobenzene, and is 
almost without influence for solutions of lithium chloride in water. 
The explanation of the Ludwig-Soret phenomenon given by 
van’t Hoff (A., 1888, 778) is thus incorrect. The results may be 
qualitatively explained, but only for concentrated solutions, by 
Tammann’s hypothesis of the internal pressure. C. . D. 


Counter Diffusion in Aqueous Solution. WuItiiaAM ALEXANDER 
Osporneé and Linias CuHartotte Jackson (Biochem. J., 1914, 8 
246—249).—The authors have found that if there are two solu- 
tions, one vertically placed above the other in a tall cylinder and 
in contact over a relatively small surface, and if both contain 
V/10-sodium chloride, and the lower of them contains in addition 
ammonium sulphate, dextrose, or some other substance, then, after 
some days’ diffusion, the concentration of sodium chloride in the 
upper fluid is greater than it is in the lower. No satisfactory 
explanation of these results is offered. H. W. B. 


The Relation between Ionic Mobility and Ionic Volume. 
Ricuarp Lorenz (Kolloid. Zeitsch., 1914, 14, 322).—A claim for 


priority against Mines (compare this vol., ii, 418) in respect of 
the view that the abnormally high mobility of the hydrogen and 
hydroxyl ions may be due to interaction between the ions and the 
solvent water molecules (compare A., 1913, ii, 281). H. M. D. 


Processes Operative in Solutions. XXIX. Disturbance of 
the Equilibrium in Solutions by “Strong” and “ Weak”’ 
Interfering Agents. H. E. Armstrone and E. E, Wacker (Proc. 
Roy. Soe. 1914, A, 90, 375—393. Compare A., 1913, ii, 368).— 
Further experiments have been made in which the change in the 
rotatory power of levulose on the addition of foreign substances 
has been investigated. On the assumption that the change in rota- 
tion is due to an alteration in the proportion of the a- and 8-forms, 
the results obtained indicate that monohydric alcohols and most 
weak solutes (hormones) favour the formation of a-levulose, whilst 
polyhydric alcohols, sugars, salts, phenols, and basic substances 
(anhormones) are favourable to the formation of B-levulose. 

In connexion with the effects which are produced by interfering 
agents, an attempt is made to distinguish between (1) a purely 
mechanical screening effect, which causes dissociation of the water 
complexes, of the complex molecules of the solute, and of the 
hydrates of the solute, and (2) an action of opposite character, 
which is proportional to the attractive powers or residual affinities 
of the admixed substances, and promotes association. It is claimed 
that the hypothesis is justified by the explanation which it affords 
of interference effects in general. H. M. D. 
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Rhythmic Crystallisation. Liesegang’s Rings and Related 
Phenomena. III. Eaxnst Kiusrer (Kolloid. Zeitsch., 1914, 14, 
307—319. Compare A., 1913, ii, 893).—A detailed description is 
given of the microscopic structures which are obtained when a small 
quantity of an aqueous solution is allowed to evaporate in contact 
with a layer of solidified gelatin solution. The structure varies 
markedly with the nature of the dissolved substance, as may be 
seen by comparison of the microphotographs obtained with solu- 
tions of trisodium phosphate, copper sulphate, ferrous sulphate, 
ammonium sulphate, and potassium ferrocyanide. On the one 
hand, the microphotographs afford evidence of simple ring-forma- 
tion, similar to that exhibited by the precipitation layers in the 
interaction of silver nitrate with a solidified layer of gelatin con- 
taining small quantities of potassium chromate, whilst others 
exhibit a net-like or grating structure. In the author’s opinion, 
the cause of the formation of the structures is the same, although 
specific influences come into play in the different cases. Although 
the development of the micro-structure is facilitated in presence 
of a gelatin or other gel, it is improbable that the gel plays a 
fundamental réle‘in the phenomenon. H. M. D. 


Ring Formation and Crystal Structure. P. Grorn (#Ser., 
1914, 47, 2063—-2067).—Although the results of recent experiments 
with Réntgen rays have clearly proved that molecules do not exist 
in crystals, yet it is evident from the frequent occurrence of close 
morphotropic relationships between chemically related substances, 
especially in the case of benzenoid compounds, that some of the 
interatomic linkings of the molecule must persist in the crystal. 
In view of the special réle apparently played by the ring system 
of benzene, an inquiry has been started to ascertain whether 
aliphatic ring compounds, such as anhydrides and imides of dibasic 
acids, will behave similarly. 

It is found that there is a close structural resemblance between 
crystals of the anhydrides of succinic and maleic acids, whereas the 
acids themselves show no such relationship. There is also a close 
similarity revealed, when their topic parameters are calculated, 
between the imides of succinic and cis-s-dimethylsuccinic acids. 

E. H. R. 


Manipulation of the Immersion Ultramicroscope. R. 
Zstamonpy and W. Bacumann (Kolloid. Zeitsch., 1914, 14, 281—295). 
—A new form of ultramicroscope is described in which the 
immersion objectives of both the illuminating and observing systems 
are of large aperture. In comparison with the slit ultramicroscope, 
the new instrument affords a much greater intensity of illumina- 
tion and facilitates appreciably the investigation of the ultramicro- 
scopic particles of hydrosols. The method of setting up the 
apparatus and the manipulation involved in ultramicroscopic 
observations are described in detail. H. M. D. 


A Modification of the Ultra-filtration Apparatus. P. 
Kirscusaum ( Biochem. Zeitsch., 1914, 64, 495—498).—The apparatus, 
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which is illustrated by figures, is essentially a modification of 
Elfer’s, and consists of a metal bell-jar screwed on to a metal under- 
part supported on a tripod which bears the sieve support for the 
filter. This is made of silver, as is also a hollow cylinder which 
is placed in the upper bell-jar and fixes on to the sieve. Into this 
the liquid to be filtered is brought, and it is the most essential 
modification of the apparatus. S. B. 8. 


[The Preparation of Colloidal Solutions by Electric Dis- 
integration]. Kicnarp Lorenz (Zeitsch. physikal. Chem., 1914, 88, 
22. Compare Zavriev, this vol., ii, 444).—It is shown that Bredig 
(A., 1900, ii, 278) had previously prepared colloidal solutions of 
cadmium and zine by electric disintegration. His method, how- 
ever, differs essentially from that of Zavriev (loc. cit.) in many 
particulars. J. F. S. 


Behaviour of Gels towards Liquids and the Vapours 
Thereof. II. L. K. Worrr and E. H. Btcnner (Proc. X. Akad. 
Wetensch. Amsterdam, 1914, 17, 92—101. Compare A., 1913, ii, 
568).—According to von Schroeder (A., 1903, ii, 721), a gelatin 
plate which has taken up the maximum quantity of water in con- 
tact with the liquid, loses water when introduced into a space 
saturated with water vapour at the same temperature. Although 
the authors’ earlier experiments (loc. cit.) seemed to confirm this 
observation, further experiments by an improved method, in which 
the swollen gelatin plate was exposed to the influence of a current 
of air saturated with water vapour at the temperature of swell- 
ing, show that the weight of the gelatin plate remains unchanged. 
Under the conditions of the previous statical method of experi- 
mentation, it has been shown that pure liquid water loses weight 
by evaporation, and although the static method has been modified 
so as to eliminate to a large extent the errors which are incidental 
to this method, it is much inferior to the dynamic method of 
observation. The results obtained with gelatin have been con- 
firmed by experiments with agar-agar and with celloidin swollen 
in ethyl alcohol. 

It would seem that the vapour pressure of gelatin which has 
taken up a relatively small amount of water is practically equal 
to that of pure water. In consequence of the very small difference 
in vapour pressure, the absorption of water from the saturated 
vapour is extremely slow, and a condition of equilibrium is appar- 
ently reached when this is not really the case. There is conse- 
quently no discrepancy between the phenomena associated with the 
swelling of gelatin and the second law of thermodynamics, as was 
previously supposed. H. M. D. 


Silver Chromate Rings and Spirals. Karnage. Ep. Liksz- 
Gane (Zeitsch. physikal. Chem., 1914, 88, 1—12).—The author shows 
that the production of a rhythmic precipitation of silver chromate 
in gelatin jellies is best effected when silver nitrate is allowed to 
diffuse into potassium chromate jellies which contain definite 


43—2 


ii. 632 ABSTRACTS OF CHEMICAL PAPERS. 


small quantities of acid and gelatose. The commoner commercial 
varieties of gelatin contain these substances in practically the 
necessary concentration, but gelatin which has been washed with 
water must have the necessary quantity of acid, either citric acid 
or nitric acid, added to it, and hard gelatin must be mixed with 
gelatose for the purpose of showing the formation of rings. The 
presence of a large hydrogen-ion concentration in rich chromate 
jellies causes the rings to be formed at greater distances from one 
another, the reason for this being the increased solubility of the 
silver chromate. Small disturbances cause the precipitation to 
occur in spirals instead of concentric rings, and often portions of 
a spiral are formed in isolated positions, which later join up with 
the main system. The Ostwald supersaturation theory (Zettsch. 
physikal. Chem., 1897, 28, 365) can be applied to the formation 
of spirals in the same way as in the case of the see . og 


Structure of Silicic Acid Gels. Jonn S. ANpERson (Zeitach. 
physikal. Chem., 1914, 88, 191—228).—A quantity of silicic acid gel 
was prepared and dried until the weight was constant by keep- 
ing over concentrated sulphuric acid. It was found that it con- 
tained 5°5% of water, which was not removable at the ordinary 
temperature. The dried gel was then placed in contact with the 
vapour from sulphuric acid-water mixtures in an exhausted 
apparatus, and in each case the increase in weight noted. The 
reverse process was then carried out; the gel, saturated with water, 
was placed in contact with sulphuric acid of increasing concen- 
tration up to pure sulphuric acid, and in each case the weight 
determined. In this way a series of values of the amount of water 
absorbed or given up at different vapour pressures was obtained. 
Curves were plotted, and it is shown that the absorption and dry- 
ing curves do not coincide over their whole length, there being 
a decided hysteresis shown in the sense that water is given up at 
lower pressures than those at which it is absorbed. In this way 
measurements were obtained over the pressure range for the water 
vapour of 12°7—0 mm. Similar experiments were made with 
alcohol and benzene. In the case of alcohol, mixtures of alcohol 
and glycerol were employed to obtain alcohol vapour pressures 
from 32°6—0°0 mm., and in the case of benzene, mixtures of 
benzene and paraffin oil gave benzene vapour pressures from 
60—0O mm. Curves of exactly the same type were obtained as in 
the case of water. The water experiments were repeated by the 
van Bemmelen method (A., 1908, ii, 838; 1909, ii, 234), which 
consisted in hydrating and dehydrating the gels in a desiccator in 
the presence of air. Curves of almost the same type were obtained, 
except that by this method the curve in the region where hysteresis 
is shown is horizontal. This is not the case in the absence of air, 
and points to the fact that the gel is made up of pores of varying 
sizes, which are largest at the point where hysteresis begins and 
smallest where it ceases on the dehydrating curve. From measure- 
ments of the lowering of the vapour pressure of water, alcohol, 
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and benzene in the gel, the values of the diameter of the pores 
are calculated to the following figures: (a) largest diameter, 
5°49 pp, 517 yp, and 5°98pu; (b) smallest und, 2°75 pp, 
2°42 wp, and 2°70 up in the three cases respectively. The dimen- 
sions of these velane are in agreement with those obtained by 
Zsigmondy from other properties of the gel (A., 1911, ii, 880). 
The specific gravities of the gel substance (Si0,), the dried gel, 
and the gel saturated with water have also been obtained, and 
found to be 2°048, 0°980, and 1°500 respectively. The velocity at 
which the three substances water, alcohol, and benzene are 
absorbed and given up by the gel were determined and compared. 
Very similar curves are obtained for all three cases. It is shown 
that the absorption and expulsion of liquids from gels, as well as 
the turbid appearance at certain stages, are to be explained by 
capillary phenomena, and that there is no evidence of hydrate 
formation. J. F S. 


Swelling of Vulcanised Caoutchouc. F. Kircunor (Kolloidchem. 
Beth., 1914, 6, 1—22. Compare Posnjak, A., 1912, ii, 912).—The 
swelling of plantation Para-caoutchouc has been examined by 
measuring the increase in weight of thin disks of the material 
after immersion in benzene, carbon tetrachloride, carbon 
disulphide, and benzene (D 0°74) for measured intervals of time. 

The results show that the maximum swelling of the caoutchouc 
decreases as the extent of the vulcanisation increases. The maxi- 
mum swelling was attained after twenty-four hours. The specific 
influence of the various liquids runs parallel with the solvent 
capacity for caoutchouc. The rate at which swelling takes place 
is approximately in agreement with the equation for a unimole- 
cular change. The swelling velocity increases with rise of tempera- 
ture, but the temperature-coefficient is very small (1°1). The rela- 
tion between the extensibility and the vulcanisation-coefficient is 
similar to that existing between the swelling capacity and the 
degree of vulcanisation. Although the swelling is in part due to 
capillary absorption, the observed increase in weight is mainly due 
to solution of the solvent in the caoutchouc. 

Some experiments were also made on the swelling of the caout- 
chouc disks in the vapours of the boiling liquids. This effect is 
very much smaller, and is practically independent of the degree of 
vulcanisation. H. M. D. 


Dynamic Isomerism. H. E. Armstrone, T. M. Lowry, SypNrey 
Youne, C. H. Descu, J. J. Doppiz, and M. O. Forster (Rep. Brit. 


Assoc., 1913, 141—143).—A report on work published during 1913. 
C. H. D. 


[The Condition Diagram of Water.] G. Tammann (Zeitsch. 
physikal. Chem., 1914, 88, 57—62. Compare Bridgman, this vol., ii, 
254). —Polemical ; an answer to Bridgman’s criticism (Joc. cit.) of 
the author’s paper (A., 1913, ii, 935), in which the existence of 
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two forms of ice II is described. The author has repeated his 


experiments, with results which confirm the original work. 
J. F. 8. 


Equilibria in Ternary Systems. XV. F. A. H. Scurerne- 
MAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1914, 17, 70—85. 
Compare this vol., ii, 548)—A further examination of types of 
equilibrium in ternary systems, the assumption being made that 


the vapour contains only one or two of the three components. 
H. M. D. 


Equilibrium Distribution of Certain Neutral Narcotics. 
A.rreD Dorner (Chem. Zenir., 1914, i, 1453—1454; from Sitz- 
ungsber. Heidelberger Akad. Wiss., 1914, [B), 1—12).—According to 
Warburg, it may be assumed that the concentrations of different 
narcotics of differing “external concentration” are the same or 
similar at the affected point in the cell when a similar action is 
produced. The author’s investigations on the equilibrium distri- 
bution of acetone, heptyl alcokol, and octyl alcohol, using intact 
“ vogelerythrocytes” and their stomata, lead to the following con- 
clusions: The stomata, after being freed from fat, are able to fix 
considerable quantities of narcotics, the amount being greater for 
the more powerful narcotics than for the weaker ones. The 
stomata which have not been treated with alcohol and ether fix 
considerably more octyl alcohol than the extracted substance. 
The difference may either be attributed to the fixative power of 
the fatty constituents of the stomata as compared with that of 
the nucleohistone, or to a possible alteration of the latter by treat- 
ment with alcohol and ether in such a manner that it can fix 
less of the alcohol. The fixation of narcotics by the stomata is not 
a chemical process, and the equilibria measured are more closely 
allied to adsorption than to distribution equilibria. H. W. 


Conditions of Formation and Existence in Equilibrium 
with Solutions of Basic, Acid and Complex Salts. E. I. 
Scrpitarski (J. Russ. Phys. Chem. Soc., 1914, 46, 566—576).—The 
author applies the considerations previously discussed (A., 1907, 
i, 695) to the investigation of complex equilibria in solutions, with 
special reference to chromates. 

From the facts known concerning the dependency of the com- 
position of a precipitated salt on the degree of acidity of the solu- 
tion, the conclusion is drawn that, for each salt, there exist two 
definite concentrations of acid between which the given salt may 
exist in the solid state in equilibrium with the solution. The con- 
version of a basic salt into a normal one, or the latter into an acid 
one, may be regarded as a reversible reaction of combination with 
a molecule of acid, M,+A=— M,. From this it follows that, for 
saturation of the solution simultaneously with the two salts, //, 
and M,, there should exist the relation S=M,/M,=constant. The 
constancy of S§ is related to the non-dissociated molecules of acid, 
and S will correspond with the hydrolytic tension of the mutual 
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transformation of the salts, the simultaneous existence of which is 
possible only for the particular magnitude of S. For any solution 
saturated with respect to two hydrolysable salts, capable of inter- 
conversion, the concentration of the non-dissociated acid depends 
only on the temperature. It is shown, further, that the possibility 
of formation of each salt is defined by two quite definite magni- 
tudes, termed “stability products,” characteristic of the particular 
salt. T. H. P. 


Equilibria of Reduction of Oxides by Carbon. R. E. Stave 
and G. I. Hiason (Rep. Brit. Assoc,, 1913, 450—451).—The equilibrium 
pressures have been determined when certain oxides are heated 
with carbon, the free metal being present in excess. With three 
components, M, C, and O, there are four phases, CO, M, MO, and 
either C or M,C (M being two equivalents of the metal). Equili- 
brium is reached from both sides. The following values are 
obtained : 


Equilibrium in the System Arsenic Tribromide and Naph- 
thalene. N. A. Puscuin and J. F. Kricer (J. Russ. Phys. Chem. Soc., 
1914, 46, 559—565).—-Thermal analysis of the system arsenic tri- 
bromide-naphthalene shows that these components form a definite 
yellow compound, C,)H,,2AsBr;, m. p. 19°8°. There are two 
eutectic points: (1) one at 17°2° occurring in the stable region and 
corresponding with 19°5 mol. % C,H, ; (2) the other in the unstable 
region at 10°, corresponding with 27 mol. % C,)H,. A transition 
point occurs at 19°8°, the corresponding composition being 33 mol. % 
C,)H;. On reciprocal dissolution the two components retain their 
normal molecular weights. T. H. P. 


Freezing-point Curves of Volatile Systems. Grorars BAuME 
(J. Chim. Phys., 1914, 12, 206—215. Compare A., 1912, ii, 329, 
1039).—General observations in reference to the author’s investi- 
gation of the freezing-point curves of a large number of volatile 
binary systems. H. M. D. 


Quantitative Investigation of Volatile Systems. Freezing- 
point Curve of the System Sulphur Dioxide-Water. Grorcrs 
Baume and (Mile.) Atinge Tyxoctiner (J. Chim. Phys., 1914, 12, 
270-—275).—Sulphur dioxide and water are only partly miscible at 
low temperatures. The region covered by the two-liquid system 
extends from about 11 to 97 mols. % of sulphur dioxide. The data 
obtained for systems containing less than 11 mols. % of sulphur 
dioxide agree with those recorded by Roozeboom (Rec. trav. chim., 
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1884, 3, 44; A., 1886, 117). The eutectic at which ice and the 
compound S0,,7H,O co-exist in equilibrium lies at about —3°. The 
freezing-point curve of this compound is intercepted at +12°1° by 
the straight line which corresponds with one of the above-mentioned 
liquid phases. The freezing temperature of the second liquid is 
—74°, and the corresponding straight line on the diagram inter- 
cepts the curve for sulphur dioxide (m. p. —72°3°) at about 97 mols. 
% of sulphur dioxide. 

Some observations relating to the systems HC1+ H,O, NH,+H,O 
are also included in the paper. H. M. D. 

Quantitative Investigation of Volatile Systems. Freezing- 
point Curves for the Systems formed by Hydrogen Chloride 
and Methyl Alcohol with Methyl Chloride and by Methyl 
Alcohol with Water. Grorces Baume and Wactaw Borowski 
(J. Chim. Phys., 1914, 12, 276—281).—The freezing-point data for 
mixtures of methyl alcohol and water correspond with the inter- 
section of two curves at —139° and about 67 mols. % of methyl 
alcohol. Mixtures which contain from 55 to 75 mols. % of methyl 
alcohol yield non-crystalline glasses on cooling. The previous 
results obtained by Pickering for mixtures containing 0—50 mols. 
% of alcohol are in agreement with the authors’ data. 

Hydrogen chloride and methyl chloride also afford the simplest 
possible thermal diagram. The eutectic lies at — 161° and 27°3 mols. 
% of methyl chloride. 

Methyl alcohol and methyl chloride behave in exactly the same 
way, the eutectic temperature being —112°, and the composition 
corresponding with 24°2 mols. % of methyl chloride. H. M. D. 


The System CaSiO,-MnSiO,. Sr. Ka.ienpera (Centr. Min., 
1914, 388—394).—The freezing-point curve for mixtures of calcium 
and manganese silicate is continuous, and shows a minimum at 
1150° for a mixture containing 10 mols. % of calcium silicate. 
Within the limits of experimental error the results are in agree- 
ment with those obtained by Ginsberg (A., 1908, ii, 842). Since 
artificial wollastonite is either hexagonal or monoclinic, whilst 
rhodonite is triclinic, it is probable that the mixed crystals form 
an isodimorphous series. 

Although the crystalline form of synthetic rhodonite is very 
similar to that of the naturally occurring rhodonites, it differs 
from the minerals in the positive character of its double refraction. 
Synthetic rhodonites containing iron and magnesium silicate are 
optically similar to the pure manganese silicate, but in presence of 
5% of calcium silicate the positive double refraction changes to 
negative. Since the natural rhodonites generally contain calcium 
silicate in greater proportion than this, the apparent discrepancy 
in the optical behaviour of synthetic rhodonite and the minerals 
is readily explained. H. M. D. 


Mixed Crystals in the Ternary Systems Formed by 
Strontium Chloride, Barium Chloride, and Sodium Chloride or 
Potassium Chloride. Erxarp Vortiscn (Jahrb. Min. Beil.-Bd.. 
1914, 38, 185—272).—The equilibrium relations in the binary and 
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ternary systems have been determined by freezing-point measure- 
ments combined with the investigation of the microscopic structure 
of the products of crystallisation. 

Strontium chloride and barium chloride form a complete series 
of regular (8) mixed crystals, which on cooling are transformed 
into monoclinic (2) crystals. These two series correspond with the 
a- and B-forms of barium chloride, which co-exist in equilibrium at 
922°. The freezing-point curve shows a minimum at 847°, at 
which point 30 mols. % of barium chloride are present. 

Sodium chloride and strontium chloride are immiscible, and the 
two freezing*point curves meet at 565° and the composition 50 mols. 
% of strontium chloride. Sodium chloride and barium chloride 
behave similarly, the eutectic in this case being at 654° and 40 mols. 
% of barium chloride. 

The corresponding ternary system is characterised on the space 
model by means of which the experimental data are summarised, 
by the existence of three surfaces of saturation, the solid phases 
corresponding with which are sodium chloride, a-mixed crystals, and 
8-mixed crystals of strontium and barium chloride respectively. 

Potassium chloride combines with strontium chloride to form the 
compounds 2KCI,SrCl,, melting at 597°, and KCl,2SrCl,, melting 
at 638°. With barium chloride it forms the compound 2KC1,BaCl,, 
melting at 660°. The compounds 2KCI,SrCl, and 2KCI,BaCl, are 
isomorphous, and rhombic crystals containing both compounds 
separate out from certain fused ternary mixtures. Mixed crystals 
of the type KCl,2(SrBa)Cl, are also formed. 

By reason of the fact that this system gives rise to four series 
of mixed crystals, the equilibrium relations are much more com- 
plicated than those exhibited by the ternary system, in which the 
potassium chloride is replaced by sodium chloride. The spacial 
model showing the equilibrium relations is characterised by five 
surfaces which determine the conditions under which crystallisation 
of a(SrBa)Cl,, 8(SrBa)Cl,, KCl,2(SrBa)Cl,, 2KCl,(SrBa)Cl,, and 
KCl occur. For a detailed account of the relationships between the 
various systems the original must be consulted. H. M. D. 


Natural Fats from the Point of View of the Phase Rule. III. 
The Ternary System: Tristearin-Stearic Acid—Palmitic Acid. 
Ropert KremMann and Ricnarp Kropscn (Monatsh, 1914, 35, 
561—580. Compare A., 1912, ii, 1152; 1913, ii, 922).—Of the 
three binary systems making up the above-mentioned ternary 
system, one, that between tristearin-palmitic acid, has been investi- 
gated by de Visser (A., 1898, i, 560) and Carlinfanti and Levi- 
Malvano (A., 1910, i, 5). The fusion curves for the remaining 
binary systems are determined in the present work. The system 
tristearin-stearic acid is simple, and possesses a single eutectic point 
at 54° for the mixture 90% tristearin, 10% stearic acid. The system 
tristearin-palmitic acid gives a fusion curve which rises rapidly 
from tristearin and passes through a flat maximum at 7% palmitic 
acid, and at 16% palmitic acid has a eutectic point at 63° (not 
sharp) ; then passes along a very flat maximum to a second eutectic 
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point at 50% palmitic acid at 55°, and then rises linearly to the 
melting point of palmitic acid. A series of other fusion curves are 
then determined for ternary mixtures, taking a series of constant 
ratios of two constituents, and varying the third; in this way 
some fourteen series are determined, tables and curves are given 
for each of these, and the separate curves are combined in a 
triaxial diagram to give the ternary system. From these results it 
follows that of the hard fats, i.e., those which are free from oleic 
acid and triolein, those which correspond with the system tri- 
stearin-palmitic acid, and particularly those with a small palmitic 
acid content, will have the highest melting points. J. F. S. 


Velocity of Absorption of Hydrogen and Oxygen by 
Solutions of Metallic Salts. Joun Eacert (Zeitsch. Elektrochem., 
1914, 20, 370—381).—The velocity of absorption of hydrogen and 
oxygen by reducible and oxidisable salt solutions respectively has 
been determined at 17°. It is shown that the reduction and oxida- 
tion of ter- and bi-valent iron by hydrogen and oxygen took place 
with its maximum velocity when the platinum which served as 
stirrer and catalyst was brought into contact with the gaseous 
atmosphere above the solution. It is shown that the maximum 
velocity is proportional to the surface of the platinum and the 
time during which it is in contact with the gas space, but is inde- 
pendent of the number of times per minute it is raised into the gas 
space and lowered into the liquid. The initial velocity of absorp- 
tion, under uniform conditions, is constant and independent of the 
nature of the dissolved metal salt; as the reaction approaches com- 
pletion a decrease in velocity of absorption occurs, which is gener- 
ally exponential. The meaning of this phenomenon is explained 
on the basis of a separation of the process into a velocity of occlu- 
sion and a velocity of “activation” of the occluded gas towards the 
solution. The beginning of the process appears to be governed by 
occlusion, that is, by the nature of the platinum, whilst at the end 
of the process the different powers of “ activation” of the various 
metals make themselves noticeable. The velocity of occlusion has a 
temperature-coefficient of 1°8—3°3%, and is independent of the 
concentration. A decrease in the absorption is to be noticed, which 
runs parallel with the increased viscosity of the solution. The 
effects are also not independent of the nature of the anions and 
the hydrion concentration. Solutions of Fe™, U%, V7’, Ti’, 
Mo"!, and pbenzoquinone are reversibly reduced by hydrogen and 
reoxidised by oxygen. The velocity of autoxidation of solutions in 
alkali, to which quantities of tartrate have been added, increases 
in the order V™, Mo™, Co™, Sn™, Fe™, and Mn". J. F. 8. 


Kinetics of Chemical Reactions. IX. E. I. Ortov (J. Russ. 
Phys. Chem. Soc., 1914, 46, 535—559).—In the oxidation of hypo- 
phosphorous acid by means of iodine, the value of the velocity- 
constant, calculated on the assumption that the reaction is one of 
the first order, continually increase with the time; the initial 
value of the constant is, however, approximately proportional 
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directly to the concentration of the sodium hypophosphite, and 
inversely to that of the iodine. The results have therefore been 
calculated according to the equation dr/dt=k(A—2x)(B+zx). If 
the concentration of hypophosphite remains constant, increase of 
the concentration of iodine is accompanied by increase of B and 
decrease of k, but is not proportional to B. A similar result has 
been obtained in other instances where the above equation is 
applicable. 

When the quantity of iodine used is larger than is required for 
oxidation of the hypophosphorous to phosphoric acid, the early 
observations are in agreement with a reaction of the first order, 
whereas later the value of the constant begins to fall, and the 
formula dz/dt=k(A —mk) becomes applicable. These results are 
discussed in relation to the equation 

dxz|/dt=k,(A —2)+k,2(A —2) —k,2(A — 2), 
previously deduced by the author (A., 1913, ii, 681). 

The results obtained cannot be explained according to the 
formula O°PH,*OH, for hypophosphorous acid, which initially 
unites with the iodine. It is therefore assumed that in acid 
solution the above form exists in equilibrium with OH-PH-OH, 
the latter not being found in alkaline solution, in which oxidation 
by iodine does not take place. The course of the reaction is 
explained on the assumption that the complex HI; or I,,HI under- 

me 
goes partial dissociation in an aqueous medium into | >I’ 


and H’. 

Unlike hypophosphorous acid, phosphorous acid is only slowly 
oxidised by iodine, and the reaction does not proceed to an end. 
The numerical results show that the oxidation takes place accord- 
ing to the equation dx/dt=k(A —kz) —k,x or 

. dzi[dt=k(A —mz). 

The magnitude of k, depends on the concentrations of the phos- 
phorous acid and of the iodine, but that of k is approximately 
constant. Here, too, the author assumes the existence of molecules 
of the two structures O°PH(OH), and P(OH),, only the latter 
undergoing oxidation by means of iodine into phosphoric acid. 

Investigation of the reduction of sulphurous acid to sulphur by 
hypophosphorous acid shows that the separation of sulphur occurs 
only after the lapse of some time, and that if an aqueous solution 
of safranine or indigotindisulphonic acid is added to a solution of 
hypophosphorous and sulphurous acids containing sulphuric acid, 
the liquid becomes decolorised appreciably earlier than the sulphur 
is deposited. The conclusion is therefore drawn that this reduc- 
tion of sulphurous acid takes place by way of intermediate products, 
such as hyposulphurous acid, to which is due the decolorisation 
of the safranine or indigotindisulphonic acid. The formation of 
sulphur requires the accumulation of a certain quantity of hypo- 
sulphurous acid, which in an acid medium undergoes change accord- 
ing to the equation 2H,SO,=H.SO+H,80,, this being followed 
rapidly by H.SO=H,O+8. Calculation of the velocities of the 
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reduction by means of the formula Ak=z/t(A — 2) shows that, after 
the lapse of a certain time, and subsequent to the initial precipi- 
tation of sulphur, the magnitude of Ak remains constant. The 
amount of sulphurous acid which disappears during the early stage 
of the reaction is greater than that calculated for a reaction of the 
second order. It is supposed that the principal change, 
H,;PO, + H,SO, = H;PO, + H,SO,, 

is at first accompanied by the formation of a product of combina- 
tion of the two acids, O:PH,-OH + HSO,-OH = OH’SO,°PH,(OH),, 
this compound existing in solution for some time, and then decom- 
posing into its original constituents. Of the three reactions, 
H,PO, + H,SO,= H,PO,+ H,SO,, 2H,SO,=H,SO+H,SO;, and 
H,SO=H,0 +8, it is the first which determines the second order 
of the reaction, the other two occurring very rapidly. 

The reduction of safranine in a solution of sulphurous and hypo- 
phosphorous acids takes place according to the equation 

dz/dt=k(A —z)(B+z2), 
and that of indigotindisulphonic acid according to 
dz/dt=k(A +2)(B+2). 
=. @. P. 


The Velocity of Solution of Zinc-Blende and Galena in 
Dilute Sulphuric Acid. Frrix Rosenxrinzer (Zeitsch. anorg. Chem., 
1914, 87, 319—334).—The crushed ores (galena from Claustal, and 
four varieties of blende) are sifted and graded, and treated with 
dilute sulphuric acid by shaking in a flask, after which the dis- 
solved hydrogen sulphide is estimated colorimetrically by the 
method based on the formation of methylene-blue (this vol., ii, 380). 

The experiments show that the velocity of solution is constant 
throughout an experiment, and is proportional to the concentration 
of the sulphuric acid and to the surface of the particles. The 
concentrations employed are 1°25, 0°125, and 0°0125%. The influ- 
ence of temperature is independent of the size of the particles, and 
is represented by an exponential function. The temperature-coeffi- 
cient is the same for blende and galena, although the velocities are 
very different. The difference of velocities, and the fact that rapid 
shaking is without influence on the velocity, are opposed to the 
view that the velocity of a heterogeneous reaction is merely a 


diffusion velocity. A chemical process must precede the actual 
solution. C. H. D. 


Kinetics of the Thermal Bleaching of Colouring Matters. 
8S. Vavitov (Zeitsch. physikal. Chem., 1914, 88, 35—45).—The velocity 
at which the dyes cyanine, lepidine-cyanine, quinaldine-cyanine, and 
pinaverdol are bleached by the action of heat has been investigated 
at temperatures from 60° to 110°, and the results are compared 
with the photochemical bleaching of the same substances obtained 
by Lasarev (A., 1912, ii, 219, 513). The dyes were mixed with 
collodion and poured on thin squares of glass, and subjected to the 
action of heat in a specially constructed thermostat. They were 
investigated from time to time by means of a Kénig-Mertens 
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spectrophotometer. The bleaching of lepidine-cyanine takes place 
in accordance with the equation for a bimolecular reaction, and 
that of cyanine with the unimolecular equation. The order of the 
reaction in the other cases could not be determined. The tempera- 
ture-coefficient of all the reactions approximates to 3, whereas that 
for the photochemical reaction is only slightly larger than unity. 
The solid, coloured products of the thermal bleaching show little 
difference optically from that of the products of the photochemical 
bleaching, and the difference can be explained by changes in the 
collodion. The gaseous products of the reaction and atmospheric 
air are shown to influence a strong catalytic action on the process. 
Experiments on the thermal bleaching of the dyes in the absence 
of collodion led to no positive results. J. F. 8. 


Catalysed Ester Formation in Mixed Solvents by means of 
Hydrogen Chloride. Anron Kalan (Zeitsch. physikal. Chem., 1914, 
88, 65—102).—The velocity of esterification of benzoic acid, suc- 
cinic acid, tartaric acid, and malic acid has been determined in 
alcoholic hydrogen chloride, and in mixtures of alcohol-benzene, 
alcohol—ether, and alcohol—carbon tetrachloride. Experiments were 
made also in the same mixtures to which known amounts of water 
had been added. The equivalent conductivity of the hydrogen 
chloride in all the solutions used for the kinetic experiments was 
also determined. It is shown that the velocity of esterification in 
absolute alcohol is reduced by the addition of the other solvents, 
most in the case of ether and least in the case of carbon tetra- 
chloride. The retarding influence of water is approximately the 
same in the alcohol-ether mixture as in the case of absolute alcohol, 
and greater in the alcohol—carbon tetrachloride mixture. The con- 
stants calculated to a constant quantity of alcohol, in the cases of 
mixtures of aqueous alcohol and the ether—absolute alcohol mix- 
ture, are smaller than those for mixtures to which a second solvent 
has not been added, but in the cases of mixtures of alcohol and 
carbon tetrachloride and those containing more than 25% benzene 
they are larger, and increase with an increasing amount of the 
second solvent. The influence of the addition of benzene to alcohol 
in the esterification of succinic, malic, and tartaric acids is similar 
to that observed in the case of benzoic acid, and the irregularities 
lie in the opposite direction to that which they should lie if the 
esterification in these cases is termolecular, that is, does not take 
place in steps. Just as in absolute alcohol, so in the various 
mixtures, the esterification proceeds as a reaction of the first 
order. It is also shown that the equivalent conductivity of hydrogen 
chloride in absolute alcohol and in aqueous alcohol is reduced by 
the addition of the other three solvents. If it is assumed that the 
catalytic action of the hydrogen ion is greater than that of the 
undissociated hydrogen chloride, then it follows that the addition 
of these other solvents to the alcohol has an accelerating influence 
on the esterification. If, however, it is assumed with Snethlage 
(A., 1912, ii, 947; 1913, ii, 1044) that the undissociated hydrogen 
chloride molecule is twice as active as the hydrogen ion, then it 
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follows that the addition of benzene and carbon tetrachloride alone 
acts in an accelerating manner, and that only when they are present 
in large quantity and when only traces of water are present. If 
it is assumed that the concentration of the unimolecular alcohol 
is determinative of the velocity of esterification, then this would 
explain the accelerating influence of the other solvents, although 
the specific action of these solvents and that of the acid itself 
would also play some part in the acceleration. J. F. 8. 


Catalytic Influence of Copper Oxide on the Combination of 
Oxygen and Hydrogen. Jacques Joannis (Compt. rend., 1914, 
159, 64—67. Compare this vol., ii, 260)—Pure iron wire at 300° 
does not act as a catalyst on an explosive mixture of oxygen and 
hydrogen. It becomes coated with a film of black oxide, which is 
not reduced under the given conditions. Electrolytic copper at 
300° or even at 200° is at first oxidised in the explosive mixture, 
and the oxide formed acts as a catalyst for the combination of 
the oxygen and hydrogen. Copper oxide itself undergoes no reduc- 
tion, but at 300° produces practically complete combination of the 
hydrogen and oxygen. The catalytic action is, however, apparently 
largely controlled by the vapour tension of the water formed. 

W. G. 


Catalytic Actions of Colloidal Metals of the Platinum 
Group. X. The Reduction of the Oxides of Heavy Metals. 
C. Paat [with Witnetm Hartmann and Gustav Brings] (Ber., 1914, 
47, 2202—2216).—When a.colloidal solution of cupric hydroxide 
is reduced by means of colloidal palladium, prepared according to 
Paal’s method, and hydrogen, a colloidal solution of copper is 
obtained. A similar solution results when precipitated copper 
hydroxide is used instead of the colloidal solution, in this case 
reduction and peptonisation occurring at the same time. The 
colloidal copper solution is ruby-red in transmitted light, and black 
in reflected light (compare Paal and Leuze, A., 1906, ii, 356). In 
one case where only a small quantity of colloidal palladium was 
used, colloidal cuprous oxide was obtained as an intermediate 
product. In order to increase the stability of the solutions, it is 
best to add some sodium protalbate to the reaction mixture, to 
act as a protective colloid. In a similar manner colloidal nickel 
can be obtained from a colloidal solution of nickel hydroxide, or 
from the precipitated hydroxide, but with the latter the reduction 
is not complete. The metal hydrosol is a brilliant, chestnut-brown 
colour in transmitted light, and black in reflected light; the 
reversible gel forms blackish-brown, brittle lamelle. 

Cobaltous and lead hydroxides could not be reduced similarly 
to those of copper and nickel. 

Experiments on the reduction of solutions of ammonium 
chromate, metavanadate, and molybdate gave respectively the 
colloidal solutions of chromic hydroxide, vanadium trihydroxide, 
and molybdenum tetrahydroxide. The first is a blackish-green, the 
second a brown, and the last a reddish-brown hydrosol; all give 
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reversible gels. Ammonium tungstate is not reduced by colloidal 
palladium and hydrogen. T. 8. P. 


The Quantum Theory and the Rotation-energy of Mole- 
cules. Eva von Baur (Phil. Mag., 1914, [vi], 28, 71—83).—The 
author discusses the application of the quantum theory to pheno- 
mena associated with the rotational energy of molecules, and shows 
that considerable support for the assumption of discontinuity in 
the distribution of the rotation-frequencies is afforded by the 
results which have been obtained in experiments on the ultra-red 
absorption of gases (compare A., 1913, ii, 810). These results are 
summarised with special reference to their significance for the 
quantum theory. H. M. D. 


Atomic Structure and the Spectrum of Helium. J. W. 
Nicnotson (Phil. Mag., 1914, [vi], 28, 90—103. Compare this vol., 
ii, 325).—The theory of atomic structure put forward by Bohr 
(A., 1913, ii, 689, 943, 1045) must, in the author’s opinion, stand 
or fall according to its capacity to give an account of the spectra 
of hydrogen and helium. It is shown that the theory cannot 
explain the helium spectrum or any other series spectrum by any 
modification which retains the simpler theory of hydrogen and the 
Pickering series, if it is assumed that forces act between bound 
electrons. The assumption that such forces do not exist is also 
shown to lead to conclusions which are incompatible with the helium 
spectrum. From these results the author infers that Bohr’s theory 
cannot be developed in the manner which its earlier success in the 
interpretation of spectra appeared to foreshadow. It is to be 
admitted, however, that the connexion between the Rydberg 
constant and Planck’s constant is so close that it is difficult to 
believe that this connexion is not. real. Such reality does not, 
however, involve a corresponding reality in the process by which 
the form of the hydrogen spectrum is derived on the basis of Bohr’s 
theory. H. M. D. 


Presidential Address to Section B (Chemistry). W. P. 
Wywne (Rep. Brit. Assoc., 1913, 408—424).—A review of the follow- 
ing subjects: residual valency; substitution in the paraffin series ; 
the structure of the benzene molecule; substitution in the benzene 
series ; symmetric and asymmetric syntheses. C. H. D. 


Quantity of Residual Valencies Possessed by Various Mole- 
cules. A. P. Maruews (J. Physical Chem., 1914, 18, 474—487).— 
A theoretical paper in which the amount of residual valency of a 
number of non-associated liquids and gases has been calculated 
by subtraccing the number of valencies known to be acting in the 
molecule from the calculated total number of valencies. The differ- 
ence between the two values is regarded as the residual valency. 
The total number of valencies is calculated from the molecular 
cohesion by means of the formula a=C(M x V)*/§, in which a is 
the van der Waals factor, C a constant which is calculated to 
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3°2015 x 10-87 expressed in dynes from Millikan’s new determina- 
tion of the number of molecules in a gram-molecule, ¥ the mole- 
cular weight, and W the total number of valencies. The value of a 
was obtained from the formula a= {(S?—S+2)/(S—2)}P,.V2, in 
which § is the critical coefficient, P, and V, the critical pressure 
and volume respectively (compare A., 1913, ii, 674). The constant 
C for a pair of molecules was assumed to be equal to (m®k)*/%, in 
which m is the gravitational mass of a molecule of unit molecular 
weight, and & the gravitational constant. The assumption is made 
that at a given moment only a small percentage of the molecules 
are exhibiting residual valencies, so that the figures calculated 
really give mean values. The numbers obtained vary between 0°195 
for hydrogen and 9°08 for n-octane. J. F. 8. 


The Solidification of Metals from the Liquid State. Crci 
H. Descn (J. Inst. Metals, 1914, 11, 57—118).—A report and 
summary under the following heads: the cellular structure of 
metals; crystallisation from centres and the formation of crystal- 
lites ; foam-structures and Quincke’s hypothesis; cellular structures 
in cooling liquids; liquid crystals; the influence of surface tension ; 
undercooling and the existence of a metastable limit; changes of 
volume on solidification ; the thrust exerted by growing crystals. 

C. H. D. 


The Influence of Time in the Rapid Deformations of Metals. 
Grorces Cuarpy and ANnpRE Cornu (Compt. rend., 1914, 158, 
1969—1973).—By varying the height of fall of the weight pro- 
ducing deformation in metal bars by shock, from 6 metres to 
1 metre, a variation in the time of deformation from 0°001 to 0°01 
of a second has been obtained. This variation produces practically 
no difference on the work absorbed by rupture of the bar as 
measured by its resilience. Grooved bars were used, and care was 
taken in their preparation to ensure that the results obtained in 
the experiments came between two well-defined limits, which did 
not differ much from one another. . W. G. 


Simple Extraction Apparatus. Muicuag. Freunp (Chem. Zeit., 
1914, 38, 802).—The apparatus consists of a small, wide-mouthed 
bottle closed with a cork, through which pass a tube connected with 
a reflux apparatus and a siphon tube; the former tube is provided 
with a side-tube, and this and the outer end of the siphon are bent 
downwards, and pass through a cork closing a flask containing the 
solvent. The material to be extracted is placed in the bottle, and 
the condensed solvent from the reflux apparatus falls through the 
material; when the bottle is full of solvent the siphon comes into 
operation, and the solution is returned to the solvent hg . 


Simple Fat Extractor. G. A. Stokes (Analyst, 1914, 39, 295). 
—The substance to be extracted is placed in a paper thimble, 
covered with a layer of cotton-wool, and the thimble is then inserted 
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in the flask containing the solvent by means of a wire, the lower 
part of which is bent into the form of a spiral so as to fit tightly 
into the thimble. The upper part of the wire passes through the 
cork closing the flask, and the latter is attached directly to a reflux 
apparatus. At the commencement of the extraction the lower part 
of the thimble is immersed in the boiling solvent, but after a time 
it is raised by means of the wire and the extraction continued. 


W. P. 8. 


Apparatus for the Extraction of Powdery Material. Ernst 
BoRNEMANN (Chem. Zeit., 1914, 38, 833. Compare A., 1913. ii, 855). 
—A central tube made from porous material is placed down the 
centre of the thimble holding the substance to be extracted and 
contained in a Soxhlet apparatus; the lower end of the tube passes 
through the bottom of the thimble, and extends into the stem of 
the apparatus; the latter is not provided with a siphon. The top 
of the tube is plugged with cotton-wool, and the condensed solvent 
from the reflux apparatus is distributed over the thimble by means 
of a perforated glass bulb and ring fitted above the central tube. 

W. P. S. 


Modification of Golodetz’s Rectifying Apparatus for 
Mixtures of Low Boiling Point. W. Neruspercer (Chem. Zeit., 
1914, 38, 823. Compare A., 1912, ii, 626).—A reflux apparatus is 
provided above the side-tube of the F gone surrounding the still- 


head of the apparatus; the condensed liquid passes back through 
the still-head into the flask, while the less volatile vapours escape 
into the condenser. W. P. S. 


Non-uniformity of Drying Oven Temperatures. Lorin H. 
Bartey (J. Ind. Rng. Chem., 1914, 6, 585).—Thermometric readings 
of the temperatures at different parts of various drying ovens 
(electrically-, gas-, and steam-heated ovens) showed that only those 
surrounded by boiling water and steam are capable of maintaining 
even approximately uniform temperatures. W. P. 8. 


Inorganic Chemistry. 


The Taste of Hard Water. ALexanpER FriepMann (Chem. 
Zentr., 1914, i, 1515—1516; from Zettsch. Hyg. Infekt. Krankh., 77, 
125—142).—In connexion with the supposed superiority in taste 
of a hard water when compared with a soft water, the author has 
carried out experiments with carbon dioxide dissolved in distilled 
water. Less than 116 mg. of carbon dioxide per litre can never be 
tasted ; between 116 and 246 mg. give different effects with differ- 
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ent persons, whilst more than this quantity is distinctly tasted. 
The temperature of the solutions varied between 15° and 17°. In 
the case of hard water, bicarbonate-carbon dioxide and total carbon 
dioxide were examined by Winkler’s method. Carbon dioxide in 
hard water can be tasted at lower concentrations than in distilled 
water. In one case, the presence of 52°5 mg. of carbon dioxide 
per litre in a water of 36°4° hardness at 14°2° was recognised, 
whilst a water containing 173 mg. of free carbon dioxide per litre 
was found to be distinctly acidic. Above this concentration, carbon 
dioxide is practically invariably detected by taste. In distilled 
water, on the other hand, suspicion is first aroused by 126 mg., and 
the uncertainty persisted in one case up to 252 mg.; more than 
264 mg. per litre is detected by taste with certainty. Below this 
concentration, the free acid is not tasted as such, but can never- 
theless cause the sensation termed “refreshing.” The possible 
reason of this property is discussed. H. W. 


Physical Analysis of Some Springs at Evaux-les-Bains. 
Ciuzet and TH. Nogrer (Compt. rend., 1914, 159, 92—93).—The 
authors have determined for some five of the springs at Evaux-les- 
Bains the following physical constants: (a) Temperature at the 
source; (4) density; (c) pe point, (d) electrical resistance ; 
(e) radioactivity measured in millimicrocuries of radium emanation 


from one litre of water at the source. The gases evolved from the 


Caesar spring have a high radioactivity, and there is a large evolu- 
tion of gas in one year (262,000 litres). W. G. 


Composition of the Water of the “Limans” of Odessa. 
Er. Barrat (Bull. Soc. chim., 1914, [iv], 15, 630—634).—Complete 
analyses of the water of three salt lakes on the shore of the Black 
Sea are given. The number of grams per litre of residue at 120° 
from each lake is as follows: Konialnick, 82°684; Kadjibeiski, 
45°410; Klein-Liebenthal, 21°674. A. J. W. 


Influence of the Current Frequency and Temperature on 
the Yield of Ozone. N. Puscuin and M. Kavcutscuev (J. Russ. 
Phys. Chem. Soc., 1914, 46, 576—590).—With constant periodicity, 
up to 800 per second, the yield of ozone increases with increase of 
the voltage from 6500 to 8000. When the frequency is varied, but 
the voltage and other conditions kept constant, the yield of ozone 
increases as the frequency is increased to 1240 periods per second 
at 6500 volts, to 950 at 7000 volts, and to 660 at 8000 volts; if 
the rate at which the air passes through the ozoniser remains the 
same, increase of the frequency beyond these limits is accompanied 
by diminution of the yield of ozone. Continued increase of the 
air current displaces the maximum yield towards continually 
increasing frequencies. Rise of temperature from 0° to 28° causes 
the yield of ozone to increase, but further rise diminishes it. 


T. H. P. 
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Theory of the Lead Chamber Process. WattrHer HEmMPEL 
(Zettsch. angew. Chem., 1914, 2'7, 407—408).—A reply to Wentzki 
(this vol., ii, 558), in which it is pointed out that the objection 
that no account had been taken of the thermal dissociation of 
nitrogen peroxide, and that the gas had been led into the reaction 
chamber at the ordinary temperature in the experiments on the 
velocity of the formation of sulphuric acid (A., 1914, ii, 455), is 
quite groundless. The entry and exit tubes of the reaction chamber 
were wound with electrically heated wires, and thereby maintained 
at a temperature slightly higher than that of the chamber itself, 
and condensation of the sulphuric acid in the tubes was likewise 
prevented by this arrangement. G. F. M. 


Two New Modifications of Phosphorus. P. W. Bripeman 
(J. Amer. Chem. Soc., 1914, 36, 1344—1363).—During the course of 
experiments on the effect of high pressure on white phosphorus it 
was found that this is transformed into a new modification. The 
transition temperature is a linear function of the pressure, and 
varies from —76°9° at a pressure of 1 kilogram/cm.* to 64°4° at a 
pressure of 12,000 kilogram/cm.*. The results obtained in the 
dilatometric measurements were confirmed at atmospheric pressure 
by thermometric observations. By crystallisation of solutions of 
white phosphorus in carbon disulphide at low temperature, the new 
modification was obtained in the form of microscopic crystals 
belonging to the hexagonal system. 

In an attempt to convert white phosphorus into red by the appli- 
cation of high pressure, a black modification of phosphorus was 
obtained. The conversion, which is irreversible, takes place quite 
readily at 200° under a pressure of 12,000 kilogram/cm.”. Black 
phosphorus is characterised by its high density. By the suspension 
method this was found to be 2°691 at the ordinary temperature, 
whilst the density of white phosphorus is 1°83, and that of red 
phosphorus varies from 2°05 to 2°34 according to the method of 
preparation. It is not spontaneously inflammable, and may be 
heated to about 400° in the air without igniting. When heated in 
a closed tube, it vaporises and condenses in the colder parts to red 
and white phosphorus. In this behaviour it closely resembles red 
phosphorus, and it would seem that the vapours of black and red 
phosphorus are identical. In its general chemical behaviour it is 
also very similar to red phosphorus. In contrast with the white 
and red modifications, black phosphorus is a fairly good conductor 
of heat and electricity. The resistivity at 0° was found to be 
0°711, and this diminishes as the temperature rises. On account 
of the porous character of the substance, the true value of the 
specific resistance is probably considerably less than this number 
would indicate. Between 30° and 100° the specific heat was found 
to be 0°170, which is appreciably less than the recorded values for 
red phosphorus over the same interval of temperature. The rela- 
tionship between the specific heats would seem to show that black 
phosphorus is more stable than red. This conclusion is supported 
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by the vapour-pressure data, according to which the black modifica- 
tion is much less volatile than the red. 

By heating white phosphorus to a dull red heat under a pressure 
of about 1000 kilogram/cm.? it is transformed into red phosphorus, 
the density of which (2°387) is greater than that of “metallic” 
phosphorus (2°34), which represents the densest form of red phos- 
phorus previously obtained. . 

The connexion between the different modifications is discussed, 
with special reference to the nature of red phosphorus, and the 
relation between this and the black and white forms. H. M. D. 


Preparation of Phosphorus Pentachloride. Samur. Peacocg. 
(Fr. Patent, 463497)—When calcium phosphate and sodium or 
potassium chloride, in the proportions Ca,;P,0,+ 10KCl, are heated 
together in a closed vessel at, say, 1100°, and the small amounts of 
phosphorus trichloride and chlorine formed are removed by an 
aspirator so that their partial pressures in the vessel remain below 
atmospheric pressure, a rapid and almost complete reaction occurs, 
giving 3Ca0+5K,0+2PCl;. The phosphorus pentachloride may 
be collected, but is preferably passed into hot water, and so con- 
verted into phosphoric and hydrochloric acids, the latter being then 
separated by evaporation. From the residue potassium hydroxide 
is obtainable. T. H. P. 


The Melting Point of Arsenic. W. Heme (Intern. Zeitsch. 
Metallographie, 1914, 6, 168—171).—By using a sealed porcelain 
vessel, as for the lead-arsenic alloys (this vol., ii, 464), and enclos- 
ing this in an outer vessel packed into sand, it has been found 
possible to determine the melting and freezing points of arsenic. 
The value found is 830° (compare Goubau, this vol., ii, 198; 
Jolibois, :bid.). Arsenic which has solidified in the porcelain vessel 
tarnishes readily in air, whilst the crystals condensed from vapour 
are very stable. C. H. D. 


Borates. II and III. The System BaO-B,0,-H,O at 30°. 
U. Sporer (Atti R. Acead. Lincei, 1914, [v], 23, i, 717—721, 
854-857. Compare this vol., ii, 562)—The author’s experiments 
were carried out by determining analytically the equilibria reached 
at 30° by mixtures of various borates with water and boric acid or 
barium hydroxide. The borates taken had the compositions 
BaO,B,0,,4H,O, 2Ba0,3B,0,,6H,O, and BaO,3B,0,,7H,O. The 
resulting solubility curves are represented on a triangular diagram. 

R. V. 8. 


The Identification of Silicic Acids. G. TscHermak (Zeitsch. 
anorg Chem., 1914, 8'7, 300—318).—A reply to criticisms. Miigge 
(A., 1908, ii, 277, 688) gave experiments to show that the position 
of the break in the dehydration curve varied with the temperature. 
Some of these results show the break in the curve quite clearly 
at the point predicted by theory, when the velocity of dehydration 
is plotted, whilst others are useless for calculation, owing to the 
intervals of time being too large, and to other errors. 
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In many cases the mineral or synthetic product used as source of 
silicic acid is not homogeneous, so that mixtures of silicic acids are 
obtained. It is necessary to avoid preliminary treatments, such as 
pressing or prolonged washing, which alter the structure of the 
gel. The dehydration should be carried out over sulphuric acid of 
known concentration. Theile’s experiments (this vol., ii, 138), when 
these fail to yield true results for the constitution of the silicates 
examined, are vitiated by errors of the kind described above. 
Control experiments, and an optical examination of Theile’s ‘pre- 
parations, show that some of the silicates were not homogeneous. 
The homogeneous products yield silicic acids, corresponding closely 
with the requirements of Tschermak’s theory. The replacement of 
water in silicic acid gels by other liquids, although proving that the 
gels are adsorption compounds, does not disprove the original 
presence of definite hydrates. C. H. D. 


Colloidal and Gelatinous Carbon. N. L. Siuncen (Chem. 
Weekblad, 1914, 11, 593—596).—Electrolysis of a solution of potass- 
ium hydroxide with a current of 4 amperes at 100 volts, using 
carbon electrodes, yields a substance containing about 81°2% C, 
0°85% H, and 18% O. The product obtained by the action of 
sulphuric acid on a solution of sucrose contains about 55% C, 
45% H, and 41% O. Colloidal carbon cannot be prepared by either 
method, or by any known process. A. J. W. 


A Reduction of Carbon Monoxide by Hydrogen brought 
about by Radium Emanation. Orro Scuever (Compt. rend., 1914, 
158, 1887—-1889).—A mixture of carbon monoxide and hydrogen 
submitted to the influence of radium emanation for nineteen days 
undergoes a diminution in volume of nearly 10%. The gas left 
at the end has no odour, and is shown to be a mixture of carbon 
monoxide and hydrogen with a small amount of methane and 
probably a trace of ethylene. The gas contains neither formalde- 
hyde nor methyl alcohol. During the first few days a slight solid 
deposit was noticed on the walls of the experimental flask, but this 
had disappeared at the end of four days. On repeating the experi- 
ment, formaldehyde was detected in the flask at the end of two 
days. The action, therefore, probably takes place in two stages, 
the carbon monoxide being first reduced to formaldehyde, which is 
then in its turn reduced to methane and other o momeag 


Preparation of Ammonium Sulphate. Bapiscne AniLin- & 
Sopa-Fasrik (Fr. Patent, 463487).—The slow oxidation of ammonium 
sulphite to sulphate is considerably accelerated by keeping the 
solution alkaline with ammonia and by the presence of oxygen- 
carriers. The reaction proceeds well under pressure. TT. H. P. 


Does a Mono-ammoniacal Silver Nitrate Exist ? A. Reycnier 
(Bull. Soc. chim. Belg., 1914, 28, 198—200. Compare A., 1904, 
ii, 403).—The amount of silver hydroxide precipitated from solu- 
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tions of silver nitrate containing various quantities of ammonia is 
determined for a number of solutions. The author considers that 
in dilute solutions the reaction proceeds according to the equations: 
Ag(NH;)(H,O)(NO,) — AgOH + NH,NO, 
2Ag(NH,)(H,0)(NO) == Ag(H,O),NO, +Ag(NHs),(NO,). 
The reaction is examined by the law of mass action, and from the 
results it is. shown that it is extremely probable that a mono- 
ammoniacal silver nitrate does exist. J. F. S. 


The Dehydration of Gypsum. C. Gauperroy (Cumpt. rend., 
1914, 158, 2006-—-2008).—Anhydrous calcium sulphate as prepared 
by the dehydration of gypsum is much more soluble and less dense 
than the natural anhydrite. The last stage in the dehydration, 
passage from the hemihydrate to the anhydrous form, is reversible, 
each process only requiring a few minutes at 110° in a dry and 
humid atmosphere respectively. The temperature at which the 
anhydrous sulphate is produced therefore depends on the hygro- 
metric state of the air in the oven, thus explaining the variations 
in the results of different workers. Further, both the hemihydrate 
and the anhydrous form can absorb water vapour from the air at 
the ordinary temperature. The author considers that the two 
types of figures formed on gypsum by its dehydration are only 
modifications of one another, and are formed by the hemihydrate. 

W. G. 


Glucinum Borates. B. BLEvER and L. Paczuskt (Xolloid. Zeitsch., 
1914, 14, 295—-306).—Experiments have been made to ascertain 
whether any glucinum borates are formed as the products of re- 
actions in which water is involved, for theory indicates that 
borates can only be obtained in this way if the borates themselves 
are not very soluble and the corresponding oxides or hydroxides 
are readily soluble. 

In the first series of experiments, the distribution of boric acid 
between water and glucinum hydroxide was investigated. On 
account of the rapidity with which the hydroxide ages and 
diminishes in its reactivity, it was found necessary to make the 
experiments with glucinum hydroxide precipitated in situ by the 
addition of ammonia to a solution containing boric acid and 
glucinum sulphate. The results obtained in this manner show that 
the ratio of distribution of the boric acid between the water and 
glucinum hydroxide is independent of the concentration of the 
boric acid. Tliis constancy of the concentration ratio was found 
both in experiments at 20° and at 100°. From this behaviour, the 
authors draw the conclusion that no definite compounds are formed 
by the interaction of glucinum hydroxide with aqueous solutions 
of boric acid, and that the boric acid removed by the hydroxide 
forms a solid solution. 

A further series of experiments, in which the products obtained 
by the interaction of glucinum sulphate and sodium borate 
(Na,B,O;) in aqueous solution were investigated, confirms this con- 
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clusion. The composition of the solid solution, which separates out 
when these solutions are brought together, varies considerably with 
the concentration and with the relative proportions of the reacting 
substances. Precipitates containing the largest proportion of boric 
acid are obtained when the glucinum salt reacts with an equivalent 
quantity of sodium borate in a solution of the highest possible 
concentration. The addition of sodium or ammonium sulphate to 
the solution has no appreciable influence on the composition of the 
precipitate. 

According to the results of this investigation, it is extremely 
probable that the glucinum borate, 5BeO,B,O;, described by Kriiss 
and Mohrat (A., 1890, 697), is simply a solid solution of boric aeid 
in glucinum hydroxide. H. M. D. 


Magnesium Chloride. II. Influence of Magnesium Chloride 
on the Oxidising Action of Chlorates and Nitrates. K. A. 
Hormanny, Fritz Quoos and Orto Scunemper (Ber., 1914, 47, 
1991—-1999).—In continuation of former experiments (Hofmann 
and Héschele, this vol., ii, 204), the authors have found that moist 
magnesium chloride considerably facilitates a number of technically 
important oxidation processes. When chlorates, nitrates, and 
nitrites are mixed with magnesium chloride, either in the form of 
the hydrate, MgCl,,6H,O, or as carnallite mother liquors, their 
oxidising action takes place at remarkably low temperatures, the 
molten magnesium chloride keeping the mixture homogeneous, and 
the water preventing too great a rise in temperature. As an 
example, the oxidation of anthracene to anthraquinone may be 
cited. A mixture of 20 grams of anthracene, 23 grams of sodium 
nitrate, and 80 grams of magnesium chloride hexahydrate is heated 
in an open flask on the sand-bath. The fusion turns yellow already 
at 125°, owing to the formation of anthraquinone. The tempera- 
ture is allowed to rise to 145°, 40 c.c. of water added, and the 
temperature slowly raised to 300°, stirring well meanwhile. The 
anthraquinone separates above the salt residues, and after being 
collected is mixed with 5 grams of magnesium oxide and sublimed. 
The yield is 91°5%. 

Details are also given of the influence of moist magnesium 
chloride on the oxidation of aniline to aniline-black, of a mixture 
of aniline and paraphenylenediamine hydrochloride to indulines 
and paraphenylene-blue, of a mixture of ptolylenediamine hydro- 
chloride, aniline, and o-toluidine to safranine, and of the oxidation 
of sawdust and of molasses to oxalic acid. Considerable quantities 
of trimethylamine are first evolved in the oxidation of the molasses. 
Magnesium chloride also has a considerable influence on the intro- 
duction of nitroso-groups into phenols, and on the formation of 
induline from a mixture of aniline, aniline hydrochloride, and 
aminoazobenzene ; the previous preparation of aminoazobenzene is 
not absolutély necessary ; it also accelerates the liberation of iodine 
from potassium iodide solutions by means of potassium chlorate 
and dilute sulphuric acid. 

Magnesium chlorate and nitrate also exert an oxidising action at 
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comparatively low temperatures in the presence of water of crystal- 
lisation, but the temperatures are not so low as with the mixture 
of magnesium chloride hexahydrate and sodium nitrate. 

The experiments of the authors lead them to the conclusion that 
the effect of the hydrated magnesium chloride cannot be ascribed 
to its products of hydrolysis or to the ions formed. It is possible 
that additive products are formed, which are very reactive. Mag- 


nesium salts are known to give complex compounds very readily. 
T. 8.-P. 


The Crystallographical and Optical Properties of Magnesium 
and Manganese Pyrophosphates. 0. Anperson (J. Washington 
Acad. Sci., 1914, 4, 318—325).—The two salts are found to belong 
to a new monosymmetric isomorphous group. Crystals for ex- 
amination were obtained from cavities in a rapidly crystallised 
fusion of each substance. The optical properties could only be 
determined on microscopic fragments. 

Mg,P,0,: a:b: ¢ = 0°7947:1:1°0880; B= 75°49’; optical 
character positive; D? 3-058. 

_Mn,P,0,: a: b: e=0°7834: 1: 2; B=74°9’; optical character 
positive; D? 3°707. 

The two salts are perfectly miscible in the solid state, forming 
a system belonging to Roozeboom’s Type I. E. H. R. 


Allotropy of Zinc. II. Ernst Conzen and W. D. HEeLprerman 
(Proc. K. Akad. Wetensch. Amsterdam, 1914, 1'7, 59—60. Compare 
this vol., ii, 127).—The so-called “atomised” zinc obtained by 
Schoop’s method has been found by dilatometric observations to 
consist of a mixture of two or more allotropic forms. The metal 
was found to contract at 25°. H. M. D. 


Allotropy of Cadmium. II. Ernst Conen and W. D. HEtper- 
MAN (Proc. K. Akad. Wetensch. Amsterdam, 1914, 1'7, 54—58).—In a 
previous paper (this vol., ii, 52) experiments were described which 
seemed to show the existence of a transition temperature at 64°9°. 
Further dilatometric observations indicate, however, that this 
temperature varies with the previous thermal history of the metal, 
and the authors draw the conclusion that there are more than two 
allotropic forms which must be taken into account. H. M. D. 


Allotropy of Cadmium. III. Ernst Conen and W. D. 
Heiperman (Proc. K. Akad. Wetensch. Amsterdam, 1914, 17, 
122—131. Compare preceding abstract)—According to dilato- 
metric observations, electrolytically deposited cadmium is unstable 
at the ordinary temperature, and its nature has been further in- 
vestigated by electromotive force measurements. The 7#.M.F. of 
the cell, electrolytic cadmium | cadmium sulphate solution | 12°5% 
cadmium amalgam, was found to be 0°0503V at 25°, but after 
standing for several weeks the #.M.F. fell to 0°0475°. The change 
in the #.M.F. is attributed to the transformation of unstable 
y-cadmium into the stable a-form, In support of this view, it was 
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found that the above difference in H.M.F. increases from 2°8 milli- 
volt at 25° to 40 millivolt when the temperature is lowered to 0°. 
This is to be expected, for the difference in #.M.F. should increase 
as the interval between the temperature of the measurement and 
the transition temperature is increased. 

In addition to the change in 4.M.F. which is brought about by 
transformation of the electrolytic cadmium, a further change is 
found if the metal is depgsited by passing a current through the 
above cell. This is due to the local transformation of the two-phase 
amalgam into a one-phase system. By diffusion of the cadmium, 
the two-phase equilibrium is, however, gradually restored, and the 


E.M.F. falls to its “normal” value after four or five days. 
H. M. D. 


Atomic Weight of Lead of Radioactive Origin. THroporE 
W. Ricwarps and Max E. Lempert (J. Amer. Chem. Soc., 1914, 36, 
1329—1344 ; Compt. rend., 1914, 159, 248—-250. Compare Soddy 
and Hyman, T., 1914, 105, 1402).—According to the views put 
forward by Russell, Fajans and Soddy (A., 1913, ii, 274, 275, 276, 
277), the nature of the end-product of the process of disintegration 
of a radioactive mineral will vary according to the proportion of 
the parent substances in the mineral. In order to test this theory, 
measurements have been made of the atomic weight of radioactive 
lead obtained from different sources. 

The method adopted was very similar to that used by Baxter 
and Wilson (A., 1908, ii, 281), which involves the preparation and 
analysis of the chloride of the metal. The results obtained show 
that all the radioactive specimens of lead examined by the authors 
have a lower atomic weight than ordinary lead. The actual values 
and the source of the lead are indicated in the following summary : 
lead from uraninite (North Carolina), 206°40; from pitchblende 
(Joachimsthal), 206°57; from carnotite (Colorado), 206°59; from 
Ceylonese thorianite, 206°82; from English pitchblende, 206°86 ; 
ordinary lead, 207°15. 

The fact that all analyses were carried out by the same method, 
and that each sample gave consistent results, excludes the possi- 
bility of analytical error, and the authors consider that the varia- 
bility indicated by the above atomic-weight numbers is definitely 
established. A similar result was also obtained by Soddy and 
Hyman in the determination of the atomic weight of lead from 
Ceylon thorite (loc. cit.). 

The ultra-violet spectrum of a typical radioactive lead was found 
to be practically identical with that of ordinary lead. It would 
seem, therefore, that the admixed substance cannot be identified 
by spectroscopic or by chemical methods. H. M. D. 


Atomic Weight of Lead from Pitchblende. O. Héniescumip 
and (Mile.) Sr. Horovitz (Compt. rend., 1914, 158, 1796—1798. 
Compare Curie, this vol., ii, 563)—The results of atomic-weight 
determinations of lead, using lead chloride obtained from pitch- 
blende residues and carefully purified, give the value 206°736 as 
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the atomic weight of lead, this being the mean of nine determina- 
tions by Baxter’s method. This low value is in accord with the 
view that radium by the loss of five a-particles passes into radium-G, 
an element inseparable by chemical methods from lead, but possess- 
ing a different atomic weight, the value for which, calculated 
theoretically from those of uranium and radium, should be 205°62. 
W. G. 


Cause of the Oxidation of Type Metal. 8S. Zinsere (Zeitsch. 
angew. Chem., 1914, 2'7, 436—437).—The formation of lead hydroxide 
and carbonate on the surface of type metal is due to the action 
of moisture in the atmosphere. Whilst distilled water readily 
attacks an alloy containing 82% of lead and 14% of antimony, it 
has no action on one containing 72% of lead and 24% of antimony. 
The presence of certain salts in water, such as those contained in 
drinking water, inhibits the action of the latter on the metal, and 
this water may be employed for cleaning type metal, but the use 
of turpentine or petroleum is to be preferred for the purpose. 

ww. 2. oe 


Experiments on White Lead. R. Stuart Owens (J. Physical 
Chem., 1914, 18, 461—473).—Experiments have been carried out on 
the production of white lead, lead carbonate, and lead hydroxide 
with the object of ascertaining how the physical properties of these 
substances change with the conditions of precipitation. It is 


shown that lead hydroxide can be precipitated in a definite crystal- 
line form, and by varying the conditions the size of the crystals 
can be varied between 1 x 10-* and $7°5x10-% mm. in diameter. 
Lead carbonate is not precipitated in any definite crystalline form. 
It is probable that the particles are aggregates of very small 
crystals; the size of the particles can be varied between 1 x 10-5 
and 3°7x10-* mm. in diameter. When a mixture of particles 
of lead carbonate and lead hydroxide is kept under a solution 
of sodium acetate, particles of white lead are formed which have 
a uniform size, no matter what the size of the particles of the 
reacting substances. When a mixture of sodium hydroxide and 
sodium carbonate solutions is added to a solution of lead acetate, 
white lead is precipitated, and the size of the particles can only 
be varied between narrow limits (0°2 x 10-’—2-°0x10-% mm.). 
White lead prepared in this way does not show any definite crystal- 
line form, but seems to consist of rounded, translucent particles. 
Rapid precipitation gives smaller particles, and slow precipitation 
larger particles. The absorption of oil by white lead is greater 
with larger particles than with smaller particles. Paint made 
from small-particle white lead is superior to that made from 
large-particle white lead. Uniformity in the size of the particles 
is not necessarily an advantage in a paint. J. F. S. 


Allotropy of Copper. II. Exnst Cowen and W. D. He_perman 
(Proc. K. Akad. Wetensch. Amsterdam, 1914, 17, 60—62. Compare 
this vol., ii, 205).—Further observations indicate that the transi- 
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tion temperature 71°7° recorded in the previous paper is to some 
extent dependent on the previous thermal history of the metal. 
At 69°5° the volume was found to increase, and then to decrease 
in a further series of observations. This behaviour seems to show 


that the metal consists of more than two allotropic modifications. 
H. M. D. 


The Oxidation and Reduction of Copper. Jacques JoANnnNis 
(Compt. rend., 1914, 158, 1801—1804. Compare Berger, this vol., 
ii, 564).—A_ study of the rate of oxidation of copper and reduc- 
tion of its oxide at 300° under varying pressure. The copper used 
was prepared electrolytically, and was in the form of fine wire 
1 mm. diameter. It was placed in a cylindrical tube, heated in 
an electric furnace, and connected through a stop-cock to a 
chamber fitted with a manometer and stop-cocks, through which 
hydrogen or oxygen could be introduced. The progress of the 
reactions was followed by means of the manometer readings. 
Pressure apparently plays no appreciable part in the oxidation 
of copper, but the coating of oxide formed considerably diminishes 
the velocity of oxidation, even if a fresh supply of oxygen is intro- 
duced. In the process of reduction, pressure has apparently no 
influence eitlier, but in this case it is impossible to draw any 
definite conclusions, owing to the velocity of condensation of the 
water formed. W. G. 


The Influence of Nickel on Some Copper-Aluminium Alloys. 
A. A. Reap and R. H. Greaves (J. Jnst. Metals, 1914, 11, 169—213). 
—The mechanical properties are chiefly considered. The corrodi- 
bility of alloys of copper and aluminium containing 5 and 10% Al 
is small when sea-water is used, and is still further reduced by 
the addition of nickel. In acids, the alloys containing nickel are 


more readily corroded than those from which it is absent. 
C. H. D. 


Muntz Metal. J. E.Sreap and H.G. A. Stepman (J. Jnst. Metals, 
1914, 11, 119—150. Compare Bengough and Hudson, A., 1908, 
ii, 186).—Muntz metal, the alloy containing about 60% of copper 
and 40% of zinc, is rendered most ductile by prolonged annealing 
at 430°. At this temperature the B-constituent almost completely 
disappears in the course of several months, the specimen then 
consisting almost entirely of a, although without loss of zinc. 
There is no evidence that the B is resolved into a and y (compare 
Carpenter, A., 1912, ii, 764; 1913, ii, 138, 139). During heating 
in air, the copper is completely protected from oxidation, the scale 
consisting only of zinc oxide. C. H. D. 


The Micro-chemistry of Corrosion. II. The a-Alloys of 
Copper and Zinc. Samven Wayre and Ceci. H. Descn (J. Jnst. 
Metals, 1914, 11, 235—251. Compare this vol., ii, 367).—Using the 
method previously described, brass containing 70% of copper and 
30% of zine is slightly more corroded in the cast than in the 
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annealed state, owing to the presence of cores in the crystallites 
formed on solidification. When 1% of zinc is replaced by tin, the 
corrosion is at first stimulated, but is rapidly checked by the 
formation of an adherent layer of basic salts. A similar effect is 
produced by 2% of lead. 

Spontaneous and electrically stimulated corrosion are completely 
similar, the first process in each case being one of dezincification, 
which proceeds along the boundaries of crystal grains and along 
twinning planes. C. H. D. 


Reduction of the Oxides of Copper and Nickel by Hydrogen 
in the Presence of a Dehydrating Agent. E. Brercer (Compt. 
vend., 1914, 158, 1798—1801. Compare Sabatier and Espil, this 
vol., ii, 276).—The reduction of oxides of copper and nickel is very 
considerably accelerated by the presence of a dehydrating agent 
such as barium oxide. The curve showing the rate of reduction 
of copper oxide is continuous, whilst in the case of nickel oxide, 
NiO, there is a break, showing the intermediate formation of the 
oxide, Ni,O. In the case of nickel, completely reduced, absorp- 
tion of hydrogen continues until at 209°5° in forty hours the metal 
has absorbed three hundred times its volume of the gas, and the 
absorption still continues. W. G. 


Colloidal Cuprous Oxide. C. Paat and A. Dexueimer (Ber., 
1914, 47, 2195—2199. Compare Paal and Leuze, A., 1906, ii, 
356).—If a colloidal solution of cupric oxide, prepared by the 
method of Paal and Leuze (loc. cit.) with either sodium protalbate 
or lysalbate, is treated with a solution of pure hydroxylamine, 
reduction, which is accelerated by heating, takes place, with the 
evolution of gas, and leads to the quantitative formation of 
colloidal cuprous oxide. From the hydrosol thus prepared, the 
solid, soluble hydrogel may be obtained when air is excluded to 
prevent oxidation. According as the hydroxylamine is used in the 
equivalent quantity, or in excess, the hydrosol and hydrogel show 
different stabilities towards atmospheric oxidation, the presence of 
excess of hydroxylamine making them much more stable. 

The hydrosols are bright orange in colour in transmitted light, 


and have a yellowish-grey, milky appearance in reflected light. 
' T. S. P. 


Position of Cerium in the Periodic System and Complex 
Molybdates of Quadrivalent Cerium. G. A. Barsieri (Aditi R. 
Accad. Lincei, 1914, [v], 23, i, 805—812).—The constitution of the 
complex molybdates described in this paper is analogous to that 
of the complex molybdates of zirconium and thorium, and this fact 
supports the view that cerium occupies a place in the same group 
as these elements in the periodic system. The neutral ammonium 
cerimolybdate, (NH,),|Ce(Mo,0,),],8H,O, is a yellow, crystalline 
substance yielding -yellow solutions, which are stable towards 
hydrogen peroxide, and give a precipitate with oxalic acid only 
after prolonged boiling. Acid aniline cerimolybdate is a yellow 
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substance, which becomes green in the light. Acid ammonium 
cerimolybdate, (NH ,),H»[Ce(Mo,0,),],10H,O, is a pale yellow, 
crystalline substance. Silver cerimolybdate, Ag,[Ce(Mo,O7,),], is 
an orange-yellow, crystalline substance. R. V. S. 


The Separation of Yttrium from the Yttrium Earths. II. 
H. C. Hoipen and C. James (J. Amer. Chem. Soc., 1914, 36, 
1418—1423. Compare this vol., ii, 370).—The most efficient 
method for the separation of yttrium from the yttrium earth 
metals has been found to be the method of fractional precipita- 
tion with sodium nitrite. The oxides are dissolved in nitric acid, 
the solution diluted and boiled, and a quantity of sodium nitrite 
is added sufficient to precipitate the required fraction of the rare 
earth material. The yttrium concentrates in the later fractions. 
This method gives a larger yield, a more rapid separation, and is 
less expensive than the phosphate or chromate method. The 
method is not very effective, however, for the separation of yttrium 
from terbium. H. M. D. 


The Chemical or Physical Nature of Colloidal Hydrous 
Aluminium Silicates. R. Gans (Centr. Min., 1914, 365—368. 


Compare this vol., ii, 469).—Further discussion and reply. 
L. J. 8. 


Some Physical Properties of Indium Tribromide in Water. 
ApotF HeypwEILuer (Zeitsch. anorg. Chem., 1914, 88, 103—107).— 
The electrical conductivity, density, specific heat, and refractive 
index for three hydrogen lines have been determined for solutions 
of indium tribromide in water. C. H. D. 


Metallic Bromides. VIII. Icio Guarescui (Atti R. Accad. Sci. 
Torino, 1914, 49, 834—844. Compare A., 1913, ii, 692, 957; this 
vol., ii, 214, 379)—-When heated, anhydrous manganese bromide 
decomposes, with liberation of bromine. The tetrahydrate softens 
at 70—80°, and melts to a transparent liquid at 110°; Kuznetzov 
(J. Russ. Phys. Chem. Soc., 1897, 29, 288) gave m. p. 64°3°. It 
loses 2H,O in a thermostat at 40°, or more readily at 50°, and 
3H,O at 80°; the fourth molecule of water is expelled at 120°. 
In a desiccator over sulphuric acid it loses 2H,O rapidly, and a 
further H,O very slowly; over calcium chloride it gives up only 
2H,O. Over sulphuric acid at 40 or 20 mm. pressure, it loses 
3H,O, the residual monohydrate becoming anhydrous in an oven 
at 116°. In a current of dry air at 41°, the tetrahydrate gives up 
2H,0 rapidly, and the third H,O slowly, the fourth molecule of 
water being expelled only at 99°. Elimination of 1H,O from the 
tetrahydrate, with formation of MnBr,,3H,O, has not been effected. 
When heated, hexahydrated magnesium bromide melts, and then 
loses water and hydrogen bromide, the dry residue giving up 
bromine on further heating. Under no conditions of heating was 
loss of water without decomposition observed. 
When heated in moist air, glucinum bromide decomposes accord- 
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ing to the equations GIBr,+O=Gl10+Br, and GIBr,+H,O= 
2HBr + GIO. 

Zinc bromide forms anhydrous crystals, and boils unchanged, 
but when heated with iodine it readily gives up bromine. 

When heated near its boiling point, anhydrous cadmium 
bromide sublimes and gives up bromine, much of the latter being 
obtained if iodine is present. Its vapour density was found to be 
9°22 and 9°28, instead of 9°40, at 923° and 914° respectively. 

Tetrahydrated cadmium bromide is completely dehydrated in a 
thermostat at 30°, or over sulphuric acid at 18—20°. 

Mercuric bromide forms anhydrous crystals, and even when 
heated rapidly sublimes without liberation of bromine, but this 
does occur in presence of iodine. Bromine is not set free when 
the bromide is heated with 50% chromic acid solution, but is 
eliminated copiously in the presence of a saturated solution of 
chromium trioxide. Bromine is also lost when the bromide is 
shaken with potassium iodide solution and then heated with 50% 
chromic acid solution. 

Anhydrous cuprous bromide readily evolves bromine when 


heated. 7. & PB. 


Manganese Sulphide and the Estimation of this Metal. A. 
Vitiiers (Compt. rend., 1914, 159, 67—69. Compare Raab and 
Wessely, A., 1903, ii, 697).—A study of the conditions governing 
the formation of the pink and green forms of manganese sulphide. 
Precipitation in a neutral solution saturated with ammonium and 
alkali salts gives a pink precipitate which does not turn green, 
whereas precipitation in a neutral solution containing but a small 
amount of foreign salts gives a pink sulphide, which slowly changes 
at the ordinary temperature into the green form. In order to 
obtain the green sulphide in the cold, any excess of acid should 
be first boiled off, the solution diluted, made alkaline with 
ammonia, and ammonium hydrogen sulphide added. For the 
estimation of manganese, the precipitation should always take place 
at 100° after the addition of ammonia in quantity sufficient to 
make the solution alkaline. By this means a very dense, green 


precipitate is obtained, which can be easily collected and washed. 
W. G. 


Preparation of Hydrates of Manganese Sulphate. R. pr 
Forcranp (Compt. rend., 1914, 158, 1760—1763. Compare Cottrell, 
A., 1901, ii, 12, and Richards and Fraprie, A., 1901, ii, 553).— 
The author has prepared the heptahydrate, tetrahydrate, and what 
he considers to be two dihydrates, and two monohydrates of 
manganous sulphate, as well as two anhydrous salts. One series 
of hydrates was prepared in the cold, starting with the hepta- 
hydrate, and subjecting it to successive dehydration by efflores- 
cence, the final stages being carried out in a vacuum over phos- 
phoric oxide. The starting point of the second series was a cold 
saturated solution of the tetrahydrate, which was heated to 98° 
and evaporated by a current of air played on to the surface of the 
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liquid. No indication of a hexalydrate was obtained, and the 
formation of a trihydrate was uncertain. W. G. 


Thermochemical Study of Some Hydrates of Manganese 
Sulphates. Isomerides. KR. pe Forcranp (Compt. rend., 1914, 
159, 12—16).—The author has determined the heats of solution 
at 15° of the hydrates of manganous sulphate prepared on the 
one hand in the cold, and on the other at 100° (compare pre- 
ceding abstract). The results obtained for the series B, prepared 
at 100°, are in agreement with Thomsen’s values for the anhydrous 
salt and the monohydrate, and for the pentahydrate prepared in 
series A, in the cold, the heat of solution agrees with that obtained 
by Thomsen. For the anhydrous salts and the mono, di-, tri-, and 
tetra-hydrates of series A, there is a marked difference between 
their heats of solution and the values given by Thomsen, the differ- 
ence increasing as dehydration proceeds. The author considers 
that the anhydrous salt and the hydrates used by Thomsen are 
polymerides of his salts of series A, the polymerisation being 
brought about by rise in temperature. This polymerisation is 
exothermic and irreversible. The difference between the values 
for the tetrahydrates of the two series is small, and the hypothesis 
suggested by the author is that on warming the tetrahydrate it 
loses water and undergoes progressive polymerisation, . which 
reaches its maximum in the neighourhood of the monohydrate, the 
final heating from 100° to 300° only serving to complete the 


dehydration. This polymerisation.can be produced in the cold 
by the action of sulphuric acid as a catalyst on a saturated solu- 
tion of the monohydrate obtained in series A. W. G. 


The Velocity of Transformation of Steels on Heating, and 
the Specific Electrical Resistance of Iron. A. PorTEVIN (Compt. 
rend,, 1914, 159, 51—53).—For a given steel, heated to a given 
temperature and cooled under identical conditions, the amount of 
carbon entering into solid solution will depend only on the amount 
of carbon in solid solution at the commencement of rapid cooling, 
which is a function of the time of heating at the given tempera- 
ture. The first value, which can be determined by measuring the 
electrical resistance of steel, thus affords a measure of the velocity 
of transformation on heating at a given temperature. The results 
obtained show that the entry of the carbon into solution is far 
from being instantaneous. The elevation of the temperature and 
the increase in the time of heating increase the electrical resist- 
ance of the tempered steel. The author finds by extrapolation the 


value 9°3 microhms at 20° for the resistance of pure iron. 
W. G. 


The Hardness and Electrical Resistance of Iron-Carbon 
Alloys. Rupotr VonprAtex (Jntern. Zeitsch. Metallographie, 1914, 
6, 172—182).—The hardness of martensite is not to be attributed 
to the presence of finely divided cementite, which could not give 
rise to a hardness much greater than that of pearlite. The elec- 
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trical resistance of martensite is such that the whole of the carbide 
must be present in solid solution. Cold-working is without any 
considerable influence on the resistance of steel. The resistance 
figures indicate that a-iron is capable of holding as much as 0°14% 
of carbon in solid solution from 600° downwards when very slowly 
cooled in presence of a large excess of cementite. The a-iron 
present in the eutectoid (pearlite) contains 0°06—0°07% C. at the 
temperature of formation, increasing to 0°14% with falling tempera- 
ture. C. H. D. 


The Influence of Manganese on the Corrosion of Steel. 
Cecit H. Descn and Samuet Wuyte (J. West Scotland Iron Steel Jnst., 
1914, 21, 176—191).—The corrosion of steels containing man- 
ganese in 5% sodium chloride solution has been examined by the 
method previously described (this vol., ii, 367). A distinct 
influence of manganese has not been observed. Manganese is 
preferentially dissolved, the ratio of manganese to iron in the solu- 
tion increasing to a maximum and then diminishing. The maxi- 
mum is also marked by a reversal in the etching, ferrite being 
at first attacked more than pearlite, whilst the etching is normal 
after the maximum is passed. C. H. D. 


Magnetic Study of Iron Sesquioxide. Rusy Watiacz (Compt. 
rend., 1914, 159, 49—51).—A study of the variation with tempera- 
ture of the magnetic susceptibility of the three forms of ferric 
oxide prepared (1) by precipitation in the cold with ammonia from 
a freshly prepared, dilute solution of ferric chloride; (2) by boil- 
ing the previous form with water; (3) by the action of water on 
sodium ferrite. For form (1) the magnetic susceptibility at first 
increases with the temperature, reaching a maximum at 200°, 
diminishes rapidly to 300°, and then slowly to a minimum at 
650°, above which temperature it slowly rises. The magnetic 
susceptibility of form (2) diminishes continually, there being a 
rapid fall at 200°, and at 350° its curve joins that of form (1). 
The curve for form (3) is analogous to that for form (1), its 
minimum being situated at 750°. To confirm the temperatures 
of final transformation, the author has made a thermal analysis 
of the oxides by means of the Le Chatelier-Saladin double galvano- 
meter. W. G. 


Bromination of Cobalt and Nickel in the Presence of Ethyl 
Ether. F. Duce.iiez and A. Raynaup (Compt. rend., 1914, 158, 
2002—2003).—On bromination of cobalt or nickel in dry ether, 
according to the conditions given for manganese (compare this 
vol., ii, 273, 470), the bromine readily combines with the metal, 
giving the respective bromides, containing 1 mol. of ether, namely, 
CoBr,,Et,O and NiBr,,Et,O. The cobalt compound is green, and 
less stable than the nickel compound, which is yellow. Each of 
them on heating yields the anhydrous bromide. W. G. 


Some Compounds of Univalent Nickel. L. Tscuveary and 
W. Caopin (Compt. rend., 1914 159, 62—64. Compare Bellucci 
and Corelli, A., 1913, ii, 604; i, 839; this vol., i, 260).—On mixing 
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concentrated solutions of sodium hyposulphite and nitrite in mole- 
cular proportions, the resulting mixture gives with nickel salts of 
the type NiX, a deep violet or blue coloration, according to the 
proportion of nickel used. The violet-coloured substance is more 
soluble than the blue. It has been isolated in a moderately pure 
state, and to it the authors assign the constitution 
SO,Ni-NH-SO,H,nH,O. 

With alkali hydroxides it gives a blue precipitate, quite different 
in character from nickelous hydroxide, and at the same time 
ammonia is liberated and sodium sulphate formed. Potassium 
cyanide changes its violet colour to red. Ammonia, pyridine, and 
ethylenediamine give a deep blue coloration quite different from 
that obtained under the same conditions with nickelous salts. 
Ammonium hydrogen sulphide gives an amorphous, black pre- 
cipitate soluble in potassium cyanide. The blue precipitate 
obtained with alkali hydroxides is shown to be the hydroxide 
NiOH, and with sodium sulphite it gives the subsulphide Ni,S. 
The red coloration obtained with potassium cyanide is due to the 
formation of the compléx cyanide obtained by Bellucci and Corelli 
(loc. cit.). W. G. 


Colloidal Nickelous Hydroxide. C. Paat and Gustav Bringes 
(Ber., 1914, 47, 2200—2202).—Colloidal solutions of nickelous 
hydroxide are readily obtained from solutions of nickel sulphate 
by the ordinary methods involving the use of either sodium 
protalbate or sodium lysalbate, followed by dialysis. The solu- 
tions are clear in transmitted light, but in reflected light they are 
opalescent, with a greenish-yellow colour. Concentration in a 
vacuum gives brownish-yellow, transparent, brittle lamelle, which 
dissolve again to the colloidal solution. 

Sodium protalbate or lysalbate has only a slight . protective 
action on colloidal solutions of nickelous hydroxide, so that solu- 
tions containing a high percentage of the colloid cannot be 
obtained. T. 8. P. 


Properties of Recoura’s Green Chromium Sulphate. ANDRE 
Kune, D. Frorentin, and P. Hucuet (Compt. rend., 1914, 159, 
60—62).—Working with an W/2-solution of the green chromium 
sulphate, obtained by Recoura by heating the crystallin, violet 
sulphate to 90° (compare A., 1896, ii, 27), the authors have deter- 
mined the variation with time of (a) the amount of sulphuric acid 
in the solution precipitable by benzidine hydrochloride; (6) the 
lowering of the freezing point of the solution; (c) the electrical 
conductivity of the solution. During the first twenty-four hours 
after the preparation of the solution no sulphate precipitate is 
obtainable, but after that time the amount increases at first 
rapidly, and then gradually with passage of time. The molecular 
lowering of the freezing point and the electrical conductivity at 
first increase rapidly, even before the presence of the SO,” ion 
can be detected, and then attain a value which remains almost 
constant during the rest of the experiment. The green solutions 
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of chromium sulphate tend towards a state of equilibrium, which 
is a function of the temperature and concentration, and is the 
state towards which the violet solutions of the same concentration 
gradually pass. W. G. 


Transformation Phenomena in Potassium Molybdates and 
Tungstates. II. M. Amapor (Atti R. Accad. Lincei, 1914, [v], 
23, i, 800—805. Compare this vol., ii, 568).—Potassium molybdate 
is trimorphous, and has a transformation point at about 460°. The 
second transformation point is observed at 322—326° during heat- 
ing; the thermal effects observed during cooling are of no value, 
because the substance shows a great tendency to remain in an 
unstable state in the form stable at higher temperatures, Potassium 
tungstate is also trimorphous with a transformation point at about 
600° and a second transformation point (observable only during 
heating) at 370—374°. To results obtained by cooling the same 
objections apply as in the case of potassium molybdate. R. V.S. 


Revision of the Atomic Weight of Uranium. O. Héniescumip 
(Compt. rend., 1914, 158, 2004—2005).—The author has determined 
the atomic weight of uranium from the ratio UBr, : AgBr, and 
finds the value 238175. The uranium bromide was prepared by 
heating a mixture of uranium oxide and carbon in bromine vapour, 
subliming the product, melting it, and transferring it to a silica 
weighing tube, the whole process being carried out in a silica 
apparatus in the absence of air. In one series of determinations 
the sublimation was performed in bromine vapour, and in the 
other in nitrogen. The oxide used was prepared from a pure 
specimen of uranyl nitrate, and carefully purified by repeating the 
process. W. G. 


Vanadium in Brass. R. J. Dunn and O, F. Hupson (J. Jnst. 
Metals, 1914, 11, 151—168).—The critical point at about 460° in 
alloys of copper and zinc containing the f-phase is only slightly 
affected by vanadium, 1% only raising it about 10°. Vanadium is 
practically without influence on: the resolution of the §-phase. 
Alloys containing more than 0°5% V contain hard, blue inclusions, 
possibly an oxide. C. H. D. 


Preparation of Solutions of Colloidal Vanadic Acid from 
Orthovanadic Esters. J. D. Rrepet, A.-G. (Chem. Zenir., 1914, 
i, 1738; from Riedel’s Bericht., 1914, 13—14. Compare Prandtl and 
Hess, A., 1913, i, 815).—¢soAmyl orthovanadate, (C;H,,),;VO,, 
b. p. 161°/19 mm., forms the most convenient starting point for 
the preparation of solutions of colloidal vanadic acid, which are 
free not only from foreign electrolytes, but also from any con- 
siderable quantity of alcohols or alcoholic derivatives. The ester 
(50 grams) is gradually added to boiling water (1 litre), and ebulli- 
tion is continued until a homogeneous dark red solution is ob- 
tained. After cooling, the amylene hydrate is extracted with ether, 
and the latter removed by passing a current of air through the 
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boiling solution. In the deep red solution about 7°99% of the 
vanadic acid is dissolved in the non-colloidal form, which, however, 
is only dissociated to a slight extent. H. W. 


Chemistry of Gold. II. Auto-reduction as a Factor in 
the Precipitation of Metallic Gold. Vicror Lenser (J. Amer. 
Chem. Soc., 1914, 36, 1423—1426. Compare A., 1913, ii, 514).— 
Reference is made to the precipitation of metallic gold from 
aqueous solution by the action of oxidising agents, the action being 
supposed to consist in auto-reduction. In particular attention is 
called to the activity of manganese compounds and the geological 
importance of auto-reduction as a factor in the secondary deposition 
of gold. H. M. D. 


The Reaction in the Preparation of Colloidal Gold Solu- 
tions by the Formaldehyde Method, and the Influence of 
Carbon Dioxide on the Formation of these Solutions. 
W. Naumov (Zeitsch. anorg. Chem., 1914, 88, 38—48),—The pro- 
duction of a red colloidal solution of gold by Zsigmondy’s method 
(A., 1898, ii, 522) is prevented by the presence of carbonic acid. 
The colloidal solution may also be prepared by Menz’s method if 
carbon dioxide is removed by boiling (A., 1909, i, 133), A red 
colloidal solution once prepared, however, is not altered by passing 
a stream of carbon dioxide through it. 

The potassium carbonate in the preparation may be replaced 
by potassium hydroxide. The first reaction is the formation of 
gold hydroxide, which is then converted into an aurate. The equa- 
tions HAuCl, + 2K,CO, + H,O =Au(OH), + 2CO,+4KCl and 
are confirmed by determinations of the quantity of carbon dioxide 
evolved. 

Stable, red solutions may also be prepared by reducing potassium 
aurate with formaldehyde. C. H. D. 


Platinum. A. GurTsigr, F. Krauss, and L. von MULLER 
(Chem. Zentr., 1914, i, 1162; from Sitzwngsber. physikal.-med. Sozt. 
Erlangen, 45, 25—30).—In continuation of the previous work on 
substituted ammonium platinibromides (A., 1911, i, 32), the 
authors have investigated the corresponding alkali salts. Prepara- 
tion is effected by addition of a solution of the pure alkali bromide 
to an aqueous solution of hydrogen platinibromide and crystallisa- 
tion of the precipitates from dilute hydrobromic acid. The salts 
are thus readily purified, and crystallise in regular octahedra. The 
solubility in water and dilute hydrobromic acid decreases with 
increasing molecular weight. The solutions are red, and become 
pure yellow on dilution with water. They are readily decomposed 
by hydrazine hydrate with precipitation of platinum and evolution 
of nitrogen. 

A deep carmine-red solution of pure hydrogen platinibromide is 
prepared by converting chemically pure platinum into the chloride, 
repeatedly evaporating this on the water-bath with highly concen- 
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trated hydrobromic acid, and then treating it similarly three or 
four times with hydrobromic acid containing bromine. The residue 
is dissolved in moderately dilute hydrobromic acid and filtered. 
Ammonium platinbromide, (NH,),.PtBrg, is dark brown. The 
corresponding potassium and rubidium salts are dark brown and 
reddish-yellow respectively, and obstinately retain traces of water. 
The caesium salt is reddish-yellow. H. W. 


Mineralogical Chemistry. 


Sulphur-containing Oil extracted from the Schists of 
Saint Champ. Demessz and Rftavpoure (Bull. Soc. chim., 1914, [iv], 
15, 625—627).—Analysis of this oil gave the following results: 
C=77'3, H=9°2, O(by difference)=1:14, N=0°37, S=11°99%. 
Sulphonation and neutralisation with ammonia convert it into a 
mixture of sulpho-derivatives similar to those employed therapeuti- 
cally under various trade names. A. J. W 


Minerals from the Island of Nisiro (Aigean Sea). EMANUELE 
Gritt (Mem. R. Accad. Lincei, 1914, [v], 10, 14—23).—The specimens 
of sulphur, hematite, quartz, garnet, pyroxene (diopside), spinel, 
and calcite here described are, like the Island of Nisiro, of volcanic 
origin. Octahedral hematite was found in homogeneous crystals, 
which are of uniform specific gravity and consist wholly of ferric 
oxide; these crystals cannot, therefore, be pseudomorphs, as is 
probably the case with the martite from Brazil. T. H. P. 


Minerals from the Pegmatites of Ambatofotsikely, Mada- 
gascar. L. Duparc, R. Sasot, and M. Wunper (Bull. Soc. frang. 
Min., 1914, 3'7, 19—30).—Spessartite (analysis I) is formed as small, 
brownish-yellow, transparent fragments, and as inclusions in hema- 
tite. Gahnite (II) as greenish-black fragments with vitreous lustre 
and hardness 8; regarding some of the iron as ferrous, the formula 
is calculated as 90°6(A1,0,,Zn0),8°5(Al,0;,FeO),0°9(Fe,0,,MnO). 
Ilmenite (ITI) as fragments with brownish-black colour and bluish- 
black streak; it is feebly radioactive. Red-ochre (IV), friable and 
compact; completely soluble in hydrochloric acid except a small, 
black residue. Zircon (V), a large, dark brown crystal (8 x 4 cm.). 
Hematite (VI) occurs as large plates in schists at Betaimby, prov. 
Mevatanana, and is remarkable in being strongly magnetic. The 
laterites derived from these schists are washed for gold and 
platinum metals, and hematite, together with magnetite, forms the 
bulk of the black residual sands. The hematite and magnetite 
were examined for gold and platinum, but with negative results: 
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TiO,. Al,O,. Fe,0,. FeO. MnO. CaO. MgO. Total. Sp. gr. 

— 20°39 1°26 15°02 25°24 0°83 O15 99°20 4°1577 

— 54°92 4°80 -—- 0°33 —- os 99°91 4°6024 

61°32 — 2°10 42°38 3°37 —_— — 100°53 4°7106 

0°14 2°66 86°50 1°41 — — — 100°46 4°1698 

—_ — 0°05 -— 0°18 -- 100°48 4°5884 

R 0-383 — 99°63 0°63 trace — ones 101°34 5°1726 
* Also ZnO, 39°86. t+ Also U,Oz, 0°20. § Also lost on ignition, 7°80. 

t Also ZrO,, 71°80. 
L. J. 8. 


Lublinite, the Monoclinic Modification of Calcium Carbon- 
ate. Ricnarp Lane (Jahrb. Min. Beil. Bd., 1914, 38, 121—184).— 
“ Rock-milk ” of a milk-white colour and with a texture resembling 
that of mould or cotton-wool occurs as a coating in crevices in the 
calcareous tufa of the Diessen valley, near Horb, in Wiirtemberg. 
Under the microscope it is seen to consist of a mass of minute, 
capillary crystals, which are determined as monoclinic with refrac. 
tive indices, a= 1°48, B=1°54, and y=1°66 approximately. It has 
D 2°65, and the material acquires a lilac colour after treatment 
for about twenty minutes with cobalt nitrate solution. The follow- 
ing analysis shows the material to be anhydrous calcium carbonate: 


Fe,O, and Loss at Loss on 
CaO. Si0,. Al,O,. MgO. 100°. ignition. Total. 
55°60 0°19 0°15 0°10 0°04 44°02 100°14 


A detailed review is given of the literature relating to the differ- 
ent forms of calcium carbonate (compare A., 1909, 11, 492; 1911, 
ii, 121), and of their different behaviour with colouring reagents. 
The modifications recognised are: biitschliite (amorphous), calcite 
(rhombohedral), aragonite (orthorhombic), vaterite (feebly bire- 
fringent), and lublinite (monoclinic). L. J. 8. 


Barthite, a Zinc Copper Arsenate from German South-West 
Africa. M. Henerzein and W. Meicen (Centr. Min., 1914, 
353—355).—This new mineral occurs as grass-green, crystalline 
crusts or quartz crystals in cavities in red dolomite from Guchab, in 
the Otavi valley. The crystals are optically biaxial, and probably 
monoclinic. D1! 4°19; hardness 3. The following analysis gives the 
formula: 3Zn0,Cu0,3As,0,,2H,0, or, written as a meta-arsenate, 
3Zn(AsO,),,Cu(OH),,H,O, showing the mineral to be distinct from 
veszelyite : 

CuO. Za0. As.O,. P,O,. H,0. Insol. Total. 
8°5 23°3 64°0 1°0 3°2 i 101°1 
L. J. 8. 


Augite from Bail Hill, Dumfriesshire. ALExanpER Scort 
(Min. Mag., 1914, 17, 100—110).—Sharply developed crystals of 
black augite are found loosely embedded in andesitic tuffs at this 
locality. The crystals are simple or twinned, and show a peculiar 
curvature of the faces, and also “ hour-glass” and zonal structures. 
The different sectors of the crystals show differences in optical 
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characters (refractive indices are given), and no doubt they differ 
in chemical composition, probably in the relative amounts of 
titanium dioxide present, since this “hour-glass” structure is 
typical of titanaugites. It was, however, found impracticable to 
separate the sectors for analysis; a bulk analysis of the crystals 
gave: 


SiO, TiO, Al,0, FeO, FeO. MnO. MgO. a0. 
45°66 2°16 3°53 8°78 4°16 0°19 9°34 22°17 
Na,0. K,0. H,O > 110°. H,O <1 10°. P,O;. Total . Sp. gr. 
1°50 0°26 1°37 0°61 trace 99°73 3°291 


L. J. 8. 


Prehnite from Baffin Land, Arctic Canada. Rosr. A. A. 
JounsTon (Victoria Memorial Museum, Geol. Survey, Canada, Bull. 
No. 1, 1913, 95—-98).—Pale green, translucent prehnite intimately 
intermixed with calcite and quartz forms small veins in shale near 
igneous intrusives at Adams Sound on Admiralty Inlet. Analysis 
of material separated as far as possible from quartz gave: 


Si0,. AJ,0,. Fe,O3. CaO. H,0. Total. Sp. gr. 
44°35 19°44 6°58 25°50 4°00 99°87 2°924 


The excess of about 438% silica probably represents admixed 
quartz. On account of the high content of iron, this variety of the 
mineral is called ferroprehnite. L. J. S. 


A New Alteration Product of Serpentine. Laura Hezner 
(Centr. Min., 1914, 386—388).—The material is an alteration product 
of a serpentine rich in chromite, and comes from Macedonia. In 
its lilac colour it resembles the Tasmanian mineral stichtite (of 
W. F. Petterd, 1910; compare A., 1912, ii, 1061), but it differs 
from this in being compact; under the microscope it is, however, 
seen to be scaly in texture. Analysis gave: 


H,0 H,0 
Si0,. Al,0,. Cr,0, FeO. CaO. MgO. <110°. >110°. CO, Total. 
31°32 3°87 11°53 163 115 3664 0-23 11°09 308 10054 


Deducting admixed carbonates and chromite, the formula sug- 
gested is: 


29H, Mg,Si,0s,9Mg(OH).,21(Cr,Al)(OH)>. 


L. J. S. 


Occurrence of Tourmaline in the Serpentine of the Urals. 
L. Duparc and H. Siae (Bull. Soc. frang. Min., 1914, 3'7, 14—19).— 
Radial aggregates of black needles and prisms of tourmaline occur 
embedded in serpentine near a limestone contact at Sewersky, in 
the Syssert mining district, southern Urals. The antigorite, of 
which this serpentine is normally composed, is here replaced by 
chlorite with biotite and in places large plates of muscovite, the 
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rock being, in fact, altered by the same pneumatolytic agents which 
gave rise to the tourmaline. Analysis of the tourmaline gave: 


SiO, TiO,  Al,Os  FesOs FeO. MnO. Cad. MgO. 
33°72 252 2919 499 514 040 170 7°97 


Li,0. K,0. Na,O, B,O3. F. H,0. Total. 
traces 0°22 1°04 8°73* 0°50 2°40 98°52 
* Probably somewhat low. 
L. J. 8. 


The Mineralogical Constitution of the Shetlands of the 
South. E. Gourpon (Compt. rend., 1914, 158, 1905—1907. Com- 
pare ibid., 1914, 158, 583).—The author has made a mineralogical 
study of Bridgman Island, Deception Island, and Admiralty Bay 
in the South poses Antarctic. Analyses of the following rocks 
have been made, and the results are quoted: (a) trachy-andesite 
from Deception Island ; (b) the same; (c) andesite with hypersthene 
from Admiralty Bay; (d) andesite from Deception Island; 
(e) labradorite from Deception Island; (f) doleritic basalt from 
Deception Island; (g) labradorite with olivine from Bridgman 


b. C a " Sf. g- 

67°71 57°30 : ' 49°8 54°24 

14°65 17°97 ‘ . 19°37 17°20 
1°59 , . . 3°42 2°81 
3°29 4 f, . 3°69 4°98 
0°85 , ° ‘ 4°71 5°84 
2°34 i : : 12°35 10°19 
6°09 ; : 2°50 2°91 
1°99 . ‘ 0°87 0°92 
1°00 . . 1°32 0°91 
0°16 : . ‘ 0'11 0°09 
0°16 "2 ‘ . 1°79 0°09 


99°83 q 99°97 100718 
W. G. 


Optically Uniaxial Augite from Mull. A. F. Hatimonp 
with an analysis by E. G. Rapigy (Min. Mag, 1914, 17, 97—99).— 
The mineral occurs as minute phenocrysts in a dark, glassy, magne- 
tite-bearing rock near Pennygael. It is remarkable in being practi- 
cally optically uniaxial, o=1:714, e=1°744 (Na); extinction-angle 
on the prism cleavages, 30}°. D! 3°44. Analysis gave: 

Si0,. TiO, Al,O;.  Fe,0,. FeO. MnO. _— Ca. 
49°72 0°85 0°90 1°72 27°77 0°98 3°80 
H,O H,O 
MgO. K,0. Na,0. Li,0. at 105°. >105°. Total. 
12°69 0°12 0°23 trace 0°08 1°27 100°13 
L. J. 8. 


Aigirite and Babingtonite. Simvia Hiiiesranp (Tsch. Min. 
Mitt., 1913, 32, 247—264).—Analysis of a pure crystal of exgirite 
(containing not more than about 0°01% impurities) from Brevig, 
Norway, gave I, corresponding with a mixture of the molecules 
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NaFe/Si,0, (840%), CaFe’Si,O, (7°3%), CaMnSi,O, (4:0%), 
NaAlSi,O, (3°5%), and NaFe!//Ti,O, (1°2%) : 

SiO, TiO, Al,0s. Fe,0,. FeO. MnO. CaO. MgO. Na,O. H,O. Total. Sp. gr 
I. 51°08 0°66 0°80 29°30 2°29 1°11 2°54 trace 11°50 1°04 100°32 3°558 
IL.* 5257 — — 15°03 6°€1 6°62 19°85 trace trace — 100°68 3°351 


* Also traces of K,0,Li,O. 


Pure crystals of babingtonite from Arendal, Norway, gave II, 
corresponding with a mixture of the molecules Ca,Si,O, (52°50%), 
Mn,Si,0, (15%), and Fe”Fe,’’Si,O, (32%). The presence of the 
last of these molecules (analogous to anorthite, CaA1,Si,O,) recalls 
the comparison made by Dauber in 1855 between the crystallo- 
graphic constants of babingtonite and anorthite. 

Both egirite and babingtonite are only incompletely decomposed 
by hydrochloric acid acting during three months at 60°; deter- 
minations of the composition of the silicic acid so isolated gave no 
very definite results. L. J. 8. 


Analytical Chemistry. 


Gas Analysis Apparatus. G. Wempr (Chem. Zeit., 1914, 38, 
794).—The measuring burette is connected at its upper end through 
a six-way tap with a series of absorption vessels; rubber connexions 
are not employed, all the joints being fused. The burette and 
absorption vessels are provided with jackets and the six-way tap 
with a mercury-seal ; a device is fitted at the top of the gas reservoir 
for preventing mercury passing into the burette. W. P. 8. 


Manostat for Use in Gas Analysis. Harvey N. GricBerr 
(J. Ind. Eng. Chem., 1914, 6, 585—586).—In the combustion of gases 
confined over mercury in a pipette, the level of the mercury may 
be kept constant by fixing the mercury reservoir on a support 
carried on two pivoted parallel arms fixed to a vertical rod; a 
coiled spring, suspended from the upper part of the rod, is attached 
to an adjustable point on the lower arm, so that the vertical 
distance through which the support and reservoir move can be 
regulated to balance the height of the column of mercury which 
has left the pipette. W. P. 8. 


The Preparation and Properties of ‘“Lacmosol,” the 
Sensitive Constituent of the Indicator, Lacmoid. R. Hor- 
TINGER (Biochem. Zeitsch., 1914, 65, 177—188).—The ordinary com- 
mercial preparations of lacmoid contain only about 20% of 
“lacmosol,” which is the constituent to which the indicator owes 
its distinctive properties. This constituent can be prepared in the 
following way. Ten grams of resorcinol are heated with 2 c.c. of 
concentrated sodium nitrite solution for forty minutes at about 
105° (but not above 110°). The product is then thrown into at 
least one litre of concentrated sodium chloride solution acidified 
with hydrochloric acid. The precipitate, after washing with concen- 
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trated salt solution, is purified by dissolving in ammonia and 
reprecipitating with acid (in concentrated salt solution). This 
precipitate is then dissolved in a small quantity of acetone or 
alcohol, and the solution thus produced is thrown into about thirty 
times the volume of ether. The “ lacmosol” remains in solution, 
whereas the non-essential substances are precipitated. It is soluble 
in ether, and can be finally purified by extraction with this solvent 
in a Soxhlet apparatus. The turning point of the pure indicator is 
far sharper than that of the ordinary preparation. It possesses 
a violet colour at the [H*] concentration 1 x 10-5. 8. B. 8. 


Picric Acid for Standardisation Purposes. Orro PFrrirrer 
(Zeitsch. angew. Chem., 1914, 2'7, 383).—The use of pure picric acid 
for the standardisation of iodine and acid and alkali solutions 
involves in the latter case, according to Sander’s method (A., 1914, 
ii, 482), the comparison of the picric acid solution with the mineral 
acid by means of a mixture of iodide and iodate, and a thiosulphate 
solution. Preferable to this indirect method is the standardisation 
of an alkali solution by direct titration with the picric acid, using 
dimethylaminoazobenzene as indicator. The alkali must be run 
into the picric acid solution, and an extremely delicate end-point is 
obtained by observing, not the colour of the whole solution, but 
the local brightening in colour which is produced by each drop of 
alkali solution as it falls, so long as the slightest trace of picric 
acid remains unneutralised. G. F. M. 


Detection of Halogens in Benzoic Acid. E. WeEnpE (Chem. 
Zentr., 1914, i, 1302; from Apoth. Zeit., 1914, 29, 157).—A quantity 
of about 0°1 gram of the benzoic acid is heated with 0°5 gram of 
yellow mercury oxide; the mixture is then boiled with 10 c.c. of 
dilute nitric acid, filtered, and the filtrate is tested with silver 
nitrate solution. W. P. S. 


Effect of Ferric Salts and Nitrites on the o-Tolidine and 
Starch-Iodide Tests for Free Chlorine. J. W. Extms and 8. J. 
Hauser (J. Ind. Eng. Chem., 1914, 6, 553—554. Compare this vol., 
ii, 66)—The presence of ferric salts, nitrites, or any oxidising 
substance, interferes with these tests for free chlorine, the starch— 
iodide test being affected to the greater extent. In using the test 
care should be taken to ascertain that the coloration produced is due 
to chlorine, and not to other substances. W. P. S. 


Methods of Estimating Chlorine in Urine. H. Rocir (Chem. 
Zenir., 1914, i, 1221; from Apoth. Zeit., 1914. 29, 150—151).—Of 
various methods examined, those described by Volhard and by Bang 
(estimation of the chlorine by Mohr’s method after the removal 
of purine bases by blood charcoal) were found to be trustworthy. 
Mohr’s method, however, yielded correct results only in the case 
of neutral albumin-free urines. Weisz’s method, in which an 
apparatus called a chlorometer is used, gave low results. 


W. P.S, 
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Detection of Iodine in Urine. Erpmann (Chem. Zentr., 1914, 
i, 1221; from Schweiz. Apoth. Zeit., 1914, 52, 93—94).—A method 
proposed by Losser, depending on the formation of yellow mercurous 
chloride when a urine containing iodine is treated with mercurous 
chloride, was found to be capable of detecting the presence of 
0°01% of iodine in urine, but not 0°005%; the latter quantity, 
however, showed a distinct reaction when the urine was treated 
with chlorine water and chloroform. Barth’s test for nitrates 
in milk (A., 1913, ii, 1069) fails in the case of milks which have 
been heated for a long time at 60° or higher. W. P. S. 


Physiology of the Thyroid. III. Additions to the Method 
of Iodine Estimation. F. Bium and R. Grirzner (Zeitsch. physiol. 
Chem., 1914, 91, 392—399. Compare A., 1913, ii, 722).—Experience 
in the use of the method of estimating iodine in products of animal 
origin (loc. cit.) leads the authors to recommend certain procedure 
here described, especially in regard to the incineration of the 
material. R. V. 8. 


Blacher’s Method of Estimating the Hardness of Water. 
Jutius Zink and Frieprica Howtianpr (Zeitech. angew. Chem., 1914, 
27, 437—440. Compare A., 1908, ii, 897; 1913, ii, 982).—This 
method was found to be trustworthy for the estimation of hard- 
ness, and also of sulphates, in water. W. P. G. 


Disturbing Effect of Colloids in the Determination of 
Hardness by Clark’s Method. J. D. Ruys (Chem. Weekblad, 
1914, 11, 599—602).—Determinations of the hardness of water 
containing gelatin have proved that 5—10 milligrams of this 
substance per litre lower the apparent hardness by about 2°5°, and 
10—25 milligrams by about 7°5°. The author considers that the 
presence of colloids renders Clark’s method wholly untrustworthy. 

J. W. 


Improvement of the Barium Sulphate Estimation of Sulphur 
in Soluble Sulphates when Sodium Salts are Present. W. A. 
Turner (Amer. J. Sci., 1914, [iv], 38, 41—44).—The effect of sodium 
salts on the precipitation of barium sulphate may be eliminated 
by carrying out the estimation as follows: The substance, equiva- 
lent to about 1 gram of barium sulphate, is dissolved (after fusion, 
if necessary, with sodium carbonate and sodium peroxide) in a 
small quantity of water, and the solution is treated with five times 
its volume of concentrated hydrochloric acid. The precipitated 
sodium chloride is collected on an asbestos filter, washed with 
hydrochloric acid, and the filtrate evaporated to dryness after the 
addition of water. The residue is dissolved in water, 1 c.c. of 4% 
hydrochloric acid is added, the solution filtered, diluted to 350 c.c., 
heated to boiling, and a slight excess of barium chloride is added. 
The mixture is placed on a water-bath for some hours, and the 
barium sulphate is then collected and ignited at a low red “<< 

W. P. S. 
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A Volumetric Method for the Estimation of Total Sulphur 
in Urine. G. W. Rarziss and H. Dustwn (J. Biol. Chem., 1914, 18, 
297—-303).—The method proposed by the authors is a modification 
of one put forward by Benedict (A., 1909, ii, 827; compare also 
Rosenheim and Drummond, this vol., ii, 485). After oxidation, the 
sulphur is precipitated as benzidine sulphate, and the benzidine in 
this is estimated by titration with potassium permanganate in warm 
acid solution. The time required for the carrying out of the new 
method is very much less than what is required by the original 
Benedict process, and it has the further advantage that much 
smaller amounts of sulphur may be accurately estimated. 

H. W. B. 


Volumetric Estimation of Sulphates. Horace Norra (Amer. 
J. Pharm., 1914, 86, 249—256).—A modification of Hinman’s barium 
chromate method, which enables the process to be used in the 
presence of the ions Li, Na, K, NH,, Cu, Mg, Ca, Sr, Zn, Cd, 
Hg, Al, Ni, Co, Cl, PO, (little), B,O,;. Iron and chromium should 
be absent. The solution (about 0°16 gram of SO,) is placed in a 
100 c.c. flask, diluted to 30 c.c., and sufficient hydrochloric acid 
(D 1°12) is added to have 4 c.c. of free acid present. The liquid is 
heated to boiling, and 20 c.c. of V/3-barium chloride are added; 
then, after again heating to boiling, 10 c.c. of W-potassium dichro- 
mate. After rinsing the neck with 10 cc. of water a mixture 
of 15 c.c. ammonia (D 0°98) and 2 c.c. of 36% acetic acid is added 
drop by drop with constant shaking. After cooling, the whole is 
made up to the mark, and, after filtering through asbestos, 40 c.c. 
are titrated iodometrically for chromic acid with W/10-thiosul- 
phate as usual. The difference in chromic acid found between this 
result and that of an experiment without addition of sulphate 
represents the sulphuric acid. ' L. vE K. 


New Method of Estimating Thiosulphate and Sulphite in 
Presence of One Another and also Aluminium and Glucinum. 
V. N. Ivanov (J. Russ. Phys. Chem. Soc., 1914, 46, 419—427).—The 
method recommended by Bodnar (this vol., ii, 67) for estimating 
thiosulphate and sulphite, when present together, gives good results 
only with very small proportions of thiosulphate. The method now 
proposed by the author is based on the varying oxidisability of the 
two kinds of salts, and exhibits an accuracy of 0°25—1%. 

No oxidation of sodium thiosulphate occurs when its solutions 
are boiled for five minutes, and a current of air passed through 
for fifteen minutes, whereas sodium sulphite is practically com- 
pletely oxidised (99%) under these conditions. In the presence of 
even small proportions of thiosulphate, however, the oxidation of 
sulphite is very considerably retarded. The author therefore uses 
potassium iodate as oxidising agent, the procedure being as follows. 

An exact weight of 5—10 grams of the mixture is dissolved in 
water, and the solution carefully neutralised with 1% sodium 
carbonate solution and made up to 500 c.c. Of this liquid 20 c.c. 
are measured into each of two Erlenmeyer flasks of 250—300 c.c. 
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capacity, one portion being mixed with 100 c.c. of water and 
titrated directly with NV /10-iodine solution in presence of starch. 
The second portion is mixed with 100 c.c. of water, 10 c.c. of 3% 
potassium iodate solution, and 10 c.c. of 1% potassium iodide 
solution, the flask being then covered with a watch-glass and left 
overnight (seventeen hours), and the liquid titrated with N/i0- 
iodine solution. The volume of iodine solution employed in the 
second case corresponds with the amount of thiosulphate present, 
whilst the difference between the volumes required in the two cases 
gives the amount of sulphite. 

When the proportion of thiosulphate present is small, this method 
gives accurate results for the sulphite, but low results for the thio- 
sulphate. It is therefore advisable to heat 20 c.c. of the liquid, 
diluted as described above, on the water-bath for half an hour, and 
to titrate the cooled liquid with W/10-iodine solution. If the 
amount of the latter required does not exceed 0°5 c.c., the author’s 
method for estimating the thiosulphate should be replaced by that 
of Bodnar (Joc. cit.). 

Experiment shows that the hydrolysis of aluminium and glucinum 
salts proceeds in presence of thiosulphate, and a method for esti- 
mating these salts has been devised in accordance with the reactions 
expressed by the equations : 

Al,(SO,), + KIO, + 5KI + 3H,O + 6Na,S,0,= 

Al,(OH), + 3K,SO, + 3Na,8,0, + 6NalI 
and 3GISO, + KIO, + 5KI + 3H,O + 6Na,8,0, = 
3G1(OH), + 3K,SO, + 3Na,8,0, + 6Nal. 
A weight of the substance containing not more than 1°5 grams of 
Al,O, is dissolved in water to 500 c.c. To 10 c.c. of this solution, 
placed in a 250—300 c.c. Erlenmeyer flask, are added 100 c.c. of 
water, a mixture of 10 c.c. 3% potassium iodate solution, and 10 c.c. 
1% potassium iodide solution, and, from a burette, 40 c.c. of 
N /10-sodium thiosulphate solution. The flask is covered with a 
watch-glass, and the liquid boiled for not more than five minutes ; 
the excess of thiosulphate in the cooled liquid is then estimated by 
titration with V /10-iodine solution ; 1 c.c. of the latter corresponds 
with 0°001704 gram Al,O, or 0°001255 gram GIO. Tests made with 
alum and with glucinum sulphate show that the method gives satis- 
factory results. When this method is applied to the analysis of 
clay containing free acid and admixtures, such as compounds of 
zine and iron, these should be estimated and the proportion of 
alumina found suitably corrected: 1 c.c. of W/10-iodine solution 
corresponds with 0°002661 gram Fe,O0;, 0°003592 gram FeO, 
0°005086 gram ZnO, 0°001703 gram NHs, or 0°004905 gram H,SO,. 
z. E. PB. 


Detection of Very Small Quantities of Selenious Acid in 
Sulphuric Acid. Ernst Scamumrtr (Arch. Pharm., 1914, 252, 
161—165).—Concentrated sulphuric acid containing about 0°25% 
of selenious acid has long been recommended as an alkaloidal 
reagent, particularly for morphine and codeine, with each of which 
it yields a blue and finally an olive-green coloration. Meyer and 
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Jannek (A., 1913, ii, 788) and Meyer and von Garn (this vol., ii, 
67) describe methods whereby the presence of 0°002% of selenium 
dioxide can be detected, but the following process will detect 
0°0005% of selenious acid. One c.c. of 0°1% aqueous selenious acid is 
mixed with 200 c.c. of pure sulphuric acid; 10 c.c. of the mixture 
and 0°01 gram of codeine phosphate produce a distinct green colora- 
tion after one minute, and a bluish-green coloration after fifteen 
minutes. Even | c.c. of the mixture produces the same colour 
phenomena. When the dilution of the selenious acid is diminished 
to 0°0001% the colour reactions can be observed with sufficient 
sharpness against a white surface, and in comparison with a solution 
of about 0°01 gram of codeine phosphate in 10 c.c. of pure sulphuric 
acid. The preceding process is not applicable when the sulphuric 
acid contains iron (for example, 1 drop of ferric chloride in 10 c.c. 
of sulphuric acid), but is not influenced by sulphurous acid, and is 
only retarded, not vitiated, by the presence of tellurous = 
. 8. 


Estimation of Nitrogen in Guncotton by means of the 
Nitrometer. E. G. Brcxetrr (J. Soc. Chem. Ind., 1914, 33, 
628—631).—The ordinary nitrometer method of estimating nitrogen 
in guncotton (shaking with sulphuric acid and mercury) yields 
trustworthy results. The 111—115 c.c. of gas evolved from 0°51 
gram of guncotton contain about 0°4 c.c. of carbon dioxide plus 
sulphur dioxide, 0°3 c.c. of carbon monoxide, and 0°6 c.c. of nitro- 
gen; the residual sulphuric acid contains nitrogen equivalent to 
0°75 c.c. of nitric oxide. The 15 c.c. of 96°5% sulphuric acid 
employed were found to contain about 0°4 c.c. of nitrogen gas, of 
which 0°35 c.c. was evolved during the estimation. The errors 
introduced by these impurities thus balance one another. A modi- 
fied method sometimes employed, in which 1 c.c. of water is added 
to the 15 c.c. of sulphuric acid, gives slightly higher results than 
the above method, the increase in the volume of gas evolved being 
caused by the presence of a larger quantity of carbon dioxide plus 
carbon monoxide plus sulphur dioxide in the nitric oxide, and is 
due to the heat produced by the addition of the water to the 
sulphuric acid, and not to the use of more dilute acid. W. P. 8. 


Estimation of Nitrogen in Norwegian Saltpetre. N. Busvo_p 
(Chem. Zeit., 1914, 38, 799—800).—The method recommended consists 
in reducing the nitrate with Devarda’s alloy in alkaline solution, 
and estimating the resulting ammonia by distillation. A current of 
air is drawn through the apparatus (distillation flask, condenser, 
and receiver) during the distillation, and towards the end of the 
operation the flame is removed, the apparatus is closed, and allowed 
to cool. A low pressure is thus produced, and air is then again 
admitted and the distillation continued for a short time. Owing to 
the hygroscopic properties of calcium nitrate, a large quantity of the 
sample should be weighed out, dissolved in a definite volume of 
water, and portions of this solution used for the a i 
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The Evolution of Nitrogen in the Action of Sodium Hypo- 
bromite on Carbamide in a Vacuum. O. ALBerto Garcia (Bull. 
Soc. chim., 1914, [iv], 15, 574—575).—Working with solutions of 
carbamide of varying concentrations the author has obtained, in 
all cases, almost the theoretical quantity of nitrogen evolved by the 
action of sodium hypobromite, provided that the reaction took place 
in a vacuum. He explains the low results usually obtained by this 
method as due to solution of a portion of the nitrogen in the water 
used as solvent. W. G. 


Hstimation of Amino-Acid- and Polypeptide-Nitrogen in 
Barley, Malt, and Beer. Lupwie Apier [with RucKkpEscHEL] 
(Chem. Zentr., 1914, i, 1529; from Zeitsch. ges. Brauwesen, 1914, 3'7, 
105—108, 117—121, 129—133).—-Sérensen’s formaldehyde method 
(A., 1908, 7, 115) was found to be trustworthy for the estimation 
of amino-acids and polypeptides in materials used in brewing; it 
affords a means of ascertaining the protein decomposition reactions 
taking place during germination and mashing of the malt. The 
amount of pre-formed amino-substances in malt is about 38°5% of 
the quantity of total soluble nitrogen; this amount increases when 
the malt is steeped in water. W. P. S. 


Estimation of Protein-ammonia in Water. L. W. WINKLER 
(Zettach. angew. Chem., 1914, 2'7, 440). —One hundred c.c. of the water 
are acidified with 1 drop of concentrated sulphuric acid, about 
0°06 gram of potassium persulphate is added, the solution is heated 
on a water-bath for fifteen minutes, cooled, and treated with 5 c.c. 
of a mixture consisting of equal volumes of Nessler’s reagent and 
sodium potassium tartrate solution. The coloration obtained is 
compared with that produced by adding a definite quantity of 
ammonium chloride to 100 c.c. of the water previously treated with 
1 drop of sulphuric acid, 0°05 gram of potassium persulphate, and 
5 c.c. of the mixed reagent. W. P. S&S. 


Availability of Nitrogen in Kelp. Jonn A. Outuen (J. Ind. 
Eng. Chem., 1914, 6, 581—582).—In the estimation of available 
nitrogen in kelp trustworthy results are obtained by the alkaline 
permanganate method only when a quantity of the latter is 
employed sufficient to enidies the whole of the organic matter 
present. W. P. 8. 


Reactions of Nitrates with Formic Acid and the Analysis 
of Nitrates. Uco Moutnari (Chem. Zentr., 1914, i, 1221—1222; 
from Staz. sperim. agrar. ital., 1913, 47, 24—32).—The method 
proposed by Quartaroli (A., 1911, ii, 1085) yields the best results 
when 95% formic acid is used for the decomposition of nitrates 
and when the reaction takes place in a Schiff’s nitrometer, but 
in no case are the results trustworthy; the results obtained with 
potassium nitrate are from 91°33 to 94°55% of the quantity present, 
and with barium nitrate from 89°97 to 92°72%. The reaction does 
not proceed strictly according to the equation given by Quartaroli 
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(loc. cit.); a quantity of nitric oxide is always formed, and the 
yield of this gas, and of the nitrous oxide and carbon dioxide, varies 
with the conditions of the experiment. W. P. S. 


The Factor for Calculation of the Phosphorus Content 
when Estimated by Neumann’s Method. Wotreane Hevsyer 
(Biochem. Zeitsch., 1914, 64, 393—400).—In calculating the phos- 
phorus content in analyses carried out by Neumann’s method (A., 
1903, ii, 243,; 1905, ii, 68) it was found that the better results were 
obtained when 1 c.c. of V/2-sodium hydroxide was regarded as the 
equivalent of 0°565 mg. of phosphorus instead of the theoretically 
calculated quantity 0°553. 8. B. S. 


Estimation of Phosphorus in Biological Material. A. E. 
TayLor and C, W. Miniter (J. Biol. Chem., 1914, 18, 215—224).— 
For the estimation of comparatively large quantities of phosphorus, 
such as occur in urine, a modification of Neumann’s method is 
described, in which the ammonium phosphomolybdate precipitate is 
washed with alcchol by centrifugalisation before being dissolved in 
N /2-alkali. 

Minute amounts of phosphorus of the order of 0°0002 to 0°0010 
gram are best estimated by a new colorimetric method depending 
on the colour produced on reducing the phosphomolybdate first 
formed with phenylhydrazine. For details, the original paper 
must be consulted. With this method the authors have found that 
blood serum contains from 0°004 to 0°006 gram of phosphorus in 
lipoidal combination per 100 c.c. of serum. H. W. B. 


Detection of Phosphorus in Bones. K. Worner (Chem. 
Zentr., 1914, i, 1605; from Zettsch. physikal. chem. Unterr., 1914, 27, 
106).—The powdered bone is heated in a porcelain crucible with 
one-third of its weight of magnesium powder, and the resulting 
phosphide is detected by the liberation of phosphine when the 
mixture is treated with water. W. P. &. 


Estimation of Inorganic Phosphoric Acid in the Presence 
of the Esters of Phosphoric Acid. Worreana Hevusyer (Bio- 
chem. Zeitsch., 1914, 64, 401—408).—Inorganic phosphoric acid can 
be precipitated as ammonium phosphomolybdate of normal com- 
position in the presence of 4% by volume of sulphuric acid and 
15% ammonium nitrate within six hours at 37°. Small concentra- 
tions of phytin do not interfere with the precipitation, whereas 
large quantities do. Up to a six-fold excess of phytin phosphorus 
and a concentration of this of about 0°05%, it is possible to obtain 
not less than three-quarters of the total inorganic phosphorus by 
Neumann’s method after a single precipitation. Glycerophosphoric 
acid influences the precipitation to a smaller degree than does 
phytin. Ss. B. 8. 


Preparation of Neutral Ammonium Citrate. Ermon D. 
Eastman and Jozez H. Hizpesranp (J. Ind. Eng. Chem., 1914, 6, 
577—580).—With the aid of the hydrogen electrode, the authors 
have developed an indicator method for the preparation of tri- 
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ammonium citrate solution. The hydrion-concentration given by 
solutions of this salt, D 1°09, is shown to be 10-7°4. Rosolic acid 
is used as the indicator, and this concentration is obtained by the 
use of an easily prepared colour standard, made by mixing hydro- 
chloric acid and disodium hydrogen phosphate solution. W. P. 8. 


Estimation of the Phosphoric Acid of Basic Slag Soluble 
in Citric Acid. F. Hausspine (Landw. Jahrb., 1913, 45, 119—126). 
—Whilst the direct precipitation method and Lorenz’ method gave 
the same results with pure solutions of ammonium phosphate, 
the latter method gave somewhat lower results when employed with 
basic slags; in the case of an abnormal slag the difference was as 
much as 0°58%. Popp’s iron citrate method might take the place 
of the more elaborate method of the ‘“ Verband.” It is considered, 
however, that Lorenz’ method furnishes more correct results. 

N. H. J. M. 


Estimation of Carbon in Soils and Soil Extracts. J. W. 
Ames and E. W. Garrner (J. Ind. Eng. Chem., 1914, 6, 561—564. 
Compare T., 1906, 89, 595).—The carbon present in soils is 
oxidised completely, and carbonates are decomposed when from 
1 to 3 grams of the soil are boiled for thirty minutes with a mixture 
consisting of 3°3 grams of chromic acid, 10 c.c. of water, and 50 c.c. 
of sulphuric acid (D 1°84), provided that the soil has been ground 
to pass through a 60-mesh sieve. If more water is added, the 
results obtained are too low. Carbon may also be estimated in 1% 
hydrochloric acid extracts of soils and in 4% ammonia solutions of 
humus by means of the chromic acid and sulphuric acid mixture. 
The alkaline permanganate method of oxidising the carbon was 
found to give low results. W. P. S. 


Analysis of Illuminating Gas by the Bunte Burette, 
especially the Estimation of Carbon Monoxide. E. Czakoé 
(Chem. Zentr., 1914, i, 1218; from J. Gasbeleucht., 1914, 57, 
169—172).—Carbon monoxide may be estimated accurately in gas 
by means of the Bunte burette provided that the gas is allowed to 
be in contact for two minutes with three successive quantities of 
5 c.c. of colourless cuprous chloride solution ; the gas should not be 
shaken with the solution. When it is desired to estimate hydrogen, 
methane, and nitrogen, in addition to carbon monoxide, the slow 
combustion method is to be preferred to the absorption — 


Condition of Carbonic Acid in the Blood. I. Method for 
the Estimation of Small Quantities of Carbonic Acid. G. 
QUAGLIARIELLO and E. D’Acostino (Atti R. Accad. Lincei, 1914, [v}, 
23, i, 844—850).—The authors’ experiments show that the sources 
of error in Winkler’s method pointed out by Sérensen and Ander- 
sen (A., 1908, ii, 534) are negligible. They employ this method 
for the titration of carbonic acid, the carbon dioxide being extracted 
by a modification of Vesterberg’s method (A., 1910, ii, 345), which 


ANALYTICAL CHEMISTRY. uu. 677 


is described with a figure of the apparatus necessary, and by means 
of which the whole process can be carried out in the absence of air. 
The quantity of carbonic_acid present in 1—10 c.c. of a 0°115/N- 
sodium carbonate solution can be estimated with an error of 
0°2—0°7%. R. V. 8. 


The Destruction of Organic Material by the Fresenius- 
Babo Method, after Preliminary Treatment with Antiformin, 
and the Estimation of Traces of Lead in Tissues Treated by 
this Method. ALEexanpER FRIEDMANN (Zeitsch. physiol. Chem., 1914, 
92, 46—52)—The antiformin is prepared by treating bleaching 
powder with sodium carbonate, filtering off the precipitated chalk, 
and adding sodium hydroxide. The dried, powdered tissue is 
covered with a 50% antiformin solution, and allowed to remain for 
twenty-four hours. The particles become swollen, and are then 
readily attacked by the chlorate and hydrochloric acid employed in 
the Fresenius-Babo method. 

The lead in the completely oxidised liquid is precipitated as 
sulphide, and subsequently estimated volumetrically by Kiihn’s 
method (A., 1906, ii, 493). H. W. B. 


Analysis of Bronze and Brass. Ricuarp Epwin Lez, Joun P. 
Trickey, and Water H. Feoetry (J. Jnd. Eng. Chem., 1914, 6, 
556—560).—The following is an outline of the procedure recom- 
mended, the metals being estimated in separate portions of the 
alloy, with the exception of zinc, which is estimated in the filtrate 
from the iron if the latter is present. Lead is estimated as sulphate 
after the alloy has been dissolved in nitric acid in the presence of 
tartaric acid, whilst copper is estimated iodometrically by dissolv- 
ing the alloy in nitric acid, adding potassium hydroxide solution, 
dissolving the cupric hydroxide in acetic acid, and adding potassium 
iodide. Tin and antimony are Separated by treating the alloy with 
nitric acid, and weighed together, whilst another portion of the 
sample is dissolved in sulphuric acid and the solution titrated with 
permanganate solution in order to estimate the antimony. After 
heavy metals have been precipitated as sulphides, the zinc is 
titrated in the filtrate with ferrocyanide solution, iron, if present, 
having been removed previously by treating the oxidised filtrate 
with ammonia. W. P. 8. 


Investigation of Pyrophoric Cerium-Iron Alloys. Hans 
Arnotp (Zeitsch. anal. Chem., 1914, 53, 496—503).—The method is 
as follows: 0°5—1 gram of the alloy is dissolved in hydrochloric 
acid containing bromine, about 0°5 gram of potassium chloride is 
added, and the silica rendered insoluble by evaporation. After 
collecting the silica, 3—5 grams of tartaric acid are added to the 
filtrate, and the solution is then poured into 50 c.c. of concentrated 
ammonia. After heating to 60° 15—30 c.c. of ammonium sulphide 
are added drop by drop while stirring. The precipitate, which 
besides the iron may contain also copper and zinc, is collected and 
washed with warm water containing ammonium sulphide and a 
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little ammonia, also some ammonium tartrate; it is then burnt to 
oxide and weighed, and then submitted to further analysis for 
copper and zinc, etc. 

The filtrate from the iron is evaporated in a Kjeldah! flask, and 
the residue evaporated with 10 c.c. of concentrated nitric acid and 
2 grams of potassium chlorate, which operation is then repeated 
with another 10 c.c. of acid and 1 gram of potassium chlorate; 
this completely destroys the tartaric acid. The residue is then 
dissolved in acid water, and the cerium precipitated as usual with 
oxalic acid. After destroying the excess of oxalic acid with nitric 
acid, ete., and removing traces of antimony with hydrogen sulphide 


any alumina is recovered by precipitation with ammonia. 
L. ve K. 


Microchemical Detection of Aluminium and its Distribution 
in the Vegetable Kingdom. Exnst Krarzmann (Chem. Zenir., 
1914, i, 1459 ; from Pharm. Post, 1914, 47, 101—102, 109—113).— 
Characteristic crystals of cesium alum are obtained when a drop of 
a solution containing an aluminium salt is mixed on a microscope 
slide with a drop of a reagent consisting of equal volumes of a 
2 mol. cesium chloride solution and an 8 mol. sulphuric acid 
solution. As little as 0°0Q1 mg. of aluminium nitrate may be 
detected by the test. Plant ashes may be tested directly, but the 
addition of sulphuric acid is recommended when much calcium 
carbonate is present. The crystals are also obtained when sections 
of plants are treated with the reagent. Aluminium is of very 
frequent occurrence in plants, but the “alumina grains” men- 
tioned by Radlkofer and Wehnert as being present in the leaves of 
Symploceae'could be identified as aluminium compounds only in the 
case of S§. lanceolata and S. polystachya. W. P. S. 


Colorimetric Hstimation of Small Quantities of Manganese 
in Water. H. Liuria (Chem. Zeit., 1914, 38, 781—783. Compare 
(this vol., ii, 492).—Quantities of manganese amounting to less than 
l-mg. per litre may be estimated accurately by treating 100 c.c. of 
the water with 3 c.c. of nitric acid (D 1°40) and an amount of 
silver nitrate more than sufficient to precipitate the chlorides 
present, then adding 3 grams of ammonium persulphate, and boil- 
ing the mixture for five minutes. The permanganate coloration 
obtained is compared with that shown by a known quantity of 
permanganate. W. P. 8. 

New Method of Separating Iron from Manganese. O. Hack. 
(Chem. Zentr., 1914, i, 1375; from Jahrb. K. K. Geol. Reichsanstalt, 
1914, 68, 151—170).—When a neutral solution containing ferrous 
sulphate and manganese sulphate is boiled with the addition of 
potassium chlorate and zinc oxide, the iron is precipitated as basic 
ferric sulphate whilst the manganese remains in solution. At least 
25 grams of potassium chlorate and 1°3 grams of zinc oxide are 
required for the precipitation of 0°2 gram of iron, and the volume 
of the solution should be 500 c.c. The basic ferric sulphate is 
collected on a filter, washed with cold water, and the quantity of 
iron then estimated volumetrically. The composition of the pre 
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cipitate varies slightly according to the conditions of the precipita- 
tion. W. P. 8. 


The Analytical Examination of Tungsten. Hans ARNno_p 
(Zettsch. anorg. Chem., 1914, 88, 74—87).—The methods adopted for 
the estimation of tungsten in ores are not suitable for the analysis 
of metallic tungsten. The finely powdered metal may be dissolved 
by a mixture of ammonia and hydrogen peroxide, or by ammonium 
persulphate. Coarser powders must be oxidised by alternately 
roasting and moistening with nitric acid. The massive metal is 
best dissolved electrolytically, using ammonia with a little ammon- 
ium persulphate in a platinum basin as cathode. Fragments of the 
metal also dissolve readily in fused potassium or sodium nitrite. 

Strongly ignited tungsten trioxide is not attacked by ammonia, 
but if finely ground and mixed with a dilute solution of sodium 
carbonate, it 1s easily dissolved by ammonia. The ignited oxide is 
also dissolved if added in small quantities to hot ammonia solution. 

In the analysis of tungsten an alkaline solution is mixed with 
tartaric acid (1 mol. to 1 mol. WOQs), acidified with hydrochloric 
acid, and saturated with hydrogen sulphide whilst hot. The sul- 
phide precipitate thus obtained is free from tungsten, but may 
contain some silica. Molybdenum and arsenic require special treat- 
ment in this group. 

The separation of tungsten from the metals precipitated by 
ammonium sulphide is difficult. The benzidine precipitation 
(Knorre, A., 1905, ii, 286) is not quantitative. It is therefore 
necessary to precipitate tungstic acid by pouring the alkaline solu- 
tion into boiling concentrated hydrochloric acid. The precipitate 
is washed with dilute acid. The filtrate contains the remaining 
metals, together with large quantities of alkali or ammonium galts, 
chiefly tartrate. It is evaporated to dryness and ignited in small 
quantities in a covered platinum basin. The carbon must not be 
completely removed, in order to prevent the oxidation of man- 
ganese 

Commercial ammonium tungstate has the formula 

(NH,),W,0,;,2H,0, 
differing from the formula usually given, but corresponding with 
Werner’s sodium paratungstate, Na,W,0,;,11H,0. The minute 
quantities of impurities in several commercial varieties are tabu- 
lated. C. H. D. 


Detection of Antimony in Qualitative Inorganic Analysis. 
Jutius Perersen (Zeitsch. anorg. Chem., 1914, 88, 108).—When 
antimony sulphide is warmed with water and sodium peroxide, the 
following reactions take place: 

Sb,S, + 14Na,0, + 11H,O = Na,H,Sb,0, + 3Na,SO, + 20NaOH, 
Sb,S; + 20Na,0, + 15H,O = Na,H,Sb,0, + 5Na,8O, + 28Na0H. 
Sodium antimonate crystallises on cooling. 

This reaction may be applied to the mixed precipitate containing 
sulphides of arsenic, antimony, and tin. When much tin is 
present, stannic oxide is precipitated, but may be removed by 
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filtering the boiling solution. Arsenic may be tested for after 
removal of antimony. C. H. D. 


Estimation of Antimony in Minerals. A. Carrin (Mon. Sci., 
1914, [v], 4, i, 148—149).—Two methods are commonly used. The 
antimony sulphide isolated in the usual manner is weighed, and the 
sulphur contained therein estimated by conversion into sulphate in 
alkaline solution by means of a current of chlorine. After acidify- 
ing with hydrochloric acid and adding also some tartaric acid, the 
sulphate is decomposed with barium chloride, etc. This method, 
although tedious, is accurate, but, according to the author, it is 
necessary to free the ignited barium sulphate from any carbonate 
(due to co-precipitated barium tartrate) by treating with weak 
hydrochloric acid. 

On the other hand, the process based on the electrolytic deposi- 
tion of the antimony from its solution in sodium monosulphide 
(with addition of a little potassium cyanide or sodium sulphite) does 
not give, to judge from its appearance, a pure metallic deposit ; 
in fact, the results are always too high, and the author suspects the 
presence of antimony hydride. L. vE K. 


Analysis of Stibium Sulphuratum Aurantiacum. F. Leamann 
and M. Berpau (Chem. Zenir., 1914, i, 1699—1700; from Apoth. 
Zeit., 1914, 29, 186—187).—The principle of the proposed method is 
as follows: Antimony pentasulphide is decomposed by concentrated 
hydrochloric acid according to the equation, 

Sb, 8, + 6HCl=3H,S + 2S + 28bCl,. 
The antimony trichloride is then oxidised by hydrogen peroxide, 
and the antimonic acid is estimated iodometrically, 

Sb,0, + 4HI=Sb,O, + 41 + 2H,0. 
A quantity of about 0°2 gram of the substance 1s boiled with 25 c.c. 
of 25% hydrochloric acid until decomposed, 10 c.c. of hydrogen per- 
oxide solution are added, the mixture is again boiled, and filtered 
through glass-wool. The cold filtrate is treated with 2 grams of 
potassium iodide, and the liberated iodine is titrated with thio- 
sulphate solution. Each c.c. of V/10-thiosulphate solution corre- 
sponds with 0°006 gram of antimony or 0°01 gram of antimony 
trioxide. W. P. 8. 


Detection of Platinum with Stannous Chloride. Econ 
LanestTeIn and Paut H. Prausnitz (Chem. Zeit., 1914, 38, 802).—In 
using the colour reaction described by Wéhler (A., 1909, ii, 245) 
care should be taken that the solution to be tested for platinum 
does not contain organic substances, since these, when treated with 
aqua regia and hydrochloric acid, yield solutions giving a similar 
coloration to that yielded by platinum ; for instance, filter-paper or 
the humus substances present in ores gives a coloration, under the 
conditions of the test, which may be mistaken for the platinum 
reaction. The test is trustworthy when organic substances present 
have been destroyed previously. W. P. & 
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Estimation of Small Quantities of Methane in Mine Gases. 
Ernst Murmann (Chem. Zentr., 1914, i, 1776; from Osterr. Chem. Zeit., 
1914, 17, 69)—When the quantity of methane in a mine gas is 
less than 0°05% by vol., errors in its estimation may arise owing 
to the incomplete absorption of the carbon dioxide. This may be 
remedied by causing the inlet tubes to the absorption vessels to 
dip into the barium hydroxide solution ; the end of the inlet tubes 
should also be drawn out into fine jets. With these alterations no 
trace of carbon dioxide will be found in the third absorption vessel. 


W. P. S. 


Separation of Hydrocarbons by Liquid Sulphur Dioxide. 
L. Epeteanu (Chem. Zentr., 1914, i, 1785; from Petroleum, 1914, 9, 
862—864).—Aromatic and cyclic unsaturated hydrocarbons may be 
estimated in petroleum distillates by shaking the latter with liquid 
sulphur dioxide; these hydrocarbons are soluble in the sulphur 
dioxide, whilst the paraffin and naphthene hydrocarbons are prac- 
tically insoluble. The estimation is carried out at a temperature 


of —12°, and a thick-walled graduated burette is employed. 
W. P. S. 


Spindle Pyknometer, a New Instrument for the Estimation 
of Alcohol. H. Witsrenretp and Cn. Forur (Chem. Zenir., 1914, i, 
1537; from Deut. Essigind., 18, 114—116, 125—127).—The use of 
the ordinary form of pyknometer in the estimation of 
alcohol is hampered by imperfect meniscus formation. 
To overcome this defect, Klemann has devised an 
apparatus which, when filled with the distillate, floats in 
toluene. The construction is obvious from the figure. 
The liquid to be investigated is poured into a and the 
height read off on the scale 6. cis a glass bulb which 
increases the buoyancy of the apparatus. The level of 
filling and the floating equilibrium are determined from 
the graduated scale. The volume of the liquid in the 
spindle is determined by weighing with distilled water, 
the weight by immersion in toluene. The apparatus has 
the advantage over the weight pyknometer that deter- 
minatiorfs can be made without using the balance. Only 
50 c.c. of distillate are required. The contents need not 
be brought to a definite mark or to normal temperature 
if temperature-correction tables are used. One instru- 
ment suffices for solutions containing 0—12% of alcohol. 
The density of toluene at different temperatures (com- 
pared with water at 15°) has been determined: 12°5°, 
0°87228; 15°, 0°87005; 17°5°, 0°86774 (0°86773); 20°0°, 
0°86550 (0°86549) ; 22°5°, 0°86314 ; 25°0°, 0°86089. 
H. W. 


A Colour Reaction given by Quinol in the Solid State. 
Matptngy (Compt. rend., 1914, 158, 1782—1783).—On mixing 
together a little solid potassium carbonate and quinol a pale blue 
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coloration is obtained, which gradually deepens in intensity to that 
of Prussian blue. This colour is destroyed by water, alcohol, or 
ammonia, slowly by ether, and immediately by heat. Chloroform 
and benzene are without effect on it. The solution in water is 
yellow, gradually turning brown, the liquid on evaporation yielding 
brown crystals. The blue substance becomes brownish-black in a 
few hours on exposure to air. With sodium carbonate quinol gives 
a mauve-grey coloration, and with ammonium or lithium carbonates 
no coloration. W. G. 


Influence of Atmospheric Conditions in the Testing of 
Sugars. F.J. Baresand F. P, Pueips (J. Washington Acad. Sci., 
1914, 4, 317—318 *).—Experiments have been made to determine 
the correction for the loss of water by evaporation during the filtra- 
tion of raw sugar solutions under varying atmospheric conditions. 
The observations are satisfactorily represented by the equation 
Q=CT(P,—P,), where Q is the change due to evaporation in 
time 7, P, the vapour pressure of the sugar solution, and P, the 
pressure of the water vapour in the atmosphere. If the solution is 
not poured back upon the filter, the change is so small as to be 
negligible in ordinary sugar testing. In this case the experiments 
gave C=0°00017, whereas experiments in which the solution was 
returned to the filter gave C=0°0006. H. M. D. 


Estimation of Saccharine Substances in the Liver. H. 
Breery and (Mme.) Z. Gruzewska (Compt. rend., 1914, 158, 
1828—1830),—The total carbohydrate content of the liver is esti- 
mated as follows: Immediately after death the liver is removed, 
weighed, ground to pulp, and a portion (10—25 grams) weighed out 
and frozen with liquid air. The solid mass is ground up in a 
mortar, inserted in a freezing mixture, transferred to a flask with 
100 c.c. of 5% hydrochloric acid, and heated in an autoclave at 
120° for thirty minutes. The cold liquid is neutralised with sodium 
hydroxide, the protein substances precipitated with mercuric 
nitrate and filtered off, and the filtrate neutralised and made up 
to 300 c.c. In this solution the excess of mercury is eliminated by 
addition of zinc dust, and the sugar then estimated by the Mohr- 
Bertrand method. By this method and their method for estimating 
glycogen (compare A., 1913, ii, 160, 635) the authors have deter- 
mined the amount of glycogen and total carbohydrate, both 
expressed as dextrose, in the livers of marmots at the end of winter, 
and in livers of dogs, rabbits, and chicken. In the case of the cold- 
blooded animal, the marmot, the glycogen and total carbohydrate 
content are practically equal, whereas in the case of the normal 
homothermic animals, the dog, rabbit, and chicken, there is always 
a small amount of carbohydrate in addition to the glycogen, which 

& 


is present either as free sugar or as reserves other than yoogen- 
W. G. 


Estimation of Sugars in Beet Molasses by Clerget’s Method. 
E. Samtarp, Wenrune, and Rusy (Chem. Zentr., 1914, i, 1781—1782 ; 
from Mon. Sci., 1914, [v], 4, 232—245).—Since the ordinary Clerget 
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method yields low results, owing to the fact that the proteins in 
molasses exhibit a different rotation in alkaline and acid solutions, 
the following method is recommended for the estimation of sugars 
in beet molasses. Fifty-two grams of the molasses are treated with 
20 c.c. of basic lead acetate solution, diluted to 200 c.c., and 
filtered; 100 c.c. of the filtrate are then treated with sulphur 
dioxide or oxalic acid to remove lead, the acid is neutralised with 
calcium carbonate or barium carbonate, a small quantity of animal 
charcoal is added, and the mixture is filtered. Fifty c.c. of the 
filtrate are then mixed with a quantity of sodium chloride equiva- 
lent to the amount of hydrochloric acid used for the subsequent 
inversion, the solution is diluted to 100 c.c., and polarised at 20° 
(reading=A). Another quantity of 50 c.c. of this filtrate is then 
mixed with 25 c.c. of water and 6°5 c.c. of hydrochloric acid 
(D 1:18), inverted, neutralised with sodium hydroxide, cooled to 
20°, diluted to 100 c.c., and polarised (reading=B). The percent- 
age of sugar, S, is calculated from the formula: 
S< 200(A +B) 
Coeff. of inversion —¢/2 
(compare A., 1912, ii, 698). W. P. 8. 


Estimation of Mannitol. Jan Smit (Zeitsch. anal. Chem., 1914, 
53, 473—490).—The processes based on the crystallisation of the 
mannitol, its polarimetric determination in presence of borax, and 
on its power of forming additive products with aldehydes are 
unsuitable in practice. 

The process employed by Wagenaar for the estimation of glycerol 
(A., 1911, ii, 663) (which depends on the titration of copper 
hydroxide held in solution in presence of free alkali) has, however, 
been found useful for the estimation of mannitol. Of course, a 
special table had to be constructed, and interfering substances 
should be absent. Ammonia and also dextrose may be eliminated 
by heating with sodium or calcium hydroxides; sugar may also be 
got rid of by fermentation. Colouring matters formed may be 
removed by basic lead acetate, the excess of which is then in turn 
removed by sulphuric acid, and any lactic acid present is extracted 
with ether. Glycerol may be removed previously from the dry 
residue by extracting with a mixture of two volumes of absolute 
alcohol, and three volumes of ether. Amino-acids may be removed 
with phosphotungstic acid. Sorbitol and dulcitol, which, however, 
occur but rarely, interfere with the direct application of ay ~— 

. DE K. 


Estimation of Rhamnose in the Presence of Other Methyl- 
pentoses. Emme Vorotex and R. Pormisiz (Bull. Soc. chim., 
1914, [iv], 15, 634—-639).—Rhamnose can be estimated in presence 
of other methylpentoses by conversion into the corresponding 
nitrile, hydrolysis to a-rhamnohexonic acid, and oxidation of this 
substance to mucic acid by the action of nitric acid. When other 
methylpentoses, such as rhodeose, are present, the total amount of 
these sugars can be determined by the methylfurfuraldehyde 
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method, the percentage amount of those other than rhamnose being 
estimated by difference. A. J. W. 


Estimation of Glycogen in Yeast. E. Satkowsx1 (Zettsch. 
physiol. Chem., 1914, 92, 75—88).—A critical examination of Euler’s 
method (this vol., i, 635) for the estimation of glycogen in yeast. 
Experiments by the present author show that yeast “gum” is not 
destroyed by the boiling alkali employed in Euler’s process, and, 
therefore, as it also furnishes dextrose on hydrolysis, a portion of 
what is assumed by Euler to be glycogen is, in reality, yeast 
“gum.” Further experiments lead the author to conclude that, 
owing to the presence of other substances of a cellulose-carbo- 
hydrate nature, it is impossible separately to estimate the glycogen 
in yeast. H. W. B. 


Estimation of Hydrocyanic Acid and Alkali Cyanides. 
G. E. F. Lunpett and J. A. Bripeman (J. Ind. Eng. Chem., 1914, 6, 
554—556)—The method described consists in rendering the 
cyanide solution slightly ammoniacal, adding a small quantity of 
dimethylglyoxime solution, and titrating the mixture with a 
standardised nickel ammonium sulphate solution; the dimethyl- 
glyoxime serves as the indicator, since no permanent red precipi- 
tate of nickel dimethylglyoxime is obtained until all the cyanide 
has been combined, according to the equation NiSO,+4KCN= 
K,Ni(CN), + K,SO,. W. P. S. 


The Insoluble Bromide Number of Oils and its Estimation. 
Avex. GemMeE.t (Analyst, 1914, 39, 297—308).—Since the results 
obtained in the estimation of the insoluble bromide number of 
oils are influenced by various conditions of experiment, and par- 
ticularly by the solubility factor, the following method of pro- 
cedure is recommended as being capable of yielding trustworthy 
and concordant results. Five grams of the oil are saponified with 
alcoholic potassium hydroxide solution, the soap is dried, dissolved 
in 100 c.c. of water, and the fatty acids are liberated. After cool- 
ing, 30 c.c. of ether are added, the ethereal layer is separated, the 
aqueous portion is shaken with 20 c.c. of ether, and the whole 
ethereal extract is diluted with ether to 100 c.c. Twenty c.c. of 
this solution are then treated with 2 c.c. of glacial acetic acid, 
cooled in ice-water, and bromine is added. The precipitate is 
washed five times with cold ether, using 5 c.c. each time, then dried 
and weighed. It is better to work with the fatty acids, as 
secondary reactions take place when the glycerides are brominated 
directly. The precipitates obtained from the fatty acids approxi- 
mate more closely in composition to the pure hexabromide (vege- 
table oils) or octabromide (marine animal oils) than is the case 


when the glycerides themselves are employed for the estimation. 
W. PG. 


A New Reaction of Fats (Chromium-chrysoidine Reaction). 
Fatty Substances of the Epidermal Tissue in General. 
Leonarpo Martinortti (Zettsch. physiol. Chem., 1914, 91, 425—439).— 
A group of dyes belonging to the class ‘of aminoazo-compounds 
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have the property of fixing fats, and, in the presence of an oxidising 
reagent, of making them insoluble. Chrysoidine lends itself well 
to this purpose, and the best oxidisers are chromic acid and the 
dichromates. All these substances stimulate the formation of 
epithelium in skin wounds. The reaction demonstrates the 
presence of fatty substances in the human epidermis, especially in 
the membranes, in keratohyalin, eleidin, and the eleidin deriv- 
atives of nail and hair. 

In staining by this method, the material is fixed in 10% form- 
aldehyde, cut by the freezing microtome, and immersed for five to 
ten minutes or longer in a 1% aqueous chrysoidine solution. After 
washing for a short time, the sections are placed in the oxidising 
agent (10% chromic acid or potassium dichromate) for one minute, 
then washed and mounted in the usual way. Detailed recom- 
mendations are made as to the choice of particular dyes and 
oxidising agents in the groups mentioned in order to obtain the 
best results with different tissues. R. V. 8. 


The Melting and Solidifying Points of Mixtures of Fatty 
Acids and the Use of these Points to Estimate the Com- 
position of such Mixtures. E. Twitcney, (J. Jnd. Eng. Chem., 
1914, 6, 564—569).—Whilst the lowering of the solidifying point 
of a pure, fatty acid caused by the addition of other fatty acids 
varies too much to permit the use of this method in calculating 
the composition of a mixture of fatty acids, the lowering of the 
melting point is more constant. The author has applied the melt- 
ing-point method to the solid fatty acids obtained from various 
oils and hydrogenated oils, and gives the results of the investiga- 
tion in detail. The fatty acids of cottonseed oil were found to 
consist of palmitic acid, 25°9%, and unsaturated acids with 
eighteen carbon atoms, 72°8%. The fatty acids of menhaden oil 
contained palmitic acid, 22°7; other solid, saturated acids, 11°8; 
unsaturated acids with eighteen carbon atoms, 26°7; and unsatu- 
rated acids with twenty-two carbon atoms, 20°2%. W. P. S. 


The Estimation of 8-Hydroxybutyric Acid. Ernest Lav- 
RENCE Kennaway (Biochem. J., 1914, 8, 230—245).—A full descrip- 
tion of work of which a preliminary account has already been 
given (this vol., ii, 304). H. W. B. 


Estimation of Lactic Acid. Cxaries G. L. Wotr (J. Physiol., 
1914, 48, 341—347).—It is found that the estimation of lactic 
acid by means of the zinc salt gives more satisfactory results than 
by the oxidation methods. In concentrating the fluids containing 
the acids, the evaporation should take place in a vacuum at as low 
a temperature as possible, to avoid loss of the acid. The extrac- 
tion from the concentrated solution by ether is best accomplished 
by absorbing the solution on blotting paper (Adams’ paper), and 
extracting in a Soxhlet apparatus for three to four hours. The 
proteins may be removed in a quite satisfactory manner by 
Schenk’s reagent. . B.S. 
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Detection of Malonic Acid. H. J, H. Fenton (Proc. Camb. 
Phil. Soc., 1914, 1'7, 477).—The substance under examination is 
mixed with anhydrous methyl or ethyl alcohol containing hydro- 
chloric acid, the mixture is heated for a few minutes, then 
neutralised, and an alcoholic solution of bromomethylfurfuraldehyde 
is added. On rendering the mixture slightly alkaline with 
alcoholic potassium hydroxide solution, an intense blue fluorescence 
is obtained if malonic acid or its esters are present. The reaction 
appears to be characteristic of these substances, and is not given 
by acetoacetic and dicarboxyglutaconic esters. W. P. 8. 


Examination of Iron Gallate Inks. Apparatus for the 
Extraction of these Inks with Ethyl Acetate. Ricnarp 
Kempr (Chem. Zentr., 1914, i, 1531; from Mitt. K. Materialpriifys.- Amt. 
Gross Lichterfelde, 1914, 31, 451—455).—The apparatus consists of a 
tall glass vessel provided with a cooling jacket; the spiral stem of 
a funnel extends to the bottom of the vessel, and the lower end 
of the stem ends in a bulb having fine perforations. The con- 
densed solvent (ethyl acetate) from the reflux apparatus falls into 
the funnel, passes down the stem, and rises in the form of small 
drops through the acidified ink contained in the vessel; the solvent 
collects on the surface of the ink, and flows thence back into the 
extraction flask. W. P. S. 


Estimation of the Oxyproteic Acid Fraction in Normal 
and Pathological Urines. Remper Sassa (Biochem. Zeitsch., 1914, 
64, 195—221).—The author has subjected to a critical experi- 
mental examination the various methods for estimating the “ oxy- 
proteic”” fraction of urines (that is, the acids yielding barium salts 
soluble in water, but insoluble in mixtures of ether and alcohol, 
and giving a precipitate with mercuric acetate). He has devised 
a modified method, the essential point of which is that the liquid 
containing the soluble barium salts is evaporated to a syrup and 
then mixed with kieselguhr before extraction with the mixture of 
alcohol and ether. The “ oxyproteic”’ nitrogen was found to vary 
very little in normal individuals (4°3—4°7% of the total nitrogen), 
whereas in cases of cachexia, including carcinomatous and 
phthisical patients, it was markedly increased (5—9°6%). This 
increase is not, however, distinctive of carcinoma, as other authors 
have stated. Ss. B. 8S. 


The Analysis of Essential Oils. A. Béwat (Bull. Soc. chim., 
1914, [iv], 15, 565—568).—An examination of the cause of error 
in the estimation of esters in essential oils by the usual method. 
The author finds that it is due to the formation of small amounts 
of ethyl esters on heating the oils with W/2-alcoholic potassium 
hydroxide. These ethyl esters, being volatile, are not condensed 
in the apparatus usually employed. The author has determined 
the loss in the case of a number of pure acetic and formic esters 
commonly occurring in essential oils. The loss is greater the 
longer is the time of contact and the smaller is the amount of 


ANALYTICAL CHEMISTRY. ii. 687 


alkali used. The error can be largely eliminated by using a water 
reflux condenser, or, better, by working in a sealed tube at 100°. 
W. G, 


Detection of Acetone in Urine. F.Leiscumann (Chem. Zentr., 
1914, i, 1784; from Schweiz. Apoth. Zeit., 1914, 52, 222),—Ten ce. 
of the urine are mixed in a test-tube with 1 c.c. of acetic acid 
and four drops of a 5% sodium nitroprusside solution; 10 c.c. of 
ammonia are then poured on the surface of the mixture. When 
acetone is present, a violet-coloured ring appears at the junction 
of the two liquids. Alcohol and aldehyde do not give the reaction. 

W. P. S. 


Turbidity Methods for the Determination of Acetone, 
Acetoacetic Acid, and #-Hydroxybutyric Acid in Urine. 
Orro Fotry and W. Denis (J. Biol. Chem., 1914, 18, 263—271),— 
The relative turbidities of the unknown and standard solutions, 
after treatment with certain reagents, are measured by means of 
an ordinary Duboscq colorimeter, in the same way as are ordinary 
colour intensities. 

The acetone in from 0°5 to 5 c.c. of urine is first transferred by 
a rapid air current into 10 c.c. of a 2% solution of sodium hydrogen 
sulphite, then diluted and mixed with 15 c.c. of Scott-Wilson’s 
mercury cyanide reagent. After bringing to 100 c.c., the turbidity 
is compared with a similar solution prepared from a known 
quantity of acetone. The acetoacetic acid+acetone is similarly 
estimated by heating the urine during the aspiration, which con- 
verts the whole of the acid into acetone. 

For the determination of B-hydroxybutyric acid, the urine is 
first boiled to expel acetone and acetoacetic acid, and then distilled 
with potassium dichromate and sulphuric acid, as in Shaffer's 
method. The acetone thus formed is then estimated by the 
turbidity produced by the Scott-Wilson reagent, as already 
indicated above. The accuracy is such that when various quanti- 
ties of B-hydroxybutyric acid were added to urine, the quantities 
actually found by this method in seventeen instances were within 
97 to 101% of the theory. H. W. B. 


A Manometric Method for the Estimation of Urea (Car- 
bamide). Warner Lis and Artur Prorok (Biochem. Zeitsch., 1914, 
65, 273—282).—The substance containing carbamide is allowed to 
flow into the hypobromite solution from a graduated cylinder. 
Both the cylinder and vessel containing the hypobromite reagent 
are connected with a manometer, and the whole apparatus (which 
consists of glass and is figured in the text) can be immersed in a 
thermostat. The manometer, when small quantities of carbamide 
only are to be estimated, can be filled with water instead of 
mercury. The apparatus can be calibrated with solutions of pure 
carbamide before use. To estimate carbamide in serum, 5—10 c.c. 
of this fluid will suffice when a water manometer is employed. a 
S. B. S. 
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Creatine and Creatinine Metabolism. II. The Estimation 
of Creatine. Srantey R. Benepicr (J. Biol. Chem., 1914, 18, 
191—194).—The procedure consists in evaporating the creatine 
solution, to which has been added about an equal bulk of normal 
hydrochloric acid, to dryness. This quantitatively converts 
amounts of creatine up to 100 milligrams into creatinine, which is 
then estimated colorimetrically by Folin’s method. When applied 
to urine, a pinch or two of powdered or granulated lead must also 
be added to prevent the formation of pigment. The production 
of any turbidity in the subsequent process of estimation due to 
the presence of traces of dissolved lead is prevented by the addi- 
tion of 5% Rochelle salt to the alkali solution employed. This 
process is claimed to be accurate and very rapid. H. W. B. 


Berberine and its Estimation. Erw. Ricnter (Arch. Pharm., 
1914, 252, 192—205).—Picrolonic acid is a very suitable reagent 
for the gravimetric estimation of berberine in its salts and drugs 
(compare Matthes and Rammstedt, A., 1907, ii, 592). Its suita- 
bility was first tested by means of berberine chloride, the purity 
of which was indicated by an estimation of the water (by drying 
in a vacuum ; compare Frerichs and Stoepel, A., 1913, i, 1094) and 
chlorine (found, 12°65 and 8°22% respectively). A solution of the 
chloride (about 0°l gram) in 20 c.c. of water is treated in a 
separating funnel with 10 c.c. of 15% sodium hydroxide, and then 
with 60 grams of ether. After the base has dissolved completely 
in the ether, 40 grams of the ethereal solution are treated with 
5 c.c. of approximately V/10-picrolonic acid, the mixture is shaken 
for a short time, and after about an hour the precipitated picro- 
lonate is collected in a Gooch crucible, washed with 10 c.c. of a 
mixture of alcohol and ether (3:1), and dried at 110°. The per- 
centage of berberine found is 79°32 (C.9H,,0,NCI1,3H,O requires 
berberine 78°97, water 12°69, and Cl 8°34%). 

Berberine in a drug or tincture is estimated as follows. The 
coarsely powdered drug, 2°5 grams, is completely extracted by 
alcohol in a Soxhlet apparatus. The alcoholic extract is freed 
from alcohol on the water-bath, the residue is dissolved in 15 c.c. 
of water, 10 c.c. of 15% sodium hydroxide and, after shaking, 
60 grams of ether are added; the mixture is shaken for fifteen 
minutes, 1 gram of tragacanth powder is added, and the mixture 
is shaken until the liquid is quite clear. Twenty-four grams of the 
yellow ethereal solution (equivalent to 1 gram of the drug) are 
treated with 5 c.c. of approximately WV /10-picrolonic acid, and the 
resulting precipitate is collected and treated as above. The weight 
multiplied by 5671 gives the percentage of berberine in the drug. 

The estimation of the berberine in a tincture is very similar to 


the preceding. C. §. 


Microchemical Detection of Strychnine and Brucine in the 
Seeds of Strychnos Nux Vomica. R. Wasicxy (Chem. Zentr., 
1914, i, 1464; from Zeitsch. Allg. Oesterr. Apoth. Ver., 1914, 52, 
35, 41—42, 53—55, 67—69).—Investigation of many proposed 
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tests showed that inorganic reagents are usually of little use in 
the detection of brucine and strychnine in vegetable preparations. 
Mayer’s and Marne’s reagents react only with strychnine, whilst 
iodine-potassium iodide gives mixed crystals of both alkaloids. 
Gold chloride gives a reaction which to some extent distinguishes 
the alkaloids from one another, and potassium ferrocyanide serves 
for the detection of strychnine. Picrolonic acid is the best re- 
agent for the detection of brucine in the presence of strychnine; 
with strychnine it yields small, needle-shaped yellow crystals, which 
do not change when heated, whilst with brucine it gives a floccu- 
lent precipitate, which on warming forms clusters of rhombic, 
optically active crystals. W. P.S. 


Estimation of Albumin in Urine. Orro Foun and W. Denis 
(J. Biol. Chem., 1914, 18, 273—276).—Two methods are described. 
The “turbidity” method consists in comparing the turbidities pro- 
duced by sulphosalicylic acid in the unknown and standard protein 
solutions, and the gravimetric method in coagulating the protein 
in 10 c.c. of the urine contained in a weighed centrifuge tube, wash- 
ing with water and alcohol, and drying at 100° to constant weight. 
Both methods give approximately the same results. 

H. W. B. 


Detection of Albumin and Other Proteins in Urine. Re- 
actions of an Acetic Acid Soluble Albumin. A. LeEspinasse 
(Chem. Zentr., 1914, i, 1710; from Bull. Sct. Pharmacol., 1914, 21, 
150—156).—The presence of albumin in the urine of persons who 
daily take doses of quinine can only be detected by the coagula- 
tion test after the urine has been rendered slightly acid with 
acetic acid and treated with a small quantity of sodium chloride; 
the usual precipitating reagents cannot be used with such urines. 
Protein decomposition products may be detected in the filtrate 
from the albumin precipitate by means of the biuret reaction. In 
certain urines the author noted the presence of an albumin which 
was soluble in acetic acid; this albumin was precipitated by dilute 
acetic acid, but dissolved readily in an excess of the acid, and was 
not reprecipitated by nitric acid. Hot hydrochloric acid precipi- 
tated the albumin, but the precipitate dissolved in an excess of 
the acid, yielding a violet-coloured solution. Millon’s, Tanret’s, 
and Esbach’s reagents yielded precipitates with the urine. The 
precipitate obtained by heating the urine with a small quantity of 
acetic acid did not dissolve when the mixture was boiled for 
twenty minutes, but when an excess of the acid was added before 
boiling, no precipitate was obtained. All the proteins present were 
precipitated on heating the urine with trichloroacetic acid, and the 
filtrate gave no reaction with the biuret test. W. P. 8S. 


Precipitation of Lactalbumin in Cows’ Milk. W.0O. Waker 
and A. F. Grant Capenneap (J. Ind. Eng. Chem., 1914, 6, 573—574). 
—The following method yields more trustworthy results than does 
that in which the albumin is separated by heating the filtrate from 
the casein precipitate with acetic acid. After the casein has been 
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precipitated with dilute acetic acid and removed by filtration, the 
filtrate is neutralised with sodium hydroxide solution, one drop of 
10% acetic acid is added, the solution heated to 45° and treated 
with a reagent consisting of 8 grams of tannin, 190 c.c. of 50% 
alcohol, and 8 c.c. of 25% acetic acid. The precipitate is collected 
after thirty minutes, and the nitrogen estimated in it by 
Kjeldahl’s method, the factor 6°34 being used to calculate the 
nitrogen into albumin. W. P. 8. 


Estimation of Casein in Milk by means of the Tetraserum. 
B. Pryt and R. Turnav (Arb. K. Gesundheitsamte., 1914, 47, 
347—361).—The following volumetric method is proposed: 50 c.c. 
of the milk are treated with six drops of 1% phenolphthalein 
solution and titrated with V/10-alkali solution. A second quantit 
of 50 c.c. of the milk is then mixed in a stoppered flask wit 
5 c.c. of carbon tetrachloride and 1 c.c. of 20% acetic acid (the 
acidity of this acid must be estimated accurately), the mixture is 
shaken thoroughly, and filtered ; 25 c.c. of the filtrate (tetraserum) 
are now titrated with V/10-alkali solution. From the first titra- 
tion and the acidity of the acetic acid is calculated the quantity 
of alkali used for 25 c.c. of milk plus 0°5 c.c. of acetic acid (a c.c. 
of V/10-alkali solution) ; then, knowing the quantity of alkali solu- 
tion used for the titration of the serum (0 c.c. of V/10-alkali solu- 
tion) and the amount of fat in the milk (f grams per 100 c.c.), 
the quantity of casein (grams per 100 c.c.) is calculated from the 
formula «=0°457(a—b.99°3—f/100). By taking into account the 
specific gravities of the milk and the serum, slightly more accurate 
results may be obtained. The authors find that casein obtained 
from milk contains 15°5% of nitrogen, and that each gram of tho 
protein requires 8°75 c.c. of V/10-alkali solution for neutralisa- 
tion towards phenolphthalein. W. P. S. 


A Titration Method for the Estimation of Phytin. Wotrcane 
Hevupnek and Hermann Srapier (Biochem. Zeitsch., 1914, 64, 
422—437).—Phytic acid in presence of 0°6% hydrochloric acid can 
be estimated by titration with ferric chloride solution containing 
0°05 to 0°2% of the iron salt and 0°6% hydrochloric acid, ammonium 
thiocyanate in 0°03% concentration (of initial volume) being 
employed as indicator. One mg. of iron corresponds with 1°19 mg. 
of phytin. The titration can be carried out in the presence of 
inorganic phosphates or esters of phosphoric acid, which are not 
precipitated in the presence of acid, provided that they are not 
present in too large excess over the phytin. 8. B. 8. 


Method of Increasing the Sensitiveness of Telmon’s Reaction 
for the Detection of Blood in Organic Liquids. GrorcEs 
Ropition (Chem. Zentr., 1914, i, 1706; from Bull. Sei. Fharmacol., 
1914, 21, 156—157).—This test may be rendered about one 
hundred times more sensitive. by mixing 10 c.c. of the liquid under 
examination with 2 c.c. of Meyer’s reagent (this must be quite 
colourless) and a few drops of hydrogen peroxide; from 2 to 3 c.c. 
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of 90% alcohol are then poured on the surface of the mixture. A 
red coloration appears at the junction of the two liquids if blood 
is present. Urine containing pus, but free from blood, gives a 
positive reaction with the original test; if, however, such urine be 
diluted until it no longer gives a reaction, and then further diluted 
with ten times its volume of water, the presence or absence of 
blood may be ascertained by means of the modified test. 
Ww. FG. 


Sensitiveness of the Peroxydase Reaction. A. Bacu (Ber., 
1914, 47, 2122—2124).—The author has subjected the solution of 
peroxydase obtained from horse-radish to purification by means of 
ultra-filtration, for which process a simple but convenient apparatus 
is described. The product was much more active than that 
obtained by Bach and Tscherniak (A., 1908, i, 746), and still 
more so than that described by Bach and Chodat (A., 1903, i, 377). 

For testing the sensitiveness of the peroxydase reaction, guaiacol 
is found to be the most suitable substance, on account of its relative 
resistance to hydrogen peroxide in the absence of a catalyst. 
When a mixture of 8 c.c. of a 0°1% solution of guaiacol with 
1 ec. of a 0°1% solution of hydrogen peroxide was treated with 
1 ¢.c. of a solution containing one part by weight of dry peroxydase 
per 10° parts of water, a brownish-red coloration is distinctly 
visible after twenty minutes, and gradually deepens. D. F. T. 


Nephelometry in the Study of Nucleases. Pxitip Apo.LPH 
Koper and Sara S. Graves (J. Amer. Chem. Soc., 1914, 36, 
1304—-1310).—-A method is described for estimating undigested 
nucleic acids which consists in adding a 0°2% solution of egg- 
albumin, faintly acidified with acetic acid, to a dilute solution’ of 
the nucleic acid, and estimating the resulting suspensoids by means 
of the nephelometer. The reagent is not appreciably affected by 
most substances met with in physiological work, and will readily 
detect 1 part of yeast nucleic acid in 1,000,000 parts of er 


The Cammidge Pancreas Reaction. C. A. PEKELHARING 
and ©. J. C. van Hoocennuyze (Zeitsch. physiol. Chem., 1914, 91, 
151—164).—The authors’ experiments indicate that this reaction 
(Cammidge, British Med. Journal, 1906, 1130) is due to animal 
gum or urinary dextrin present in small quantity in normal urine 
and in increased quantity in pathological cases, in which it is 
sufficient to give rise to Cammidge’s reaction. This “dextrinuria”’ 
can be produced in normal persons by the administration of large 
quantities of sugar. R. V. 8. 


Applicability of the Dialysis Process to the Investigation 
of Clinical and Biological Questions. Emit ABpERHALDEN (Chem. 
Zentr., 1914, i, 920; from Miinch. med. Woch., 1914, 61, 233—238). 
—aAttention is called to the various sources of error, especially as 
regards the dialysing membranes, as there is no material known 
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which is permeable to peptones but not to proteins. The proteins 
can also be separated by coagulation, and experiments are being 
made to apply the method of ultra-filtration. Another source of 
error is that the substrate may yield non-specific reactions. The 
author describes a dialysis apparatus which he uses in his 
experiments. 8. B. 8. 


Adsorption Phenomena in Abderhalden’s Dialysis Process. 
F. Piaut (Chem. Zentr., 1914, i, 920; from Miinch. med. Woch., 1914, 
61, 238—241).—An increase of substances which can yield a posi- 
tive ninhydrin reaction in the dialysate can be caused by the 
presence of inorganic substances like kaolin, barium sulphate, talc, 
and kieselguhr. It is possible that organic substances such as are 
used in Abderhalden’s reaction have a similar effect. Such pheno- 
mena as these described may lead to erroneous results in the appli- 
cations of the reactions. 8. B. 8. 


The Abderbalden Reaction. HetmutH Taar and Nina Kors- 
CHNEV (Biochem. Zeitsch., 1914, 63, 483—496).—The authors have 
directed their experiments to ascertain whether the serum of 
pregnant individuals really produces a degradation of the placenta 
proteins in accordance with Abderhalden’s theory of protective 
ferments. They carried out a large number of experiments by 
means of the dialysis method, and collected together a portion of 
the dialysates of both sera alone (of pregnant and normal indivi- 
duals) and of sera with placenta. In the collected dialysates from 
a large number of tests, the total and amino-nitrogen (by van 
Slyke’s method) were estimated. In the non-pregnant cases the 
dialysates from the serum alone did not contain more total nitrogen 
and amino-nitrogen than the dialysates of sera+placenta. On the 
other hand, in the pregnant cases (of which the dialysates yielded 
a positive ninhydrin reaction, but negative reactions with the 
biuret’ and sulphosalicylic acid tests), the dialysates from the 
serum + placenta dialysates contained more total and amino-nitrogen 
than the dialysates from serum alone. This increase was not 
observed when the dialysis was carried out at 0°. On the other 
hand, experiments by the optical method, and by the estimation 
of amino-nitrogen when sera were allowed to act on placenta 
peptone, failed to reveal any difference between the actions of sera 
from pregnant and normal cases. The evidence that the pregnant 
sera contain a ferment which breaks down placenta proteins is 
insufficient. Ss. B. 8. s 
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The Emissivity of Metals and Oxides. I. Nickel Oxide 
(NiO) in the Range 600° to 1300°. G. K. Burcess and P. D. 
Foott (Physikul. Zeitsch., 1914, 15, 721—723).—The emis-ive 
capacity of nickel oxide for monochromatic red light of wave-length 
A\=0°65p has been found to decrease with rise of temperature 
between 700° and 1300°. From data obtained at 938°, 1058°, 
1159°, and 1255°, it increases with increasing wave-length between 
A=0°5 and A=0°7. The curves showing the relationship between 
the emissive capacity and the wave-length indicate the existence of 
a broad absorption band in the ultra-red region. 

The total emission of the oxide was also measured by means of 
a radiation pyrometer. Between 700° and 1200° the total 
emission increases approximately as a linear function of the 
temperature, but between 1200° and 1300° the rate of increase is 
appreciably smaller. H. M. D. 


Optical Properties of Yttrium Platinocyanide. 8S. Boeus- 
LAWSKI (Ann. Phystk, 1914, [iv], 44, 1077—1105).—The interference 
phenomena exhibited by sections of crystals of yttrium platino- 
cyanide are described and explained. Measurements have also been 
made of the optical constants. H. M. D. 


The Spectrum of Elementary Silicon. Sir Wi.iiam Crookes 
(Proc. Roy. Soc., 1914, [4], 9O. 512—520).—Measurements have been 
made of the wave-lengths of lines in the spark spectrum of silicon 
between A2124 and A6371. Im -the final observations, silicon 
electrodes were available which contained as much as 99°56, 99°86, 
and 99°98% of silicon, the impurities present being titanium, iron, 
and aluminium. These electrodes were used in correcting the lines 
given by less pure samples of silicon which were employed in the 
earlier experiments. It is pointed out that the use of silicon elec- 
trodes is rendered difficult by the rapid formation of a coating of 
oxide, which causes the spark to become much less luminous. This 
difficulty was overcome by frequently removing the electrodes and 
grinding the surfaces with an emery wheel. 

The wave-length numbers are compared with and discussed in 
reference to the data obtained by previous observers. H. M. D. 


Ultra-red Spectra. II. A Direct Measurement of the 
Magnitude of Energy Quanta. Nuers Bsexrum (Ber. Deut. 
physikal Gee, 1914, 16, 640—642. Compare A., 1912, ii, 1114).— 
By application of the theory of quanta, it is shown that the fre- 
quency of molecular rotation can be obtained from the formula 
v=n.h/2x*J, in which J is the moment of inertia, nm an integer, 
and # is the fundamental quantum of energy. The rotation fre- 
quencies calculated from this formula are in satisfactory agree- 
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ment with the values found by von Bahr (A., 1913, ii,» 810) in 
experiments on the ultra-red absorption of hydrogen chloride. 
From this it follows that the energy of rotation of the hydrogen 
chloride molecules is represented by nhv, and that the same unit 
is involved in the changes of both rotational and vibrational 
energy. H. M. D. 


Spectrum Analysis by the Secondary Rays from Rontgen 
Rays and its Application to the Case of Rare Substances. 
Maurice DE Broeiiz (Compt. rend., 1914, 159, 304—305).—Using 
the method already described (compare this vol., ii, 598), the author 
has determined the number J, as calculated by Moseley’s formula, 
indicating the position of the element in the periodic table, in the 
case of gallium and germanium, tin and antimony, and lanthanum, 
using rays belonging to series K. The values obtained correspond 


well with the positions generally assigned to these elements. 
W. G. 


The Ultraviolet Spectrum of Aqueous Solutions of Nitric 
Acid, Metallic Nitrates, and in Particular of Copper Nitrate. 
G. Massotand A. Faucon(Compt. rend., 1914, 159, 174—175. Compare 
Hartley, T., 1902, 81, 556; 1903, 83, 221).—-Contrary to the results 
obtained by Hartley (loc. cit.), the authors find that copper nitrate 
falls into line with other metallic nitrates in giving the absorption 
band of nitric acid, provided that a sufficient thickness of solution 
is used. The band is, however, less sharply defined, an aqueous 
solution of copper nitrate being more transparent to the rays 
between A 3150 and 2800 than solutions of the other nitrates. 

W. G. 


The Constant Presence of Rare Earths in the Scheelites, 
Revealed by Cathodic Phosphorescence. Cnr. pe RoHven 
(Compt. rend., 1914, 159, 318—320).—The author has examined a 
number of specimens of scheelite (calcium tungstate) under the 
conditions given by Urbain and Scal for fluorides (compare A., 
1907, ii, 30), and has found bright and dark rays in the spectra 
of cathodic phosphorescence similar to those attributed by them 
to the rare earths. All the specimens of scheelite examined con- 
tained the rare earths, the relative proportions of these elements 
varying considerably from one specimen to another. All the rare 
elements to which this method is applicable were found in one 
specimen or another, and all the spectral phenomena observed could 
be explained by the known rare elements. W. G. 


Ultraviolet Spectrum of Neoytterbium. J. BLumENrELp and 
G. Ursain (Compt. rend., 1914, 159, 401—405).—The authors have 
mapped the arc spectra of the two extreme fractions of the series 
of eight giving neoytterbium by the method previously described 
(compare this vol., 1i, 731). These two spectra are identical save 
for a few rays in the one fraction, due to thulium, and a few in 
the other due to lutecium. There are five hundred rays between 
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the limits A 2300 and 3500, and these are given in a list, with 
their intensity appended to them. W. G. 


The Absorption of Ultraviolet Rays by the Chloro-derivatives 
of Methane. G. Masson and A. Faucon (Compt. rend., 1914, 159, 
314—316. Compare Hartley, T., 1881, 39, 153; Liveing and 
Dewar, A., 1883, 837; Martens, A., 1902, ii, 117).—The authors 
have examined three specimens of carbon tetrachloride having 
respectively b. p. 76°2°/762°4 mm., 76°/758 mm., 76°7°/760 mm. 
Of these, the first two specimens gave broad absorption bands in 
the ultraviolet, whilst the third showed no absorption band. Speci- 
men 2 was then submitted to fractional distillation, and a number 
of fractions were obtained boiling from 61°4° to 76°3°, all of which 
showed an absorption band. A final fraction was obtained, b. p. 
76°4°/758 mm., which gave no absorption band, and was shown 
to be pure carbon tetrachloride. The others contained carbon 
disulphide as an impurity, and this produced the absorption band. 

Neither chloroform nor dichloromethane gave absorption bands 
in the ultra-violet. All three chloro-derivatives are colourless, and 
transparent to the visible and ultraviolet rays, only absorbing the 
rays of very short wave-length. The transparency for the latter 
rays diminishes as the number of chlorine atoms in the molecule 
increases. W. G. 


The Fluorescence Excited in Gases by Ultra-‘Schumann 
Waves. W. Sreusine (Physikal. Zeitsch., 1914, 15, 742—744),— 
In a previous paper (this vol., ii, 401), Wood and Hemsalech have 
put forward the view that ultra-‘Schumann waves are emitted by 
the spark discharge, and that these give rise to the fluorescence of 
the gases in the surrounding atmosphere. The author criticises 
this view, and maintains that no satisfactory proof has yet been 
given (1) that the fluotescence spectrum is different from that of 
the exciting spark discharge; (2) that scattering of the light 
emitted by the spark discharge is eliminated by the experimental 
arrangement adopted by Wood and Hemsalech ; and (3) that ultra- 
Schumann waves are actually emitted by the spark. H. M. D. 


Theories of Rotational Optical Activity. G. Brunar (Pihil. 
Mag., 1914, [vi], 28, 302—304).—A theoretical note in which the 
theories put forward by Drude and Lorentz on the optical rotatory 
power are discussed (compare also Livens, A., 1913, ii, 543). It 
is shown that the two theories hold equally from the point of view 
of the observable phenomena of anomalous rotatory dispersion and 
circular dichroism, and their comparison can only be made on the 
results expected for the dependence of the rotation on the concen- 
tration and on the nature of the solvent. Drude’s theory points 
out that the rotatory power is independent of these two factors, 
whilst Lorentz’s theory makes it depend on the mean index of 
refraction of the active medium according to the relationship 
[w]=k(e2—1)[a(e2—1)+1]. This theory does not therefore pro- 
vide for cases like that of sucrose, in which [w] remains constant 
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at 1/200, whilst the factor (e2—1)(e?+2) varies about 1/3. The 
author also cites other reasons why the Drude theory is to be pre- 
ferred before that of Lorentz. J. F. 8. 


Thermodynamics of Photochemical Equilibrium. A. Scu1pLor 
(Arch. Sci. phys. nat., 1914, [iv], 38, 31—35. Compare this vol., ii, 
601).—A_ continuation of the theoretical paper previously pub- 
lished (loc. cit.). It is shown that a photochemical equilibrium is 
only dependent on the factor v/7', in which v is the frequency of 
the light and 7 the temperature of the reaction. A number of 
corrections in the equations previously published are given. 


J. F. S. 


The Photochemical Properties of Coloured Resinates. J. 
LarGuiEr Des Banceis (Compt. rend., 1914, 159, 316—317. Compare 
A., 1912, ii, 882).—Coloured resinates when exposed to light slowly 
lose their solubility in benzene. This process is accelerated by the 
presence of small quantities of mineral salts. Of the chlorides and 
nitrates of a large number of metals tried, only those of uranium, 
zinc, and cadmium exert any marked influence, the effect produced 
being, within certain limits, proportional to the amount of active 
salt present. The action of uranium is much more powerful than 
that of zinc or cadmium, which are of the same order. To pro- 
duce the same effect in the same time, the concentration of zinc or 
cadmium nitrates requires to be twenty times that of uranium 
nitrate. The results obtained with uranium and zinc salts are not 
due to their hydrolysis in aqueous or alcoholic solution giving an 
acid solution. Certain salts, such as those of copper, iron, 
chromium, and thorium entirely modify the properties of the 
resinates, rendering them insoluble, or producing a precipitation 
which interferes with the experiment. . G. 


The Magnetic Spectrum of the 8-Rays Excited in Metals by 
Soft X-Rays. H. Ropinson and W. F. Rawuinson (Phil. Mag., 
1914, [vi], 28, 277—-281).—A preliminary account is given of ex- 
periments designed to throw light on the connexion between the 
energy of the f-ray and the frequency of the X-ray exciting it, 
which may be expected to be connected with it by the relation 
E=hv, where £ is the energy, v the frequency, and h is Planck’s 
constant. A nickel anticathode was employed, on account of the 
relative simplicity of the X-rays from this element. The elements 
iron and lead have so far been employed as generators of §-rays. 
The magnetic spectra of the 8-rays consisted of bands, not lines; 
this is ascribed to the production of B-rays at different depths below 
the surface of the generating metal. The evidence so far obtained 
points to B-rays being generated which are characteristic both of 
the element forming the anticathode and of that forming the 
generator, but it cannot be decided yet whether the simple quantum 
theory will serve to explain the connexion between the complete 
6-ray spectrum and that of the X-rays. F. 8. 
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Spectrum of 8-Rays Excited by y-Rays. Sir Ernest RuTHeEr- 
rorD, H. Ropinson, and W. F. Rawttnson (Phil. Mag., 1914, [vi]. 28, 
281—286).—The investigation deals with the velocities of B-rays 
excited by penetrating y-rays in various metals, principally lead, 
and the connexion, if any, between these velocities and those of 
the primary f-rays accompanying the y-rays. A fairly thick glass 
tube containing radium emanation was used as the source of y-rays, 
surrounded by a cylinder of the generating metal. A thickness 
of 0°14 mm. of lead or gold sufficed to obliterate the lines in the 
magnetic spectrum of the primary f-rays. The bands observed in 
the spectrum are due under these conditions to B-rays generated in 
the metal cylinder. They are sharply defined at the edge corre- 
sponding with the greater velocity and due to f-rays escaping from 
the outer surface, and gradually fade in intensity towards the other 
edge, owing to the loss of velocity of the B-rays which come from 
the interior. 

The most prominent groups of B-rays excited in lead were com- 
pared with the strongest groups of primary rays from radium-B, 
having velocities between 0°6 and 0°8 that of light, for which an 
identity is to be expected on the view that radium-B is isotopic 
with lead. It was found that, within the limits of experimental 
error, the velocities of the B-rays were the same in each case. 

Comparative measurements were made with cylinders of 
aluminium, silver, gold, and lead around the source. With the 
first, no groups of B-rays could be detected amidst the general fog; 
with silver, the lines were faint and difficult to measure; with 
lead and gold, well-marked lines of similar intensity were obtained. 
These lines are certainly due to the conversion into B-rays of some 
of the more penetrating y-rays of radium-B, and their greater 
intensity with heavy metals is due to the much greater absorption 
of the y-rays in these metals than in those of smaller atomic weight. 
With the silver, comparison with lead revealed no certain differ- 
ence in the velocity of the three strong groups of rays, but the 
velocities of a number of the A-rays excited in gold were of the 
order of 2% higher than those given by lead. F. S. 


Excitation of y-Rays by 8-Rays. H. Ricnarpson (Proc. Roy. 
Soe . 1914, [A], 90, 521—531. Compare Chadwick, A., 1912, i’, 1025),.— 
The nature of the radiations excited when the B- and y-rays of 
radium-B and radium-C impinge on different substances has been 
investigated with special reference to the bearing of the results 
on the type of radiation emitted by different metals on which 
radium-C is deposited. The experiments show that the excitation 
of characteristic radiations is mainly, if not entirely, due to the 
B-rays and not to the y-rays. The amount of y-radiation excited 
by the a-rays of radium-C is negligible in comparison with that 
exerted by the A-rays. 

From an examination of the radiations emitted by about twenty 
different elements, it is found that the only radiations excited are 
those which fall into the K and L groups found by Barkla. The 
mass-absorption coefficients for these radiations agree very well with 
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the numbers obtained previously by Barkla and Chapman (Proc. 
Roy. Soc., 1912, [A], 86, 439) for the absorption of the charac- 
teristic radiations excited by X-rays. 

In addition to the penetrating type of radiation for which the 
absorption coefficient 1=0°115, radium-C has been found to emit 
a small amount of soft radiation similar in type to that emitted 
by radium-B, and for which »=40 (in aluminium). When 
radium-C is deposited on different metals, a soft radiation is given 
out which consists of the characteristic radiation of the metal 
excited by the B-rays of radium-C, together with the soft radiation 
emitted by radium-C itself. H. M. D. 


The Spectrum of the Penetrating y-Radiation from Radium-2 
and Radium-C. Sir Eaxnest RutnerrorD and E. N. pa C. ANDRADE 
(Phil. Mag., 1914, [vi], 28, 263—273).—Previous results for the 
wave-lengths of the soft y-rays (u=40(cm.)-! Al) from radium-B 
between the angles of reflection from rock-salt of 8° to 16° showed 
two lines at 10° and 12° corresponding with the “‘Z” series for 
lead. By the same method the more penetrating rays, »=0°5 of 
radium-B, and »=0°115 of radium-C, have been examined, and 
lines found with angles of reflection from rock-salt between 0°44’ 
and 4°22’, those greater than 1°24/ belonging mainly to radium-B 
and the others to radium-C. The chief lines are at 1°90’ and 1°40’, 
the latter probably a close doublet, 1°37’ and 1°43’. 

A new transmission method was devised to determine these very 
high-frequency rays with greater accuracy, in which the cone of 
rays, passing normally through a rock-salt crystal on to a photo- 
graphic plate beyond, was deprived by reflection of those rays 
striking the crystal at the reflection angle, leaving blank absorp- 
tion lines on the corresponding part of the plate, whilst the re- 
flected rays formed dark, reflected lines on another part of the 
plate. From the position of either the absorption or reflection line 
and the geometry of the arrangement, the reflection angle could be 
determined with considerable accuracy. The results are expressed 
in the following table: 

New transmission method. 
c -- ~ Mean 
Old reflection Absorption Reflection wave-length. 
method. lines, lines. ( x 10-% em.). 
0°44’ 0°42’ 0°43’ 0°71 
1°0’ 1°0’ 1°0’ 
1°Ll’ 1°10’ 1°10’ 
1°24’ 1°24’ 1°25’ 
1°37’ 1°37’ 1°36’ 
1°44’ - 1°44’ 1°44’ 
2°0’ domes 2°0’ 
ae 2°20 2°20’ 
2°28’ — 
2°40’ — 
3°0’ = 
3°18’* 3°18"* 
4°0'* — 
4°22’ _ 
* Possibly second order. 
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The wave-length of the most penetrating ray, 0°71 x 10-® cm., is 
seven times shorter than any previously measured, the “ K” line 
of silver being 0°56 x 10-8 cm., and it is very surprising that the 
architecture of the crystal is sufficiently definite to resolve such 
short waves, especially when the thermal agitation of the atoms is 
remembered. Putting the rock-salt crystal in liquid air did not 
improve the definition of the lines. 

The penetrating y-rays from radium-B of wave-lengths 1°59 and 
1°69 (x 10-9 cm.) probably belong to the “ K” series for lead, and 
their wavelengths agree fairly with that obtained by extrapolation 
of Moseley’s “A” series from aluminium to silver, but the strong 
line of radium-C, of wave-length 0°99, cannot be the “ X” series 
line for bismuth, the wave-length of which would be only a few 
per cent. higher than that of lead, and probably belongs to a new 
series not yet observed, which may be called the “H” series. 

A method is given for calculating approximate wave-lengths of 
y-rays from the values of the absorption-coefficients, mp, in 
aluminium. The “hardening” of the y-rays of radium-C by 
passage through lead is ascribed to the weeding out of the rays of 
wave-lengths 0°99 and 1°15, leaving only that of wave-length 0°71. 

F. S. 


X-Radiation Similar to that from Radium. F. Derssaver 
(Physikal. Zeitsch., 1914, 15, 739—741).—In general, the hardness of 
X-rays is very much less than that of y-rays, the absorption- 


coefficients for the former being approximately from ten to eighty 
times as large as for the latter. An examination of the composi- 
tion of X-rays has shown, however, that these contain a small pro- 
portion of extremely hard rays which resemble closely, and in fact 
are probably identical with, the y-rays emitted by radioactive sub- 
stances. The curve obtained by plotting the intensity of the 
X-rays as a function of the absorption-coefficient shows that the 
intensity falls at first very quickly, with diminution in the absorp- 
tion-coefficient, but at about »=0°4 (in aluminium) the rate of 
decrease in the intensity with diminution of the absorption- 
coefficient becomes very much smaller. For values of u less than 
about 0°35, the curve is but very slightly inclined to the abscissa 
as compared with its inclination at values of » from 0°40 to 0°55. 

This relationship indicates that X-ray tubes may possibly be 
utilised as a powerful source of highly penetrating y-radiation, 
and may find application for this purpose in medicine. 

The factors which exert an influence on the composition of X-rays 
have been systematically investigated. The proportion of highly 
penetrating rays is found to increase with decreasing frequency of 
the discharge, with increase of the potential, and with increasing 
current density at the cathode. The hardness also appears to 
increase when the temperature of the cathode rises (within certain 
limits) and when that of the anti-cathode falls. H. M. D. 


The X-Rav Spectrum of Nickel. W. F. Raw trwson (Phil. Mag., 
1914, [vi], 28, 274—277).—A detailed investigation of the X-ray 
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spectrum of nickel, which had previously been investigated by 
Bragg (Proc. Roy. Soc., 1913,{A ], 89,246). The angles of reflection 
from crystals of rock salt, heavy-spar, and potassium ferrocyanide 
of the radiations from a nickel anti-cathode were measured. It 
is shown that the strong a- and #-lines are close doublets, and have 
angles of reflection as follows: a=17°6/, 17°9°6’; B=15°22’, 15°25’. 
These lines were not completely resolved in the first-order spec- 
trum. In addition to the strong a- and B-lines, evidence was 
obtained of the existence of a series of faint lines between the 
_@ and B-lines. It is shown that in the case of elements belonging 
to the X series of Barkla, a very large proportion of the radiation 
appears to be concentrated in the a- and B-lines. The absorption 
of the radiation was measured by means of two electroscopes, and 
it is shown that with a tube of 30,000 volts 79% of the radiation 
was absorbed exponentially with a value p/p=55°5 in aluminium. 
The remaining 21% was absorbed approximately exponentially with 
a value of »/p=10°36. The radiation became increasingly pene- 
trating as the voltage was raised, and on the assumption that 
absorption occurred exponentially, it was found that p/p=3°25 at 
42,000 volts and 2°54 at 51,000 volts. J. F. S. 


Velocity of Sound in Argon and the Influence of Réntgen 
Rays. Franz Srriever (Ber. Deut. physikul. Ges., 1914, 16.615— 616). 
—The results of measurements of the velocity of sound in argon 
by Kundt’s method indicate that this is not influenced to a measur- 


able extent by the action of Réntgen rays on the gas. This is 
contrary to the results obtained by Kiipper (Ann. Physik, 1914, 
{iv], 48, 905) in experiments with polyatomic gases. H. M. D. 


The Amount of Radium and Radium Emanation Present in 
the Waters of Several Western Springs. R. W. Boye and 
D. McInrosa (7'rans. Roy. Soc. Canada, 1913, 7, iii, 163).—A deter- 
mination of the radioactivity of the water of the undermentioned 
Canadian springs by the usual methods has given the following 
results, expressed in millionths of a milligram of radium per litre: 
Sinclair, 4°0; Fairmount, 3°5; and Banff, uncertain. In all three 
cases traces of radium itself were also indicated. G. F. M. 


Thermionic Currents in a High Vacuum. J. E. Litienretp 
(Physikal. Zeitsch., 1914, 15, 744—746).—A reply to a paper with the 
same title by Langmuir (this vol., ii, 412), in which the author 
claims priority in respect of certain observations connected with 
thermionic currents in high vacua. H. M. D. 


Ionisation of Gases by Collision and the Ionising Potential 
for Positive Ions and Negative Corpuscles. W. |. Paviov 
(Proc. Roy. Soc., 1914, [A], 90, 398—411).—The ionising properties 
of positive ions have been examined by a direct method. The 
results indicate that the positive ions emitted by heated sodium 
phosphate give rise to negative ions by collision with gas mole- 
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cules. The curves obtained by plotting the ionisation of the gas 
against the velocity of the, positive ions are of the same form for 
hydrogen, oxygen, and nitrogen, and appear to approach the 
velocity axis asymptotically. 

With a modified form of apparatus, it was found that the 
ionising potential for positive ions in hydrogen is about 10 volts, 
which is of the same order of magnitude as the ionising potential 
for negative corpuscles. Whereas, however, the ionisation velocity 
curves are straight lines when the ionisation is due to negative 
corpuscles, the curves are markedly convex to the velocity axis 
when the ionisation is brought about by positive ions. 

The values obtained for the ionising potential of negative cor- 
puscles in hydrogen and helium by Franck and Hertz (A., 1913, 


ii, 174) have been confirmed by a different method of measurement. 
H. M. D. 


Action of a Webnelt Cathode. Frank Horton (Phil. Mag., 
1914, [vi], 28, 244—-252).—Experiments have been carried out to 
determine whether the emission of electrons from lime in a 
Wehnelt cathode depends on the nature of the substance on which 
it is heated, and further experiments have been made to test the 
separation of calcium and oxygen by the passage of a thermionic 
discharge from lime, and to determine the connexion between the 
recombination of these elements and the electron emission. As a 
result of the experiments, the author comes to the conclusions: 
(1) That the electron emission from a Wehnelt cathode has its 
origin in the lime itself, and the lime does not merely serve to 
help the electrons to escape from the metal. (2) When an electric 
current passes through lime at a high temperature, the amount of 
oxygen liberated is only a very small fraction of what would be 
expected if the conductivity of the lime were entirely electrolytic. 
It is suggested that the conductivity is entirely electrolytic, and 
that the products of electrolysis diffuse through the lime and re- 
combine. It appears unlikely, however, that such recombination 
should occur so rapidly and completely, through a layer of solid 
lime, especially as the charged oxygen atoms would be liberated on 
the vacuum side of the oxide layer, and with a strong electric field 
tending to drag them away from the cathode. (3) The chemical 
combination of calcium and oxygen does not by itself give rise to 
any detectable electron emission. From these results it appears 
improbable that either the theory of Fredenhagen (A., 1913, ii, 
903) or that of Gehrts (A., 1913, ii, 1005) can furnish an explana- 
tion of the activity of the Wehnelt cathode. J. F. 8. 


The Ionisation of Platinum by Cathode-Rays. Norman 
Campsett (Phil. Mag., 1914, [vi], 28, 286—302).—It was found that 
the ionisation produced by cathode-rays in falling on platinum can 
be very greatly reduced by prolonged heating of the metal in a 
vacuum or in oxygen. The heating first produces no effect, then 
there is a sudden large change, followed by a slow change, of 
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which the end is never reached. It is pro’ able that ultimately 
the platinum would not be ionised at all by cathode-rays of less 
than 40 volts’ speed. The metal can be put back into its initial 
state by bombardment with cathode-rays of 100 volts’ speed in a 
pressure of gas below 0°01 mm., but mere contact of the gas or 
vapours does not restore it appreciably. This restored condition, 
however, is much less permanent than initially, and a few minutes 
heating, instead of a few hours, brings the sudden change. 

Thus the same treatment which reduces greatly thermionic and 
photoelectric effects reduces also the ionisation produced at a metal 
surface by cathode-rays. An explanation of the effects is offered 
on the view that hydrogen is present in the metal in two forms, 
first, condensed on the surface, and, secondly, dissolved in the 
interior, the sudden diminution of the ionisation by heating corre- 
sponding with the abolition of the surface layer and the further 
gradual diminution to the progressive removal of the dissolved gas. 
To explain the temporary restoration of the surface by the electric 
discharge, recourse is had to a surface “double layer.” F. 8. 


The Positive Ionisation from Heated Platinum. CHARLEs 
Snearp (Phil. Mag., 1914, [vi], 28, 170—187).—Tke increase of 
positive thermionic currents from platinum wires in high vacua, 
produced either by heating the wire, earthed, to a higher tempera- 
ture than that at which the ionisation is subsequently measured, 
or by heating it, charged to a negative potential, to a tempera- 
ture sufficient to cause it to discharge negative electricity, has been 
re-examined in dry air at atmospheric pressure. Testing the 
ionisation always at 628°, and heating the wire, earthed, to various 
temperatures, revealed two maxima, one after previous heating at 
654° and the other at 756°. Experiment showed that the negative 
emission from the wire when heated and charged negatively became 
appreciable at 760°. The results are interpreted on the theory 
that, on heating the wire, decomposition of a molecule AB occurs 
with production of two ions, A positively and B negatively charged, 
A being expelled or stored up, later to be expelled when an electric 
force is applied. At higher temperature B loses its electron. 
Various effects result in accordance with a number of possibilities, 
which are too numerous to be considered in an abstract. It is 
necessary to assume the presence of at least two substances capable 
of so producing ions on heating. 

By heating the wire in the flame of a Bunsen burner, an in- 
creased positive emission was also obtained, probably in part due 
to the removal of a surface material incapable of producing ions 
and in part due to the hydrogen absorbed, owing to its affinity for 
electrons. Heating in carbon dioxide decreased, if anything, the 
positive emission. The decay with time of the positive currents 
at different temperatures showed the existence of two sources of 
ions, the first source decaying according to an exponential law 
and the second increasing to a maximum before decaying. This 
results in the ionisation-time curves showing a formal resemblance 
to the decay curves of the radium active deposit. F. 8. 
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Emission of Electricity from Various Substances at High 
Temperatures. G. W. C. Kaye and W. F. Hiaerns (Proc. Roy. Soc., 
1914, [A], 90, 430—437. Compare A., 1912, ii, 525; 1913, ii, 661). 
—The emission of electricity by various substances has been in- 
vestigated at temperatures of 2000—2500° by experiments in a 
carbon-tube furnace. The effect due to the carbon was eliminated 
by difference measurements. The substances examined included 
the oxides of calcium, strontium, barium, magnesium, silicon, 
aluminium, and iron, and the metals tin, aluminium, iron, copper, 
and brass. With the exception of brass, all these substances were 
found to give off large quantities of negative electricity during the 
volatilisation which occurred at the temperature of the experi- 
ments. Without the application of any extraneous potential 
difference, currents of the order of 4 amperes per cm.” were obtained 
with barium oxide and alumina. The corresponding value for tin 
was 2 amperes, and for iron 1, whilst brass gave a current of 
0°5 ampere in the opposite direction, indicating the emission of 
large quantities of positive electricity. H. M. D. 


Absorption of Gases in the Discharge Tube. F. H. Newman 
(Proc. Roy. Soc., 1914, [A], 90, 499—506).— Experiments have heen 
made on the absorption of gases by the electrodes in discharge tubes, 
the main object being to ascertain whether there is any connexion 
between the amount of gas absorbed and the quantity of electricity 
passing during the discharge. 

The liquid alloy of sodium and potassium absorbs nitrogen and 
hydrogen, whether used as cathode or anode, but the quantity of 
gas absorbed, relatively to the quantity of electricity passing, is 
greater when the alloy is made the cathode. Mercury behaves 
similarly towards oxygen. In all cases the ratio of the absorption 
to the quantity of electricity passing increases as the pressure of 
the gas in the discharge tube is reduced. 

It is suggested that the gases are transformed into active modifi- 
cations under the influence of the electric discharge. The active 
forms then enter into combination with the electrode substances. 
This hypothesis is supported by the fact that the known active 
modification of nitrogen is absorbed when passed over sodium— 
potassium alloy. The greater absorption which is observed when 
the metals are used as the cathode is probably due to the com- 
bination of the positive rays with the metal. 

Experiments in which molten cadmium, zinc, bismuth, and lead 
were tested for absorption of nitrogen gave negative results with 
the ordinary discharge. H. M. D. 


Conductivity. II. Conductivity of Some Formates and of 
Hydrogen Chloride in (Anhydrous) Formic Acid. Cases of 
Apparent Agreement of Strong Electrolytes with the Mass 
Law. H. I. Seavtestncer and A. W. Martin (7. Amer. Chem. Soc., 
1914, 36, 1589—1620).—Schlesinger and Calvert (A., 1912, ii, 
26) have shown that solutions of ammonia in anhydrous formic 
acid are excellent conductors, and that ammonium formate, 
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although highly ionised, obeys the law of mass action. A study 
has now been made of the behaviour of sodium, potassium, and 
phenylammonium formates in anhydrous formic acid. Determina- 
tions of the conductivities and freezing points of hydrogen chloride 
in the same solvent have also been carried out. 

The formates in anhydrous formic acid obey the law of mass 
action up to concentrations of 0°3—0°6 molar if the degree of 
ionisation is calculated from the conductivity values which have 
not been corrected for viscosity. The ionisation constants are as 
follows: sodium formate, 0°816; aniline formate, 0°814; 
potassium formate, 1°02; and ammonium formate, 1°23. The same 
is true of solutions of hydrogen chloride, the ionisation constant of 
which is only 0°04. At higher concentrations than 0°3—0°6 molar 
the formates show deviation from the mass law, the degree of 
ionisation being less than it should be. The results also indicate 
that the greater the value of the ionisation constant, the higher 
is the concentration at which the deviation begins; thus, ammonium 
formate begins to deviate above 0°55 molar, potassium formate at 
above 0°45 molar, and sodium and aniline formates at about 
03 molar. This suggests that a relationship exists between 
the degree of ionisation and the volume of the non-ionised molecule. 

When the conductivities are corrected for the viscosity of the 
solutions and the ionisation constants calculated from these 
corrected values, the agreement with the mass law disappears. 
Evidence is adduced to show that the uncorrected conductivities 
of these solutions should be used for the calculation of the degree 
of ionisation. 

The results obtained by Zanninovich-Tassarin (A., 1896, ii, 352) 
on the conductivities and freezing-point depressions of solutions of 
hydrogen chloride in formic acid have been found to be incorrect. 

E. G. 


The Acid Dissociation Constants of the Carbohydrates. L. 
Micuar.is (Biochem. Zeitsch., 1914, 65, 360—362).—In the former 
series of measurements of the acid dissociation constants (Michaelis 
and Rona, A., 1913, ii, 379) it was found that maltose had a higher 
value than might have been expected. It is now shown that the 
preparation used was not pure. A preparation was obtained, there- 
fore, by the slow precipitation of a saturated solution of the sugar 
in 70% alcohol by ether vapour. For this, the value of & found 
was 9°0x 10-3. This is only slightly greater than that found for 
the reducing mono- and di-saccharides. S. B. S. 


Potential of Silver in Non-aqueous Solutions of Silver 
Nitrate. Vernerre L. Gipsons and F. H. German (J. Amer. Chem. 
Soc., 1914, 36, 1630—1655).—A 1ésumé is given of previous work on 
the potentials of metals in aqueous and non-aqueous solutions of 
their salts, and an account is furnished of an investigation of the 
behaviour of silver in non-aqueous solutions of silver nitrate. 

The conductivities of solutions of silver nitrate in ethyl alcohol, 
methyl alcohol, acetone, aniline, and pyridine have been deter- 
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mined for concentrations between 0°1V and 0°0001N. It has been 
found that the conductivity curve for solutions in aniline 
approaches a second maximum as the solutions become more dilute. 
The results also indicate a relationship between the dielectric 
constant and the normalities of all the conductivity curves. 
Measurements have been made of the transport numbers of silver 
nitrate in ethyl alcohol, methyl alcohol, and pyridine. The #.M.F. 
has been determined for a large number of concentration cells in 
the different solvents, and for these experiments a special form of 
apparatus was employed, which was free from defects due to 
capillarity and constant communication of the two liquids. Calcu- 
lations of the electrode potential of silver gave the following values: 
in ethyl alcohol, 0°8314; in methyl alcohol, 0°8298; in acetone, 
0°9022; and in pyridine, 0°3711. The data obtained in these 
experiments indicate that the abnormalities observed in non- 
aqueous solutions of silver nitrate are due to the combination of 
the solvent and solute to form, complex compounds which undergo 
gradual dissociation. E. G. 


Volra Effect and Unimolecular Layers. J. Guyot (Compt. 
rend., 1914, 159, 307—311).—The apparent potential difference at 
the contact of a metal and pure water diminishes notably, and 
may become inverted by depositing on the surface of the water 
very thin layers of certain insoluble organic compounds. As each 
drop of the latter is placed on the water the diminution effect 
increases, until the surface of the water is entirely covered. At 
this stage the surface tension is equal to that of pure water, but, 
on the addition of more drops, the surface tension falls rapidly, 
whilst the diminution in the Volta effect becomes less and less, 
and finally disappears. The author has measured this Volta effect 
in the case of a number of glycerides and their corresponding acids, 
esters of dibasic acids, dibasic acids, esters of monobasic acids and 
their corresponding alcohols, metallic salts, an aldehyde, a benzene 
hydrocarbon, and some aromatic hydroxy- and alkyloxy-compounds. 
The results obtained are practically the same, whether the pure 
substance is used or its solution in benzene or toluene. W. G. 


Variation of Electrical Potential Across a Semi-permeable 
Membrane. F.G. Donnan and G. M. Green (Proc. Roy. Soc., 1914, 
[A ], 90, 450—455).—-In a previous paper (A., 1911, ii, 848) it was 
shown that the potential difference between two differently concen- 
trated solutions of an electrolyte, separated by a membrane which 
is impermeable to the electrolyte, but permeable to the solvent, can 
be represented by the formula t=RT7/nF .loge,/c,, in which ¢, 
and c, are the molar concentrations of the K* ions of the electro- 
lyte kA. In the derivation of this formula, it was assumed that 
the membrane is permeable to other salts with the same cation K’, 
although impermeable to the salt KA. 

Measurements have now been made of the potential difference 
between two differently concentrated solutions of potassium ferro- 
cyanide, separated by a membrane of colloidal copper ferrocyanide. 
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In these experiments, 1¥V-solution was combined with solutions 
varying from 0°1¥ to 0°01, and in a second series a 0°1-solution 
was combined with solutions varying from 0°05V to 0°005/. 

On comparing the observed potential differences with those calcu- 
lated from the above formula, it is found that there is a fairly 
constant deviation of the order of 25% in all the measurements 
which involve the 1N-solution. A much closer agreement is 
exhibited by the results for pairs of solutions in which the 0°1/- 
solution is the stronger, although the percentage deviation increases 
as the ratio of the concentrations increases. When the assumptions 
involved in the calculation of the potential difference are taken into 
account, it would seem that the experimental data afford evidence 
of the correctness of the above formula in its application to the 
case investigated. . M. D 


Thermodynamics of Normal Cells. Ernst Conun and W. D. 
Hevtpenman (Chem. Weekblad, 1914, 11, 740—746).—A comparison 
of theresults given by von Steinwehr in his paper on the Weston 
cell (this vol., ii, 622) with those previously obtained by Cohen 
(A., 1900, ii, 703). A. J. W. 


Electrolytic Deposition of Metals in Valve Cells. GUnTHer 
Scnurze (Ann. Physik, 1914, [iv], 44, 1106—1120).—The action of 
an alternating current on the deposition of copper from a copper 
sulphate solution, in which a tantalum electrode is immersed, has 
been examined with special reference to the valve effect. When 
the tantalum forms the cathode, about 35% of the total copper is 
deposited in such a condition that it is redissolved in the succeed- 
ing phase of the current discharge when the tantalum forms the 
anode. The remainder separates as a fine powder, and settles at 
the bottom of the containing vessel. In the initial period of this 
phase, the soluble copper is redissolved, and the cell then ceases to 
transmit the current in this direction. 

The proportion of soluble copper which is deposited during the 
passage of the current through the solution to the tantalum is 
practically independent of the applied potential difference, the 
current density (at higher densities), the concentration of the 
electrolyte, and the thickness of the active tantalum layer. It 
increases with the temperature and with diminution in the current 
density (at low densities), and also increases as the strength of the 
acid in combination with the copper decreases. 

The proportion of soluble copper is influenced to a large extent 
by the addition of other electrolytes to the solution, this influence 
being determined by the valve potential of the added electrolyte. 
The lower this valve potential, the greater is the diminution in the 
quantity of deposited copper. 

From experiments with solutions of the nitrates, sulphates, and 
acetates of the heavy metals, it has been found that the propor- 
tion of the heavy metal, which is deposited in a soluble form by 
the same alternating current, varies with the nature of the acid 
radicle, but in all three cases the numbers obtained afford a series 
in which the metals are arranged in the same order. 
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Similar phenomena are exhibited with an aluminium electrode, 
but the valve-action effects are not so clearly developed in this case. 
H. M. D. 


Concentration Cells Built up from Ammoniacal Solutions of 
Silver Salts. A. Reycuiter (Bull. Soc. chim. Bely., 1914, 28, 
222—227).—It is shown that the #.M.F. of concentration cells of 
the type Ag |ammoniacal silver chloride (1) | ammoniacal silver 
chloride (2)| Ag, in which the two solutions have the same 
ammonia and different silver chloride concentrations, can be calcu- 
lated from the formula 965402 =2v/u+v.RT.logC@/c, in which 
C is the silver chloride concentration in the stronger, ¢ that in the 
more dilute, solution. 

The £.M.F. of cells in which the two solutions have the same 
silver chloride concentration and contain different quantities of 
ammonia is similarly given by 965402=nRT7'.log A/a, in which 
A and a are the free ammonia concentrations of the concentrated 
and dilute, solutions respectively, and nm is the ratio of ammonia 
to silver in the complex silver salt in the solutions: The calculated 
E£.M.F.’s are in satisfactory agreement with the experimental data 
recorded in the literature if it is assumed that n=2. H. M. D. 


Indices of Migration of the Ions and the Transport of 
Ammonia in Ammoniacal Solutions of Silver Nitrate. A. 
Reycauer (Bull, Soc. chim. Belg., 1914, 28, 215—222).— Measurements 
of the relative mobilities of the positive and negative ions show 
that the proportion of the current carried by the negative ion 
increases somewhat when ammonia is added to an aqueous solution 
of silver nitrate. From experiments with solutions obtained by the 
addition of ammonia to silver nitrate in the molar ratios 2: 1 and 
1: 1, it has been found that the change in the ammonia concentra- 
tion at the electrodes indicates respectively the transport of some- 
what less than 2 and 1 mols. of ammonia for each silver ion. It 
is suggested that the complex ions involved in the transport of the 
electric charge are those represented by the formule Ag’,2NH, and 
Ag’,NH;,H,O, and that the corresponding ion in pure aqueous 
solution is Ag’,2H,O. H. M. 


Indices of Migration of the Ions and the Transport of 
Ammonia in Ammoniacal Solutions of Copper Sulphate. 
A. Reycnter (Bull. Soc. chim. Belg., 1914, 28, 227—229).—The 
relative mobilities of the ions in aqueous solutions of copper sulphate 
are practically unaltered on the addition of ammonia. The change 
in the ammonia concentration resulting from the passage of the 
current indicates that at least four, and possibly five, molecules 
of ammonia are associated with the copper ion in the ammoniacal 
solutions. H. M. D. 


Preparation of Alloys for Magnetic Researches. J. DE 
FREUDENREICH (Arch, Sci. phys. nat., 1914, [iv], 38, 36—45).—Alloys 
of iron with nickel and cobalt, corresponding approximately with 


ii. 708 ‘ABSTRACTS OF CHEMICAL PAPERS. 


the formule Fe,Ni and Fe,Co, have been prepared by melting the 
two metals together in a magnesite crucible in an electric resistance 
furnace. Attempts to prepare these alloys by the thermite process 
from iron oxide and the second metal gave products which con- 
tained about 2% of aluminium and 2% of silicon. Such alloys had 
a magnetic saturation which was considerably smaller than the 
correct value for the pure alloys, and since no relationships could 
be deduced between the magnetic saturation and the impurities, the 
alloys were valueless for the purpose of the author. The magnetic 
saturation of the ferrocobalt alloy is 10% larger than that of pure 
iron, whereas the alloys prepared by the thermite process were only 
6°5% larger. J. F. 8. 


Magnetic Susceptibility and Electrolytic Dissociation. A. 
QuaRTAROLI (Gazzetta, 1914, 44, ii, 43—63).—The method previously 
described (this vol., ii, 619) has been applied to the study of the 
magnetic susceptibility of a number of solutions of iron, man- 
ganese, nickel, and cobalt salts, either alone or in the presence of 
mannitol or ammonium chloride, citrate, or tartrate. 

The results show that, although an undeniable relation exists 
between electrolytic dissociation and magnetic susceptibility, the 
latter does not depend merely on the free ions of the magnetic 
elements. Where complex ions are present, the susceptibility may 
be even greater than with the simple salts. Additional support 
is thus afforded by the general rule that the contribution of atoms 
to the physical constants of compounds is a variable dependent on 
the other atoms present, and probably also on the order of arrange 
ment. z. Et. P. 


Photographic Analysis of Explosions in the Magnetic Field. 
Harotp B. Dixon, C. Camppett, and W. E. Starer (Prec. Roy. Soc., 
1914, [A], 90, 506—511).—The explosion-waves in a series of gas 
mixtures have been photographed as the waves entered, traversed, 
and emerged from a magnetic field, and also when they travelled 
through the same tube in the absence of the magnetic field. The 
mixtures examined were: (1) cyanogen and oxygen with varying 
proportions of nitrogen; (2) hydrogen and oxygen in different pro- 
portions; (3) acetylene and oxygen; (4) carbon disulphide and 
oxygen; (5) carbon monoxide and oxygen. In no case do the 
photographs show any influence of the field on the explosion-wave 
phenomenon, and since the mechanism of a compression-wave 
affords a satisfactory explanation of the observed effects, the 
authors draw the conclusion that the velocity of the explosion- 


wave is not connected with the ionising ‘action of electrons. 
H. M. D. 


The Dilatation of Ferro-nickels over a Wide Temperature 
Interval. P. Curvenarp (Compt. rend., 1914, 159, 175—178).— 
A study of the dilatation and contraction of alloys of iron and 
nickel, varying from pure iron to pure nickel, over a temperature 
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range from —195° to 750°. The difference between the linear 
dimensions of bars of the alloys before and after heating are a 
measure of the amplitude of the irreversible transformation. 
These differences gradually tend towards zero on passing from iron 
to the alloy Fe,Ni, which is apparently the limit of irreversible 
alloys. The alloys between Fe,Ni and FeNi, have abnormal, 
quasi-reversible properties. For the alloy FeNi,, the dilatation 
takes place according to a parabolic law between 0° and 7 a 


Determination of the Specific Heat of Chlorine. Hermann 
Scamipt (Phys:kal. Zeitsch., 1914, 15, 720).—The author refers to his 
previous measurements of the velocity of sound in gases, in which 
the position of the stationary waves in a Kundt tube was made 
evident by the ionisation of the gas. H. M. D. 


Molecular Complexity at the Melting Point. D. E. Tsakatotos 
(J. Chim. phys., 1914, 12, 461—463).—A theoretical paper in which 
it is shown that the fatty acids mixed with water constitute 
binary systems which do not follow the general law put forward 
by Thole, Mussell and Dunstan (T., 1913, 108, 1108) that binary 
systems which have positive viscosity curves have also fusion curves 
which exhibit one or more maxima. The viscosity curves of the 
lower fatty acids and water are entirely positive, but the fusion 
curves show no maxima. The author explains the anomaly by 
the assumption that the molecular compounds formed between the 
acid and water exist only in the liquid state, and are dissociated 
as the mixture approaches its freezing point. An associated liquid 
is also considered as a binary system the constituents of which 
are alike, and that in certain cases the complex molecules dissociate 
as the freezing point is reached, in the same way as in the above- 
mentioned cases. J. F. 8S. 


Unimolecular Layers and Superfusion. Henri LABRousTE 
(Compt. rend., 1914, 159, 306—307).—In the case of substances such 
as trilaurin and tribenzoin, which exhibit marked superfusion, the 
matter obtained by joining together unimolecular layers appears 
in the liquid state if the substance can exist superfused at the 
experimental temperature. Fused or superfused substances can be 
spread out on water having a temperature considerably lower than 
the, melting point of these substances provided that the tempera- 
ture of the water is higher than the lowest temperature at which 
it is possible to obtain the substance in the superfused state. 
These rules do not apply to those substances, such as camphor, 
which spread out spontaneously on water, even in the solid state, 
owing to their volatile or soluble nature. W. G. 


An Exact Vapour Pressure Formula. Ivar W. CEDERBERG 
(Physikal. Zeitsch., 1914, 15, 697—705).—According to van der 
Waals, the relation between the vapour pressure p of a liquid and 
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the temperature 7 may be approximately represented by the 
formula log m)/p=a(@,/7'—1), in which my is the critical pressure, 
6 the critical temperature, and aa constant. It has already been 
pointed out that a is not constant, but is a function of the 
temperature. For a number of substances, the curves which are 
obtained by plotting a as a function of T are found to be convex 
to the temperature axis, and approximately symmetrical with 
reference to a line drawn through the minimum point on the 
curve at right angles to the temperature axis. Where this is not 
the case, the curve may be made symmetrical by an alteration of 
the critical pressure to an extent which falls within the limits 
of experimental error. On the assumption that this curve is 
symmetrical in all cases, it is suggested that the dependence of a 
on the temperature is represented by a=a. B(7/%-»”, in which 
a is the minimum value of a, B is a constant, and v is the reduced 
temperature corresponding with the minimum value of a. The 
resulting formula, loga)/p=a. B(%/%-»?.(6,/T—1), is found 
to afford an exact representation of the vapour pressures of water 
and benzene from the lowest temperatures up to the respective 
critical temperatures. 

Since the van der Waals’ equation may be regarded as a special 
form of the reduced vapour-pressure equation p/m)=/(7'/@), it 
was to be expected that the constants in the above equation would, 
at least in part, be found to have the same value for different 
substances. In point of fact, the value of B is approximately 
equal to 2 and v to # for non-associated substances, and for this 
group of liquids the vapour-pressure formula may be simplified by 
the introduction of these values. The constant a varies, however, 
from one substance to another. It is shown that a is connected 
with the latent heat of vaporisation by means of the formula 
a= }MdA/p(V—v), in which M is the modulus of Briggs’ 
logarithms, A the molecular heat of vaporisation, V the molecular 
volume of the saturated vapour, and v that of the liquid at the 
temperature (v= #) corresponding with the minimum value of a. 

H. M. D. 


An Apparatus for Boiling-point Determination without 
Thermometer Correction. Tueopor Paut and Karu Scuantz ( Ber., 
1914, 47, 2285—-2288).—An apparatus is described embodying the 
principles of Beckmann’s boiling-point apparatus and Kahlbaum’s 
still-head ; the condenser can, by rotating, be moved from a reflux 
position to one for direct distillation. Without disconnecting -the 
apparatus in any way, it is therefore possible to determine the 
boiling point of a mixture first at constant composition and then 
during distillation. For details the original paper should be 
consulted. a7 


Advantageous Form of Still for the Exact Measurement of 
Boiling Point during Fractional Distillation. Turopore W. 
Ricwarps and Freperick Barry (J. Amer. Chem. Soc., 1914. 36, 
1787—1791).—Apparatus is described which has been devised for 
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the exact determination of boiling points. Its essential feature is 
that the whole stem of the thermometer is maintained at the 
temperature of the vapour, and the boiling point of the actual 
distillate can thus be accurately ascertained. 

It consists of a flask and a wide tube held parallel to the neck, 
and connected with the latter by two side-tubes at the top and 
bottom. The upper side-tube, which forms the exit tube for the 
vapour, is joined to the upper end of the neck of the flask. The 
lower side-tube, which serves to return the prematurely condensed 
liquid to the flask, is a constricted continuation of the end of 
the wide tube; it is bent into the form of a shallow U, and fused 
into the neck of the flask at a point a few cm. above the bulb. 
The wide tube is open at the top, where it is so constricted as to 
receive and hold closely a Beckmann thermometer at a point near 
the zero mark. The thermometer can be made to fit without 
grinding, as a liquid seal will collect at this point and prevent the 
escape of vapour, but for use with hygroscopic liquids a ground 
joint must be employed. The wide tube and upper connecting 
tube are encased in a thick shell of asbestos. 

In a second form of the apparatus, suitable for use with small 
Anschiitz thermometers, the upper end of the wide tube is fitted 
with a glass stopper provided with a hook, from which the thermo- 
meter can be suspended. 

The apparatus is of simple construction, efficient, and convenient 
in use, and can be easily cleaned. E. G. 


Theory of the Fractional Distillation of Mixtures of Water 
and Alcohol. E. CnHenarp (Bull. Soc. chim. 1914, [iv], 15, 
646—649).—A study of the conditions governing fractionation by 
condensation, which requires, as essential, the continuous removal 
of the condensed liquid from contact with the vapours producing 
it. The apparatus consisted of an unpolished copper tube 35 cm. 
long and 1 cm. internal diameter, bent slightly downwards and 
fitted midway with a tube for collecting the condensed liquid and 
exhausting the apparatus. A thermometer at each end of the 
tube gave the temperatures between which condensation occurred. 
The ratio of condensed liquid (p) to the total weight of vapour 
(P) passing through the tube varied with the velocity of flow of 
the vapour through the tube. This ratio, p/P, was higher with 
a low velocity, as was also the ratio of condensed alcohol to total 
alcohol. W. G. 


Laboratory Fractionating Apparatus. Henri Vicrevx (Bulli. 
Soc. chim., 1914, [iv], 15, 682—685. Compare Hildt, this vol., 1i, 103). 
—A comparison of the effectiveness of the Chenard and Vigreux 
fractionating columns for separating such mixtures as water and 
alcohol or benzene and toluene by fractional distillation. Length 
for length, the Vigreux column is far more efficient than the 
Chenard. W. G. 
48—2 
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Heat of Formation of Solid Solutions. H. W. Foote and 
Briain Saxton (J. Amer. Chem. Soc., 1914, 36, 1704—1708).—An 
account is given of determinations of the heats of solid solution 
of sodium chlorate in silver chlorate, and of silver chlorate in 
sodium chlorate. The method employed consisted in determining 
the heats of solution in water of the mixed crystals and of 
mechanical mixtures of the same empirical composition. The 
difference between these two values gives the heat of formation 
of the mixed crystals from the single salts. Four samples of mixed 
crystals were prepared by means of Foote’s data (A., 1892, ii, 453). 
Two of the samples were on the sodium chlorate side, and crystal- 
lised as cubes, whilst the other two contained an excess of silver 
chlorate and were tetragonal. 

The results show that both the molecular heats of formation 
of the solid solutions are small and of opposite sign. The values 
for the isometric crystals are almost constant, showing that there 
is little or no heat of dilution, but those for the tetragonal crystals 
show a small variation, indicating that in this case there is a small 
heat of dilution. The amount of silver chlorate which can be 
taken up by sodium chlorate to form mixed crystals increases with 
the temperature, and the process is accompanied by absorption of 
heat, whereas in the case of the tetragonal crystals the reverse is 
true. In the relation of the heat of solution to the temperature- 
coefficient of solubility, Le Chatelier’s law is therefore applicable 
to solid solutions as well as to solutions of other types. E. G. 


A Regularity between Molecular Heat of Combustion and 
its Bearing on the Constitution of the Hydrocarbons. GervaisE 
Le Bas (Chem. News, 1914, 110, 26—27, 37—38).—The molecular 
heat of combustion of gaseous, liquid, and solid paraffins is pro- 
portional to the number of valency units in the hydrocarbon 
molecule. From the data for the gaseous paraffins this ratio is 
equal to 26°5, which is regarded as the effective combustion value 
of the hydrogen atom. The effective combustion value for com- 
bined carbon is therefore 4x 26°5=106°0. In the case of the 
olefines and acetylenes, the observed heats of combustion are 
greater than those calculated from the effective heat values of 
carbon and hydrogen, the differences corresponding with the double 
and triple bonds being +15°8 and +44°3 cal. respectively. 

The heats of combustion of cyclopropane and cyclobutane are 
also greater than the calculated values to the extent of 15°3 and 
18°0 cals., whilst for cyclopentane and cyclohexane the observed 
and calculated values are in satisfactory agreement. It is sup- 
posed that this corresponds with the stability of the various ring 

ms. 

The data for benzene and its derivatives indicate that these are 
saturated compounds, whilst cyclohexadiene and cyclohexene 
behave like unsaturated hydrocarbons. The fact that benzene 
behaves like a saturated hydrocarbon on combustion is discussed 
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with reference to the question of its constitution. Since no double 
bonds are present, it is suggested that the unsaturation is dis- 
tributed uniformly between all the carbon atoms in the molecule as 
represented by the formula 
| | 

-Nf 
NY 

— H. M. D. 


Calculation of Constants for the Heats of Combustion of 
Hydrocarbons. H. Sranutey Reperove (Chem. News, 1914, 110, 
73—74).—Polemical. The method of procedure, adopted by Le 
Bas (preceding abstract) in deducing constants from the heats of 
combustion of the hydrocarbons, is subjected to criticism. The 
relation between the heat of combustion of the saturated hydro- 
carbons and the valency number, according to which the constant 
for carbon is exactly four times the constant for hydrogen, is, in 
the author’s opinion, accidental in character. If a general relation- 
ship were involved, it would hold for compounds containing other 
elements, which is not the case. H. M. D. 


Heat of Vaporisation of Normal Liquids. James Kenpatu 
(J. Amer. Chem. Soc., 1914, 36, 1620—1630).—The accuracy of the 
various equations which have been proposed for representing the 
variation of heat of vaporisation with temperature has been tested 
by comparison with the experimental results obtained for octane, 
methyl butyrate, carbon tetrachloride, and fluorobenzene by 
Young. For the first three compounds, the author’s equation (this 
vol., il, 101) and that of Mills (A:, 1907, ii, 226) show the best 
agreement with Young’s figures, whilst in the case of fluorobenzene 
the experimental results are shown to be inaccurate. 

It is pointed out that no conclusions can be drawn as to the 
relative theoretical merits of the different formule, and that at 
present they are merely of service as checks on the experimental 
data. E. G. 


Influence of Temperature on the Density and Electrical 
Conductivity of Aqueous Salt Solutions. II. Hernricu 
Ciausen (Ann. Physik, 1914, [iv], 44, 1067—1076. Compare A., 
1912, ii, 119).—The density and electrical conductivity of aqueous 
solutions of rubidium chloride, bromide, iodide, nitrate, and 
sulphate, and also of cesium chloride, have been measured at 6°, 
18°, and 30°. The experimental data are interpreted in accord- 
ance with the views put forward by Heydweiller (A., 1910, ii, 106; 
1912, ii, 433), and afford further support for the theory that the 
difference in the density of solution and solvent is determined by 
coefficients characteristic of the ionised and non-ionised molecules. 
H. M. D. 
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Electrical Conductivity and Viscosity of Solutions of Sodium 
Iodide and Potassium Iodide in Mixtures of Ethyl Alcohol 
and Water. E. P. Wieatman, P. B. Davis, A. Hotmgs, and Harry 
©. Jones (J. Chim. phys., 1914, 12, 385—427)—The viscosity aud 
fluidity of V/8-solutions of sodium iodide and potassium iodide in 
ethyl alcohol, and in mixtures of ethyl alcohol and water from 
100—0%, have been determined at temperatures 15°, 25°, and 35°. 
Conductivity determinations have been made of V/8- and V/128- 
solutions of potassium iodide in alcohol-water mixtures from 
0°0—96'09% alcohol at 20°, and a further series of V/8, V/32, 
N/128, and V/1024 in similar alcohol-water mixtures at the same 
temperature. There is a slight increase in the viscosity of alcohol- 
water mixtures when sodium iodide or potassium iodide is dis- 
solved in them to form a WN /8-solution in all cases from 100% 
alcohol to 60% alcohol; below this concentration there is a slight 
diminution in the viscosity. On elevation of temperature, the 
point where the fluidity curve of the solution cuts that of the 
solvent is displaced, and the displacement is to be attributed to 
a change in the association of the solvent. The change in the 
association is greater for water than for alcohol. The viscosity 
changes are to be explained by the theory previously put forward 
by Jones and his collaborators (A., 1906, ii, 737). A continuous 
diminution in the electrical conductivity of solutions of potassium 
iodide and sodium iodide occurs on passing from pure water to 
pure alcohol, the diminution being most noticeable in those solu- 
tions containing a high percentage of water, and least noticeable 
in those containing a small percentage of water. This is probably 
to be explained by the fact that the association of alcohol is 
changed only very slightly by the addition of small quantities of 
water, whilst the association of water is strongly affected by the 
addition of small quantities of alcohol. Since viscosity and 
association are closely connected, it is to be taken that the same 
explanation will apply to the viscosity changes, or, to express it 
differently, in mixtures of alcohol and water there is a far larger 
change in the viscosity of the water than in that of the alcohol. 
The decrease in the conductivity of potassium iodide with increase 
in the percentage of alcohol is more rapid than the corresponding 
decrease for sodium iodide in the same solvents, due, no doubt, to 
the greater atomic volume of the potassium iodide (compare Jones 
and Veazey, A., 1907, ii, 438; 1908, ii, 259, 260). Hydration has 
practically no influence on the conductivity at any temperature, 
however; with the elevation of temperature the dissociation of 
feebly hydrated ions produces a slight increase in the temperature- 
coefficient of most solutions containing water. Alcohol solutions 
have temperature-coefficients which are linear functions, and con- 
sequently indicate that no “alcoholation” has occurred. The 
conductivity curves, which appear to be non-symmetrical, become 
symmetrical if they are prolonged up to 100%, and then they form 
symmetrical curves with the point of symmetry at 80% alcohol 
instead of 50%. On raising the temperature, the curves tend to 
become linear functions, which is to be attributed to the fact that 
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under similar conditions the fluidity curves also tend to become 
linear. J. F. 8. 


Stalagmometric Estimations of Small Hydroxyl Ion Concen- 
trations. Jutius Gros and [rene D. Gérz (Biochem. Zeitsch., 1914, 
66, 165—-172).—By means of a Donnan stalagmometer, the sur- 
face tension at the interface of a solution of 0°25% stearic acid and 
aqueous solutions of alkalis was measured. It was found that a 
calibration curve could be obtained for concentrations of pure 
sodium hydroxide solutions between the concentrations 2°10-4 
and 25°10-4 WV. The method is more sensitive when the alkaline 
solution contains neutral salts (for example, potassium chloride in 
about 0°3N concentration). In this case measurements could be 
made over the range of 5°10-5 to 6°10-4 WV. The method is still 
more sensitive when the hydroxyl ions arise from the hydrolytic 
dissociation of weak salts, when concentrations of OH ions to 
210-7 NW affect the tension at the interface. It was found, how- 
ever, that it was not possible to employ the changes in the tensions 
at the interfaces to determine the hydrolysis constant, owing to 
disturbing influences (possibly adsorption phenomena). 

S. B. 8. 


Stalagmometric Studies of Solutions of Colloids and 
Crystalloids. V. The Relationship between Physiological 
and Physico-chemical Action of Neutral Salts. L. Brerczetier 
(Biochem. Zeitsch., 1914, 66, 173—190).—Capillary-active substances, 
such as ethyl alcohol, phenol, thymol, menthol, camphor, quinol, 
a-naphthol, sodium glycocholate, albumose, and caseinogen, lower 
the surface tension of water more in the presence than in the 
absence of salts when the solutions are not saturated with the 
substances. These phenomena run parallel with the physiological 
activities of the substances. The surface tensions of the salt solu- 
tions saturated with these substances are, however, not smaller than 
those of the salt-free solutions. The surface tension of saturated 
ammonium sulphate solution is not lowered by thymol, camphor, 
menthol, or glycocholic acid. The various phenomena are best 


explained on the assumption of hydrate formation by salts. 
S. B. S. 


Stalagmometric Studies of Solutions of Colloids and 
Crystalloids. VI. The Action of Phenol on the Surface 
Tension of Protein Solutions. L. Berczetiter (Biochem. Zeitsch., 
1914, 66, 191—201).—The surface tension of solutions of serum, 
various proteins, peptones, and ereptone are lowered more by 
phenol than is that of pure water. The same phenomenon is 
shown by pecresol and chloral hydrate, but not by ethyl alcohol, 
propyl alcohol, triacetin, and camphor. This lowering is not 
caused by the concentration at the surface of the phenol, but by 
that of the protein. The diminution of the bactericidal activity 
of phenol by serum, as observed by Ehrlich and Bechhold, can be 
explained by means of the surface-tension theory. 8. B. S. 
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Stalagmometric Studies of Solutions of Colloids and 
Crystailoids. VII. Ph:rmacological Activity and the Lower- 
ing of Surface Tensions. L. Berczevier (Biochem. Zeitsch., 1914, 
66, 202—206).—The measurements of the surface tensions of a 
number of phenol solutions show the general relationship between 
the capacity of substances to lower the surface tension of water 
and their pharmacological action as indicated by Traube and 
others. S. B.S. 


Stalagmometric Studies of Solutions of Colloids and 
Crystallvids. VIII. Some Complexes of Protein and Starch 
with other Colloids. L. Bexcze.uer (Biochem. Zeitsch., 1914, 66, 
207—217).—Soaps diminish the surface tension of water less in 
the presence of proteins than in their absence. The effect of the 
proteins is increased if the mixtures are kept some time before the 
stalagmometric measurements are made. Similar phenomena were 
observed with starch solutions, and with mixtures of albumoses 
and peptones with proteins. The results are explained on the 
assumption of the formation of colloidal complexes. Bile salts are 
bound by proteins, but not by starch. S. B. S. 


Stalagmometric Studies of Solutions of Colloids and 
Crystalloids. IX. Colloidal Complexes of Cholesterol. L. 
Berczecuer (Biochem, Zeitsch., 1914, 66, 2183—224).-—The stalagmo- 
metric measurements indicate the formation of colloidal complexes 
in soap—cholesterol and soap—protein mixtures, which change with 
changing hydroxyl ion concentraticn. A complex, but not quite 
similar to these, is formed with lecithin and cholesterol. No 
evidence of a complex between saponin and cholesterol could be 
obtained. S. B. S. 


Stalagmometric Studies of Solutions of Colloids and 
Crystalloids. X. The A: tion of Certain Narcotics on Lecithin 
Solutions. L. Berczeiuer (Brochem. Z-itsch., 1914,66 225—230).— 
Narcotics increase the surface tension of lecithin solutions. After 
narcosis, the surface tension of the urine is often lowered by non- 
volatile products. S. B. S. 


The Adsorption Isotherm in the Region of very Small Con- 
centrations. G. Trimp.ieR (Xolloid, Zeitach., 1914. 15, 10—-18).— 
The question of the validity of the exponential adsorption formula 
at very small concentrations has been examined by experiments on 
the adsorption of fluorescein from aqueous solution by animal 
charcoal. The concentration of the fluorescein was determined 
spectrophotometrically in the case of the more concentrated solu- 
tions (0°05—0°0005 gram per litre), and by measurement of the 
intensity of the fluorescence in the case of the more dilute solutions 
(0°0005—0°000005 gram per litre). 

From observations on the rate of adsorption, it was found that 
the initial stage in which the fluorescein is rapidly absorbed is 
succeeded by a period of relatively slow fall in the concentration 
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of the fluorescein solution. No definite condition of equilibrium 
was attainable, and on this account the experiments were arranged 
so as to afford a measure of the initial rapid absorption. This 
method of procedure is justified by the probability that the slow 
absorption is due to a secondary change not directly connected 
with the true adsorption. 

The experimental results are in satisfactory agreement with the 
requirements of the formula z=a.c" if a=0°25 and n=0'18. It 
would thus appear that there is no measurable lower limit of con- 
centration at which the exponential formula loses its validity as a 
means of expressing the adsorption from solution. H. M. D. 


Dissociation of Hydrogen into Atoms. I. Irvine Lanemuir 
and G. M. J. Mackay (J. Amer. Chem. Soc., 1914. 36, 1708—1722),.— 
In earlier papers (A., 1912, ii, 231, 826, 1162) it has been shown 
that hydrogen, particularly at low pressures, is readily dissociated 
into atoms by metallic wires at very high temperatures. It has 
now been found, however, that there is good reason for suspecting 
that the actual values recorded for the degree of dissociation are 
much too high, and this was thought to be due to an incorrect 
assumption as to the diffusion-coefficient of hydrogen atoms 
through molecular hydrogen 

Experiments have therefore been carried out by methods which 
do not necessitate any assumption as to the magnitude of the 
diffusion-coefficient. Single-loop filaments of pure tungsten wire 
were mounted in large, cylindrical lamp-bulbs. The temperatures 
were determined by means of the relation 7=11230/7°029—log H, 
where # is the intrinsic brilliancy of the filament in international 
candle-power per sq. cm. of projected area. On this scale, the 
m. p. of tungsten is 3540° (abs. temp.), which is regarded as more 
probable than the lower values usually assigned to it. The 
temperatures were also determined by measuring the resistance, 
and also by matching the colour of the emitted light against that 
of a standard provided with a blue screen. The three methods 
nearly always gave concordant results. 

Measurements have been made of the total losses of heat from 
tungsten wires in hydrogen at pressures ranging from 10 mm. up 
to ordinary atmospheric pressure, and also at very low pressures 
from 0°01 to 0°2 mm. Experiments have also been made with 
nitrogen in order to compare the loss of heat in this gas with that 
in hydrogen. 

The results obtained show a striking difference in the effects in 
the two gases. In the case of nitrogen, the values for the power 
consumption decrease steadily at all temperatures as the pressure 
is reduced, and in hydrogen at temperatures up to 1500—1700° a 
similar decrease occurs. At higher temperatures in hydrogen, 
however, the power consumption is much greater at low pressures 
than at atmospheric pressure. At very high temperatures, that 
part of the loss of heat which depends on the dissociation of the 
hydrogen increases very rapidly, and becomes 50 or 100 times ag 
large as the possible experimental error. E. G. 
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Osmotic Data in Relation to Progressive Hydration. W. R. 
BousFigup (Proc. Roy. Soe., 1914, [A], 90, 544 —-548).—A_ theoretical 
paper in which it is shown that the formula connecting the osmotic 
pressure with the vapour-pressure lowering of a solution may be 
deduced on the basis of a definition of osmotic pressure which does 
not permit of the assumption that this varies with hydrostatic 
pressure. The expressions given previously for the osmotic data in 
terms of progressive hydration (T., 1914, 105, 609) can now be 
written in the simpler and more accurate form 

P/R'T=A]/F! =8p/p=i/h—n, 
in which P is the osmotic pressure in atmospheres, A the freezing- 
point lowering, 5p/p the relative lowering of the vapour pressure, 
A the total number of molecules of water per molecule of solute, 
n the number of molecules of water combined with one molecule 
of solute, and 7 is the ionisation factor. The values of the constants 
are R’=4'557 and F’/=103°6. H. M. D. 


Attempt at a Physical Explanation of the Semipermeability 
of Living Cells to Ions. Pierre Girarp (Compt. rend.. 1914, 159, 
376—379).—If between an acid solution of barium chloride and 
pure water, each containing an electrode, a goldbeater skin 
0'1 mm, in thickness intervenes, chlorine diffuses through into the 
water five times faster than the barium. If, on the other hand, 
an alkaline solution of barium chloride is used, it is the barium 
which diffuses the faster. If the thickness of the membrane is 
increased to 0°5 mm., the passage of the two ions equalise one 
another. In the system electrode—acid solution of barium 
chloride—water—electrode, the algebraic sum of the differences of 
potential is equal to +0°075 volt. The interposition of the thin 
membrane between the water and the barium chloride inverts the 
sign of the sum of the potential differences, and it becomes equal 
to —0°025 volt, this inversion favouring the passage of the chlorine 
ions. The author considers that it is this state of polarisation of 
the membrane which gives it its relative semipermeability, this 
being relative only on account of the progressive lowering of the 
state of polarisation. He is of the opinion that the above process is 
analogous to that which takes place in living cells. W. G. 


The Most Simple Method of Crystallographic Description. 
E. von Feperrov (Zeitsch. Kryst. Min., 1914, 54, 17—45).—For many 
years the author has been endeavouring to perfect a system whereby 
the crystalline form of a substance may be made to serve for its 
identification. In the course of this work, the difficulties in- 
cidental to the measurement of crystals, and the recording of the 
data necessary for their complete description, have been reduced 
toa minimum. The usual method of describing crystals is held to 
be very inconvenient, and such descriptions often contain numerous 
errors. 

A special universal goniometer, designed for rapid rather than 
specially accurate work, is described. The necessary angles are 
measured with this instrument, and from them a gnomostereo- 
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graphic projection is made upon a specially prepared diagram. By 
the method of zonal calculation, involving the employment of 
bipolar spherical co-ordinates, all other angles on the crystal can 
be calculated by simple addition or subtraction of natural co- 
tangents. The author appeals to crystallographers to employ his 
method of description in order to facilitate the tabulation of data 
for his tables for crystallochemical analysis. E, H. R. 


The Theoretical and Experimental Investigation of Crystal 
Structure. P. Grorn (Zeitsch. Kryst. Min., 1914, 54, 65—73).—A 
historical sketch of the development of the modern theory of 
crystal structure is given, followed by a description of the recent 
work of W. H. Bragg and W. L. Bragg, and a discussion of their 
results. It must now be concluded that molecules as such do not 
exist in crystals, but only in amorphous substances. Barlow and 
Pope came to the same conclusion in an entirely different manner. 
Polymorphism can no longer be explained by the difference in size 
between the molecules of the two modifications. Among other 
important questions which now arise is that of the difference 
between chemical and physical isomerides. In future, the “topic 
parameters” will be replaced by the actual dimensions of the space- 
unit of the crystal. E. H. R. 


Chemical Significance of Crystalline Form. Wu iam Bartow 
and Wititiam Jackson Pope (J. Amer. Chem. Soc., 1914, 36, 
1675—1686, 1694—1695).—The authors reply to the objections 
raised by Richards (A., 1913, ii, 483) to their views on the relation- 
ship between crystal structure and chemical constitution, and point 
out that their method of quantitative treatment for the elucidation 
of this relationship has proved so fertile in co-ordinating chemistry 
and crystallography as to be incapable of being affected by such 
adverse criticism. E. G. 


Further Remarks Concerning the Chemical Significance of 
Crystalline Form. TuHropore W. Ricuarps (J. Amer. Chem. Scc., 
1914, 36, 1686—1694).—A reply to Barlow and Pope (preceding 
abstract). E. G. 


An Association of Crystals of Unlike Symmetry. A. 
Durrour (Compt. rend., 1914, 159, 260—263).—A study of mixed 
crystals of the isodimorphous dichromates of potassium and 
ammonium. From _ solutions containing less than 65% of 
ammonium salt, triclinic crystals, similar to those of the potassium 
salt, separate ; when this proportion is exceeded, monoclinic crystals 
are formed, isomorphous with the ammonium salt, together with 
an unstable form of the potassium salt. From a solution contain- 
ing 60% of ammonium dichromate, monoclinic crystals are first 
deposited. Subsequently, triclinic crystals grow upon the former, 
which themselves gradually disappear. From the regular manner 
in which the triclinic crystals become orientated upon the mono- 
clinic variety, the author is led to modify the axial ratios of the 
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triclinic potassium salt. There is now seen to be a close morpho- 
tropic resemblance between the two kinds of crystal, which would 


account for the regular manner of growth of the one upon the 
other. E. H. R. 


Mixed Crystals of Ammonium Chloride with Manganese 
Chloride. H. W. Foore and Biarr Saxton (J. Amer. Chem. Soc., 
1914, 36, 1695—1704).—Although several investigators have 
studied the products which are formed when mixed solutions of 
ammonium and manganese chlorides are allowed to crystallise, the 
extent of mixed crystal formation and the conditions under which 
mixed crystals are produced instead of double salts have not 
hitherto been determined. 

A study of this subject has now been carried out by the solu- 
bility method employed by Foote (A., 1912, ii, 847) in investigating 
the mixed crystals of ammonium chloride with nickel and cobalt 
chlorides. Determinations have been made of the solubility of 
various mixtures of ammonium and manganese chlorides at 25°, 
and both the residues and solutions have been analysed. 

The results show that ammonium chloride and the double salt 
2NH,C1,MnCl,,2H,O (Saunders, A., 1892, 781) form two series of 
mixed crystals, a and B, there being a gap between the limiting 
composition of each type. An investigation of the heats of forma- 
tion of the mixed crystals has shown that that of the §-crystals 
is positive, whilst that of the a-crystals is negative. The f-crystals 
are to be regarded as a solid solution of ammonium chloride in the 
double salt, and the a-crystals as a solid solution of the double 
salt in ammonium chloride. E. G. 


Reversible Transformation of Emulsoid Solutions of Gum 
Arabic and Gelatin into the Suspensoid Condition and the 
Properties of these Systems. 0. Scarpa (Kolloid. Zeitsch., 1914, 
15, 8—10).— When ethyl alcohol is added gradually to an aqueous 
solution containing about 2% of gum arabic or gelatin, the liquid 
becomes opalescent, and ultramicroscopic observation indicates 
that the emulsoid has been transformed into a suspensoid. The 
change in question is reversible. 

The colloidal particles of the suspensoid system move towards 
the positive pole in an electrical field, indicating that both gum 
arabic and gelatin are electro-negative colloids. The suspensoid 
solution of gum arabic is coagulated on the addition of most salts, 
acids, and bases, but a perfectly clear, non-opalescent solution is 
obtained bY the addition of mercuric chloride. The opalescent 
solutions of gelatin are precipitated by mercuric chloride, copper 
sulphate, and ferric chloride, but most other electrolytes convert 
the suspensoid into an optically clear solution. The coagulation 
is in most cases reversible, and this holds also for the product which 
separates at the positive pole when an electric field is applied. 

H. M. D. 


Adsorption, Imbibition, and Osmotic Pressure of Colloids. 
M. Potdnyi (Biochem. Zeitsch., 1914, 66, 258—268).—By means of a 
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thermodynamic cycle, the following relationships were deduced. 
When a gel is in equilibrium with a solution, w=c/RT.dx/dc, 
where uw is the amount of the dissolved substance concentrated in 
the gel, ¢ the concentration of the solution, # the imbibition 
pressure of the gel, and R and 7 have the ordinary significance. 
The statement that has often been made, but not verified, that 
substances which favour imbibition are positively adsorbed, 
whereas those which inhibit inhibition are negatively adsorbed, is 
a strict law if certain premises are made. Such premises are 
fulfilled when the separation of the adsorbed substance can take 
place continuously, and the adsorption process is a reversible one. 
Accepting the same premises, substances which increase the osmotic 
pressure of colloids are positively adsorbed by the colloids, whereas 
those which diminish the osmotic pressure are negatively adsorbed. 
The following equation expresses the relation of a colloid to the 
solution, w/=c/RT.dp/dc, where wu’ is the concentration of the 
substance in the colloid and p the osmotic pressure of the colloidal 
solution. Ss. B. 8. 


Contraction Phenomena. Rapwaet Ep. Lresecane (Xolloid. 
Zeitsch., 1914, 15, 18—23).—An account is given of a number of 
peculiar structures, the development of which is attributed to the 
contraction in gels and other systems in which chemical inter- 
action is accompanied by the formation of precipitation membranes. 
The formation of completely enclosed cavities and of cavities com- 
municating with the exterior may result in this way, and the 
importance of these effects in the interpretation of certain geo- 
logical configurations is emphasised. H. M. D. 


Reversible Reactions of Water on Iron and Ferrous Oxide. 
G. (HAUDRON (Compt. rend,, 1914. 159, 237—239, Compare Sainte- 
Claire Deville, cb¢d., 1870, 70, 105; Preuner, A., 1904, ii, 317).—A 
study of the equilibrium between iron and water at temperatures 
between 300° and 1000°. An apparatus similar in principle to 
that of Sainte-Claire Deville’s (loc. cit.) was used, the source of 
heat being an electric furnace. The equilibrium was determined 
for the system iron, water, hydrogen, ferrous oxide, and for the 
system ferrous oxide, water, hydrogen, magnetic oxide of iron. 
There are two series of equilibria: (1) iron and ferrous oxide; 
(2) ferrous oxide and magnetic oxide of iron. W. G. 


Mechanism of Irreversible Phenomena Deduced from the 
Boltzmann-Gibbs Law of Distribution. R. Marce.win (J. Chim. 
phys., 1914, 12, 451—460).—A theoretical paper in which results 
deduced by another method (A., 1911, ii, 27) are now obtained 
from the law of distribution of Boltzmann-Gibbs. It is shown 
(1) that a physico-chemical complex in process of transforfation 
is made up of two systems which are changing in opposite direc- 
tions, and consist of a system I, the mass of which is constantly 
increasing, and a system II, the mass of which is constantly 
decreasing. The velocity of change which is observed experiment- 
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ally is the resultant of these two changes, and is given by the 
formula V=M[exp(—A,/RT)—exp(—A,/RT)], in which M is a 
constant depending on the temperature and the nature of the sub- 
stance of the reacting system, A, and Ag, are respectively the 
affinities of the systems I and II, and V is the velocity at the 
time ¢. The velocity with which the opposing systems are 
destroyed is given as a function of the temperature by the ex- 
pression dlog,v/dT=A/RT?+a/RT+8/R, in which the constants 
a and B are small in comparison with A. From the fact that a 
reaction does not take place instantaneously, the conclusion is to 
be drawn that the molecules capable of transformation are in an 
exceptional condition (critical condition), which is different from 
the mean condition. The energy necessary for converting a mole- 
cule in the mean condition into one in the critical condition is 
given by the expression 2 = RT? .dlog,v/dT. J. F.S. 


Velocity of Catalysis of Butyric Acid by means of Thoria. 
A. Korner (Bull. Soc. chim., 1914. [iv], 15, 649—657).—A study 
of the conditions governing the catalytic influence of thorium oxide 
on the conversion of butyric acid into butyrone by heat, the 
catalyst being distributed on the surface of glass balls in a copper 
tube. The results show that the amount of acid converted into 
ketone in a given time by a given weight of thorium oxide is 
constant and independent of the velocity of flow of the acid vapour. 
The velocity of decomposition is also independent of the weight of 
the catalyst used, the surface being constant, but it is apparently 
a function of the surface offered by the catalyst, and is probably 
proportional to this surface. The velocity of decomposition 
diminishes on diluting the acid with an inert vapour, when this 
dilution passes a certain limit. W. G. 


The Question of Associate Atoms. F. H. Lorine (Chem. News, 
1914, 110, 25—26).—It is supposed that the atoms of certain 
elements, the atomic weights of which seem to be invariable, are 
in reality composite, and contain two or more associate atoms in 


perfectly definite proportions. H. M. D. 


Theory of Valency and Molecular Structure. Wiutiam C. 
Arsem (J. Amer. Chem. Soc., 1914, 36, 1655—1675).—The theory put 
forward in this paper is based on the conception of molecules and 
atoms as systems of moving electrons, and of valency as a con- 
sequence of the relative stability of these systems. For example, 
a binary molecule composed of two univalent atoms is regarded 
as a stable system formed of two systems of moving electrons, the 
dynamic equilibrium being such that one electron oscillates 
periodically from one system to the other, and is common to both 
systems, neither of which is complete in itself. The oscillating 
electron is termed the “valence electron.” Valency is thus the 
property or power which an atom possesses of sharing a certain 
number of electrons with one or more other atoms in such a way 
that the atoms so united form a complete or perfect electron system 
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which is electrically neutral. This theory is developed and applied 
to the explanation of the mechanism of chemical reactions, tauto- 
merism, conductivity of metals, association, and dissociation and 
conductivity in electrolytes and gases. E, G. 


An Efficient Stirring Apparatus. WILHELM G.iuup and RicHarp 
Kemer (J. Soc. Chem. Ind., 1914, 33, 680).—The aim of the construc- 
tion is to meet as many needs as possible with one apparatus. It 
consists of a flask of 1500 c.c. capacity, constricted somewhat at 
the base so as to be equally efficient for small quantities of liquid. 
It is fitted with a hollow, ground-glass stopper, through which the 
stirring rod passes, with a condenser, and with a dropping funnel. 
The absence of rubber stoppers makes it suitable for nitrations, 
etc., and the whole apparatus may be heated in an oil bath with- 
out risk of fracture. A pear-shaped trap, which is filled with 
paraffin oil or other suitable liquid, is fused on to the stirring rod 
in the flask, and an extension of the stopper dips into it, so as to 
seal off the interior of the flask from the metal fittings of the 
stopper and upper portion of the stirring rod. The apparatus is 
easily detachable for cleaning purposes. G. F. M. 


Inorganic Chemistry. 


Bromine Hydrate. H. Giran (Compt. rend., 1914, 159, 246—248. 
Compare Léwig, Ann. Phys. Chem., 1829, 16, 376; Roozeboom, A., 
1886, 177).—A thermal analysis of mixtures of bromine and water 
containing more or less bromine than suffices to saturate the water, 
points to the composition of the hydrate of bromine being 
Br.,8H,O, and this formula is confirmed by chemical analysis of 
a specimen of the hydrate carefully freed from any occluded 
bromine or water, by centrifuging it on kaolin at a temperature 
just above 0°. W. G. 


A New Method of Determining the Atomic Weight of 
Iodine. Marcet Guicnarv (Compt. rend., 1914, 159, 185—188).— 
The author has determined the atomic weight of iodine by weigh- 
ing the iodine and oxygen liberated from a given weight of iodic 
anhydride on decomposition by heat. The iodic anhydride was 
prepared by the action of carefully purified, fuming nitric acid on 
iodine, and the product freed from occluded gases by heating at 
330°, repeatedly crystallised, and finally dehydrated by heating in 
a vacuum at 240° for fifteen hours in the final decomposition tube. 
The iodine liberated in the estimation was condensed in a spiral 
tube 1 metre long, and the oxygen absorbed by carefully purified 
heated copper, the decomposition being regulated so that not more 


ii. 724 ABSTRACTS OF CHEMICAL PAPERS. 


than 6 grams of iodic anhydride were decomposed in five hours. All 
starting materials and end products were weighed in sealed, 
evacuated tubes. The mean of five determinations gave 126°915 as 
the atomic weight of iodine. W. G. 


Nitrogen Generator. Cuas. van Brunt (J. Amer. Chem. Soc., 
1914, 36, 1448—1450).—The apparatus consists of a bulb provided 
with a long stem and a side-tube, and partly filled with an 
ammoniacal solution of ammonium carbonate or chloride; a tube 
filled with copper shavings is fitted into the top of the bulb. The 
stem of the latter is connected with a tube rising to the height of 
the bulb, and on this tube is a side-tube which extends upwards 
and enters the tube containing the copper shavings: A current of 
air is forced into the tube connected with the stem of the bulb, 
and rises upwards through the side-tube, carrying with it bubbles 
of the ammoniacal solution; the latter is thus circulated con- 
tinuously and allowed to pass through the copper shavings, whilst 
the air, deprived of oxygen, collects in the upper part of the bulb 
and escapes through the side-tube of the latter. W. P. 8. 


Active Nitrogen. H. B. Baker, Ericu Tiepe, R. J. Srrurr, and 
Emit Domcge (Ber., 1914, 47, 2283—2284).— The contradictory results 
of Tiede and Domcke (A., 1913, ii, 210; this vol., ii, 196) and 
Baker and Strutt (this vol., ii, 357) are due to differences in the 
apparatus employed. With the apparatus -of the former investi- 
gators it was possible to increase the brightness of the after-glow 
of the electric discharge in nitrogen by the introduction of a little 
oxygen, a slightly larger quantity of oxygen, however, causing an 
entire disappearance of the effect. On the other hand, with the 
apparatus employed by the latter investigators, no appreciable 
diminution in the after-glow was observed even with pure nitrogen 
which gave the desired effect in the other apparatus. 

It is therefore probable that a trace of oxygen favours those 
conditions in the discharge which give rise to active nitrogen, but 
in a suitable apparatus the result can be obtained even with the 
purest nitrogen. D. F. T. 


The Nitrogen After-glow. Nitrogen Glow and Metallic 
Vapour. Ericn Trepe ans Eur Domeke (#er., 1914, 4'7. 2284—2255). 
—A final reply to Kénig and Eléd (this vol., ii, 266), rejecting 
the suggestion that to metallic vapours are to be attributed the 
effects in the after-glow of nitrogen, which the authors have 
ascribed to oxygen (compare Baker, Tiede, Strutt and Domcke, 
preceding abstfact). D. F. T. 


Preparation of Ammonia from Nitrogen and Hydrogen at 
High Pressure and Temperature in Presence of a Catalyst. 
Nicotem Caro (D.R.-P. 272638).—In the preparation of ammonia 
by passing a mixture of hydrogen and nitrogen at high pressure 
and temperature over soda-lime, potash-lime, etc., containing 
metals of the iron group, the latter are conveniently replaced by 
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either titanium or vanadium, or both, these giving an equally 
high yield of ammonia and showing less sensitiveness towards 
impurities acting as contact-poisons. T. H. P. 


Manufacture of Readily Soluble, Stable Perborate Prepara- 
tions. Vermnicre Fasriken FUR LasoratToriumsBepaRF (D.R.-P. 
271194).—The normal salts used in the original process (A., 1913, 
i, 1052) are replaced by the corresponding acid salts, these being 
mixed, in the dry or dissolved state, with perborate in such propor- 
tion that their acidity is not more than sufficient to neutralise one- 
half of either the alkali or base present in the perborate. The pre- 
paration of the complex perborates is facilitated and their con- 
sistency improved if the constituents are either mixed with water 
or aqueous alcohol and dried at a gentle heat, or fused on a water- 
bath, and thus partly or completely dehydrated. T. H. P. 


Carbon: its Molecular Structure and Mode of Oxidation. 
Maurice Copisarow (Mem. Manchester Phil. Soc., 1914,58,No. x, 1—11). 
—Basing his arguments on the three assumptions that a carbon 
molecule contains a large number of atoms, that a carbon atom is 
always quadrivalent, and that carbon exists in three allotropic 
modifications, the author advances reasons for his opinions that 
polyatomic molecules of elements may be represented by constitu- 
tional formule in a similar manner to the molecules of compounds, 
and that polyatomic molecules, combining with one another and 
yielding, finally, single molecules, must either disintegrate before 
the reaction, or more probably form a complex or complexes which 
are stable or unstable, according to the conditions (compare Dixon, 
T., 1896, 69, 774; 1899, 75, 630; Rhead and Wheeler, T., 1910, 
97, 2181; 1911, 99, 1140; 1913, 108, 461). 

The arrangement of the atoms in a carbon molecule must be 
such that the atoms can rotate freely or form a partly rigid 
structure, or a completely rigid structure; these three cases are 
considered to correspond with amorphous carbon, graphite, and 
diamond respectively. C. 8. 


The Formation of Carbon Monoxide During the Rapid Com- 
bustion of Carbon. F. M. G. Jonnson and D. McInrosu (Trans. 
Roy. Soc. Canada, 1913, 7, iii, 161—162).—Percentages of carbon 
monoxide varying from 6°2 to 89 have been found in the gases: 
produced by the combustion of a mixture of carbon with excess 
of potassium chlorate, either in a vacuum or in air. Since the 
temperature of the combustion was only about 1000°, the presence 
of carbon monoxide is not due to thermal decomposition of the 
dioxide, and it is therefore held to confirm the view that the 
formation of the monoxide is the first stage in the combustion of 
carbon. G. F. M. 


Colloidal Silicon. R. AstrauK and A. Gutster (Kolloid. Zeitsch., 
1914, 15, 23—27).—The authors have prepared colloidal silicon 
by reduction of silica by the action of magnesium, potassium, and 
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sodium. Magnesium and potassium give rise to products which 

ield colloidal solutions of different degrees of stability. Accord- 
ing to the results of numerous experiments, these solutions may be 
divided into two groups, but it has not been found possible to 
determine the conditions which yield solutions belonging to the 
respective groups. Both series of solutions are readily coagulated 
by rise of temperature and by the addition of electrolytes. By 
dialysing the more stable solutions prepared by reduction with 
potassium, it was found possible to concentrate the colloidal solu- 
tions to some extent by evaporation over concentrated sulphuric 
acid. In this way, solutions containing approximately 0°05% of 
the disperse phase could be obtained. 

The yellow solutions obtained from the product of the reaction 
with sodium are in some respects much more stable. They are 
readily dialysed, and can be concentrated over concentrated 
sulphuric acid without much coagulation; the solutions are, how- 
ever, sensitive towards electrolytes. H. M. D. 


Attempts to Produce the Rare Gases by Electric Discharge. 
Tomas R. Merton (Proc. Roy. Soc., 1914, [A], 90, 549—553).—The 
question of the production of neon and helium by electric dis- 
charge in vacuum tubes has been further examined with an 
arrangement of — which differs considerably from that 
employed either by Collie and Patterson (T., 1913, 103, 419) or by 
Strutt (this vol., ii, 201). In the design of this apparatus, the 
most rigorous precautions were taken to ensure the exclusion of 
air. Hydrogen was admitted into the completely exhausted 
apparatus by heating a small, enclosed palladium tube, and after 
the passage of an induction-coil discharge, the residual gas was 
examined spectroscopically in a fine capillary tube attached to the 
apparatus. In some of the earlier experiments the residual gas 
showed the spectrum of argon, but this was‘found to be due to an 
exceedingly small, but continuous, leakage of air into the 
apparatus. When this was eliminated, no trace of argon, neon, or 
helium was observed after the passage of the discharge through 
hydrogen. Experiments with electrodes of aluminium, copper, 
nickel, silver, platinum, and palladium all gave negative results. 

It is pointed out that in the previous experiments (loc. cit.) the 

diatomic impurities in the residual gas were removed by means of 
cooled charcoal, a process which would also have removed any 
argon present. It is probable that in those experiments in which 
the author found considerable quantities of argon, neon and helium 
would have been detected if the argon had been removed in this 
way. 
The spectroscopic test for argon appears to be more delicate than 
that for neon, and since there is about a thousand times as much 
argon as neon in the atmosphere, it follows, therefore, from Strutt’s 
estimate of the sensitiveness of the test for neon that a millionth 
of a c.c. of air might be sufficient for the detection of argon. 
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It is considered doubtful whether stopcocks can be relied on in 


dealing with quantities of gas of this order of magnitude. 
H. M. D. 


Attempts to Produce the Rare Gases by Electric Discharge. 
J. Norman Couture (Proc. Roy. Soc., 1914, [A], 90, 554—556).—A 
series of experiments is described in which finely powdered 
metallic uranium, previously heated to redness in a vacuum, was 
subjected to cathode-ray bombardment in a bulb tube, which was 
sealed on to the apparatus used by Merton (see preceding abstract). 
A small charcoal bulb, a hard glass tube containing copper and 
copper oxide, and a small bulb filled with phosphoric oxide, were 
also sealed on to this apparatus. In nearly all the experiments 
described, neon and helium could be readily detected in the resi- 
dual gas after passing the discharge for ninety minutes. In one 
experiment, in which the coil, giving a 10-inch spark with a 
platinum break, was replaced by a larger coil with a mercury break, 
neither neon nor helium could, however, be detected in the residual 

as. 
. Since in no case was argon found to be present except in very 
small amounts, the author considers that the neon and helium 
cannot possibly be attributed to air leakage. H. M. D. 


Crystallised Sodium Silicate. Epuarp Jorpis (Chem. Zeit., 
1914, 38, 922).—Crystallised sodium silicates with 6, 9, and about 
10 H,O had m. p. 62°3°, 47°2°, and 37°2°, respectively. A com- 
pound with 10H,0 is, however, difficult to obtain pure, as it gradu- 
ally changes into the salt with 9H,O. When sodium silicate is 
heated for some time at 100°, a salt with 1°5H,O is obtained. 
The salt with 9H,O forms rhombic crystals, that with 6H,O mono- 
clinic crystals. When the hydrated salts are heated or dried in 
a desiccator, there is difficulty in determining whether the result- 
ing salts are definite compounds or mixtures. W.P.S. 


The Gases Retained by Iodine and Silver. Pu. A. Guyer and 
F, E. E. Germann (Compt. rend., 1914, 159, 225—227).—Using their 
special apparatus for the estimation and analysis of small volumes 
of gases (compare this vol., ii, 740), the authors have determined 
the amount of gas evolved on heating 1 gram of silver with one 
and a-half times its weight of iodine, carefully purified and 
previously heated in a vacuum. Two samples of silver were used: 
(1) ordinary pure silver (99°8%); (2) extra pure silver (100°0%), 
prepared by melting silver in a quartz vessel, bubbling hydrogen 
through it, and leaving it to solidify in an atmosphere of hydrogen. 
Sample (1) yielded 0°17 cc. of gas from 1 gram of silver, of which 
four-fifths was oxygen and one-fifth carbon monoxide. Sample (2) 
yielded 0°027 c.c. of gas from 1 gram of the metal, which was all 
carbon monoxide, and also water vapour equivalent to 0°01 c.c. of 
a perfect gas at 0° and 760 mm. The bubbling of hydrogen 

49—2 
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through the silver had thus eliminated the whole of the oxygen, 


leaving the volume of carbon monoxide practically unaltered. 
W. G: 


The Absorption of Nitrogen by Calcium. Ricuarp Branpt 
(Zeitsch. angew. Chem., 1914, 2'7, 424).—Contrary to statements in the 
literature, metallic calcium in the compact form is found to absorb 
nitrogen rapidly and almost quantitatively with formation of the 
nitride, Ca,N,. Absorption commences at about 300°, and attains 
a maximum velocity at 440°. Above 650° it once more gradually 
falls off to zero, but commences again above the melting point of 
calcium. The nitride retains the form of the original piece of 


metal, but it can readily be converted into chestnut-brown powder. 
G. F. M. 


The Dehydration of Gypsum. OC. Gaupgrroy (Compt. rend., 
1914, 159, 263—264).—The passage from the hemihydrate to the 
soluble form of anhydrous calcium sulphate at 120—130° is not 
accompanied by any change in form or size of the crystals. The 
anhydrous salt is, however, less refractive than, and has a bire- 
fraction almost double, that of the hemihydrate. W. G. 


Tellurium as Colouring Agent for Soda Glass. P. FEenaRo.i 
(Chem. Zeit., 1914, 38, 873—874).—Tellurium, like selenium, in the 
oxidised state does not impart a colour to glass, but if elementary 
tellurium is added to an ordinary soda glass and fused under 
reducing conditions, for example, in the presence of charcoal, 
glasses are obtained of colours varying according to the amount 
of tellurium used. Some contain colloidal solutions of the element, 
and others polytellurides. The former correspond completely with 
the tellurium hydrosols, and are, like them, of two fundamental 
colours, blue and brown, analogous to the red selenium glass. 
The blue glass contains larger colloidal particles than the brown. 
The glass containing polytellurides is red, or violet-red, and has an 
absorption spectrum. which corresponds exactly with that of 
aqueous solutions of polytellurides, showing an absorption from 
the green to the violet, with a distinct maximum between 480 and 
490 up. G. F. M. 


Glucinum Sulphate and its Hydrates. F. Tasoury (Compt. 
rend., 1914, 159, 180—182).—Tne progressive dehydration, by heat- 
ing, of the tetrahydrate of glucinum sulphate confirms the exist- 
ence of the di- and mono-hydrates, the former being obtained at 
55—60° and the latter at 100°, and indicates the existence of a 
hemihydrate obtainable at 150—160°. The anhydrous salt 
obtained at 250° is stable up to 530—540°, and thus allows of the 
estimation of glucinum in the form of its sulphate. Glucinum 
—" does not form acid salts even when dissolved in sulphuric 
acid. W. G. 


The Corrosion of Metals by Water. A. T. Sruart (7Zrans. 
Roy. Soc. Canada, 1913, 7, 183—188).—Comparisons have been made 
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of the relative corrosivity of “raw” Ottawa River water, and the 
same water which had been treated either by “mechanical filtra- 
tion” or with alum or magnesia. The metals were employed in 
the form of wire, and were suspended in the water for seven days, 
some at ordinary temperatures and others at 60°. The corrosion 
was measured in terms of the loss in weight after the products of 
corrosion had been rubbed off with a cloth. In addition to the 
“pure” metals, the effect of couples of two unlike metals in contact 
was also studied. It was found that raw waters, although 
corroding iron to practically the same extent as treated waters, 
retained most of the product in colloidal solution, and did not coat 
the metal with as much flocculent material, nor allow it to settle 
out, as was the case with treated waters, which became very murky 
and opaque even at the ordinary temperature. A rise in tempera- 
ture greatly accelerated the corrosion. The contact of aluminium 
with iron or with lead diminished the corrosion observed with the 
iron or lead alone, and increase in temperature produced a further 
decrease. Contact with copper caused exactly the reverse effects, 
and in the case of copper and lead an enormous increase of 
corrosion was observed. It was noticed that the iron wires carried 
a large number of tubercles, at the centre of which the metal was 
nearly eaten away. These were possibly the seats of colonies of 
iron-dissolving bacteria or alge. Water treated for clarification 
with magnesium oxide had a considerably smaller corrosive action 
than the raw or otherwise treated water. This suggests the possible 
use of this substance as a pigment in anti-corrosive paint. 


G. F. M. 


Ternary Alloy, Zinc-Silver-Lead. B. Boaitcn (Compt. rend., 
1914, 159, 178—180).—On melting together lead, silver, and zinc, 
two layers are generally formed, and the author has studied the 
distribution of the three metals between the two layers at the 
temperature of solidification of the top layer, this being the poorer 
in lead, and consequently less fusible. Some twenty fused mixtures 
were studied, and a curve is given showing the proportions of the 
three metals which give two layers, and those which can exist 
without liquation. These results only hold good for temperatures 
near to the solidification point. W. G. 


The Reduction of the Oxides of Copper, Lead, and Nickel. 
Pau Sapatrer and Lito Espit (Compt. rend., 1914, 159, 137—142). 
—Copper oxide undergoes reduction by dry hydrogen at 120°. 
The curve showing the rate of reduction is formed by one branch 
only, the velocity being small at first, then increasing rapidly up 
to a certain point, after which it diminishes regularly. This oxide 
is reduced directly to the metal without the intermediate forma- 
tion of cuprous oxide. 

The reduction of lead peroxide by a stream of dry hydrogen is 
first manifest at 150°, it being reduced to the protoxide without 
the intermediate formation of red lead (compare Glaser, A., 1903, 
ul, 646). The protoxide, litharge, is first visible at 190°, it being 
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slowly transformed at this temperature, and more rapidly at 240° 
into the suboxide, Pb,O, this oxide being, in its turn, slowly 
reduced to metallic lead at 250°, and rapidly at 300°. 

The authors have repeated their work, already described (this 
vol., ii, 276), on the reduction of nickel oxide, and maintain their 
opinion that the unstable, intermediate suboxide formed has the 
constitution Ni,O, and not Ni,O as given by Berger (this vol., 
ii, 656). W. G. 


The Chemical Composition of Alkaline Bordeaux Mixtures 
and the Soluble Copper which they Contain. V. Vermore. 
and E. Danrony (Compt. rend., 1914, 159, 266—268).—If concen- 
trated milk of lime is poured rapidly into a dilute solution of 
copper sulphate, using an amount of lime such as to give 1 gram 
per litre in excess, a blue precipitate is formed, which consists 
mainly of Peligot’s stable hydrated oxide, together with a little 
of the unstable hydrate and a small proportion of basic sulphates. 
On boiling, only a portion of this precipitate is dehydrated. On 
filtering off the precipitate, the filtrate is found to contain both 
copper and lime in solution. The copper is precipitated on boiling 
or by the passage of carbon dioxide, but dissolves in excess of this 
gas. The amount of copper in solution expressed as copper sulphate 
may amount to as much as 0°23 gram per litre. Using the same 
proportions, but pouring the milk of lime slowly into the copper 
sulphate solution, a green precipitate is formed, which consists 
almost entirely of basic sulphates, which are not affected by the 
presence of free lime, except on boiling the mixture. The filtrate 
from the green precipitate also contains both lime and copper in 
solution, the latter, expressed as copper sulphate, reaching as much 
as 0°41 gram per litre. W. G. 


Simple Method for the Purification of Mercury. C. Marcor 
(Arch. Sci. phys. nat., 1914, [iv], 38, 46—52).—The method for the 
purification of mercury consists in placing the mercury in an 
inclined iron tube 160 cm. long and 3 cm. diameter. The tube is 
fitted with three vertical iron side-tubes, one at each end and one 
in the middle; the upper side-tube is connected through a Woulfe’s 
bottle with a water pump, the lower side-tube is fitted with a 
funnel, and_ the tube in the centre carries a thermometer. The 
tube is heated midway between the lower and centre side-tubes 
by means of a Bunsen burner until the temperature has reached 
150—160°, and then a current of air is drawn through. In this 
way a very rapid oxidation of the impurities is brought about, and 
any volatilised mercury is condensed in the Woulfe’s bottle. By 
this means very dirty mercury can be completely purified in 
twenty-four hours. After the current of air has been stopped and 
the mercury allowed to cool, it is necessary to filter through fine 
linen to remove the oxides. With an apparatus of the dimensions 
stated above, about 12 kilos. of mercury can be treated at once. 

J. F. 8. 


a 
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Isolation of Neoytterbium. J. BLuMENFELD and G. Urspain 
(Compt. rend., 1914, 159, 323—326).—The authors have submitted 
the earths of the ytterbium group, in the form of their nitrates, 
to a process of fractional crystallisation (compare Urbain, A., 1907, 
ii, 956; 1908, ii, 108), following the stages in the purification by 
measuring the coefficients of magnetisation of each fraction. After 
four thousand crystallisations they have obtained eight successive 
fractions having the same coefficient, indicating the isolation of a 
definite compound. The metal of the nitrate corresponding with 
these fractions they call “neoytterbium.” The paramagnetism of 
its oxide is 33°6, and the atomic weight of the metal is 173°54. The 
spectra of these fractions show but very feebly the strongest rays 
of lutecium (compare Urbain, loc. cit.), or of thulium (compare 
Soret, A., 1880, 7, and Cleve, tbid.). The spectra do not contain 
the rays of aldebaranium, as indicated by Auer von Welsbach (com- 
pare this vol., ii, 130). W. G. 


Reversible Hydrosols Derived from Aluminium Hydroxide. 
R. Puitires Rose (Koll. Chem. Bethefte, 1914, 6, 1—7).—In the 
course of experiments on the adsorption of barium salts by pre- 
cipitated aluminium hydroxide, it was found that a reversible gel 
was precipitated on the addition of hydrochloric acid to a solution 
of aluminium hydroxide in dilute acetic acid. The conditions 
which determine the formation of the sol and gel forms have been 
examined in detail. 

Aluminium hydroxide, precipitated by the addition of ammonia 
to a solution of aluminium chloride or nitrate, varies very markedly 
in its solubility in dilute acetic acid (8%) according to the extent 
to which it is dehydrated. The hydroxide, dehydrated at low 
temperatures, yields the sol if its composition lies between 
Al,0;,7H,O and Al,O3;,1°9H,O. The maximum amount of sol is 
formed when the composition is between Al,0;,4°5H,O and 
Al,03,2°7H,O. From experiments on the solubility of a hydroxide 
of the approximate composition Al,0;,4H,O in acetic acid solutions 
of varying concentration, a maximum sol formation was found for 
solutions containing 6—8% of acid. Solutions of propionic, 
butyric, hydrochloric, hydrobromic, hydriodic, and nitric acid also 
gave rise to the sol, and the most favourable concentrations have 
been determined for each of these acids. 

The sol is coagulated by the addition of aluminium salts, by 
hydrochloric and other acids, and this process is reversible. 
Irreversible coagulation occurs on the addition of potassium or 
sodium sulphate. The observations are discussed from a theoretical 
point of view. H. M. D. 


Iron-Zine Alloys. F. Tapoury (Compt. rend., 1914, 159, 
241—243)—The author has examined the crystals which are 
formed in galvanising tanks, where the zinc is kept at a tempera- 
ture slightly above its melting point for several months. He finds 
that they are identical with the mixed crystals containing 7°3% of 
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iron, as indicated by Vegesack (compare A., 1907, ii, 170). His 
determinations of the #.M.F. of the metal in which they are 
embedded agrees with the results obtained by Vigouroux, Ducelliez 
and Bourbon (A., 1912, ii, 648), the metal being zinc, and not an 
alloy of low iron content (compare Vegesack, Joc. cit.). W. G. 


Iron-Zine Alloys. H. Le Cuaretrer (Compt. rend., 1914, 159, 
356—357).—The author points out that Berthier (1840) and him- 
self (1889) published the results of work on iron-zine alloys far 
earlier than Vigouroux (A., 1912, ii, 648) or Vegesack (A., 1907, 
ii, 170), the only workers referred to by Taboury (compare pre- 
ceding abstract). The author had proved the composition of 
the alloy to correspond with FeZn,), and had shown that chromium 
gave a similar compound, CrZnj. His results have been elaborated 
and confirmed by Wologdine (compare Rev. Metal., 1906, 3, 701). 
The author does not consider that the measurements of 7.M.F. 
permit of an exact determination of the formula of a chemical 


compound. W. G. 


The Solid Chromic Sulphates. <A. Sévicnat (Compt. rend., 
1914, 159, 243—-246).—The author agrees with Colson (compare 
A., 1907, ii, 177) that the com chromium sulphate obtained by 
Recoura from the violet sulphate by heating it at 90° (compare 
A., 1896, ii, 27) has the composition Cr,(SO,);,6H,O. This 
dehydration commences in a dry vacuum at 30°, the salt gradually 
turning green, and being composed then of two phases. The green 
sulphate dissociates slowly in dry air at 80°, giving, finally, a new 
hydrate, Cr,(SO,)3,3H,O. All the substances of composition inter- 
mediate between this and the hexahydrate are soluble in water, 
their solubility diminishing with their water content. This tri- 
hydrate slowly loses water at 150°, but a temperature of 400° is 
necessary in order to obtain the anhydrous salt, this and the inter- 
mediate hydrates being insoluble even in boiling water. For the 
hydrates from Cr,(SO,)3,14H,O to Cr.(SO,);,3H,O their molecular 
volume is an additive property, and can be calculated knowing the 
molecular volume of any one of them and of water in the solid 
state. The molecular volumes of the salts obtained by the dehydra- 
tion of the trihydrate diminish more rapidly than would be the 
case if they followed a law of additivity. W. G. 


Neutralisation of the Affinity of Main and Subsidiary 
Valencies in Compounds of a Higher Order. J. V. Dussxy 
(J. pr. Chem., 1914, [ii], 90, 61—118).—According to Werner’s 
original theory of main and subsidiary valencies, additive com- 
pounds of the general formula MX,,2M/Y, produced by the union 
of two different haloid salts, should exist in two isomeric forms, 

x YM’ Y XM’ 

xo M<yy and yOM<yy- 
Up to the present, however, no well-established instance of the 
existence of valency isomerides of this type has been recorded, 


EY 
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With the object of gaining further information on this point, 
the author has examined the additive compounds formed by the 
union of haloid salts of papaverine with cadmium and zinc haloids, 
but has failed to obtain any evidence of the existence of such 
isomerides. The additive compounds of papaverine hydrochloride, 
for example, with zinc and cadmium bromides, proved to be identical 
in solubility, melting point, crystalline form, and optical rotation 
with those obtained by the combination of papaverine hydro- 
bromide with zinc and cadmium chlorides. These results thus 
confirm Werner’s recent conclusion (this vol., i, 18) that there is 
no essential difference between main and subsidiary valencies. 

Further evidence in support of Werner’s view is furnished by 
the behaviour of octamminedioldicobaltic salts which are formed 
by the loss of water from two molecules of hydroxoaquotetrammine- 
cobaltic salts, | (s H 00K 8 | and, therefore, receive the sym- 
metrical constitution I. On the other hand, the diol-salts are 
quantitatively resolved by the action of halogen acids into 
cis-diaquotetrammine- and cis-dihalogenotetrammine-cobaltic salts, 
a result which can only be satisfactorily interpreted on the assump- 
tion that the octamminedioldicobaltic salts have the unsymmetrical 
constitution represented in II. 


I. | (XH), Co<S 7 >CoNH,), |X. 
II. | (NH) ,Co< SF >Co(NH,), |X, 


In view of the pronounced tendency of the acetato-group to enter 
into bridge-formation in multinuclear metallic complex salts, the 
behaviour of a number of ol-salts towards acetic anhydride has 
been studied. 

Although hydroxopentamminecobaltic salts are readily converted 
into the corresponding acetato-salts by the action of acetic 
anhydride at the ordinary temperature, the dioldicobaltic and 
dioldichromic salts remain unchanged, even when heated for 
several hours with this reagent. Hydroxoaquotetrammine salts, 
on the other hand, are quantitatively converted into diol-salts. 
Thus, hydroxoaquodiethylenediammine-cobaltic and -chromic salts, 
jen. M(OH)(OH,)|X5, when warmed with acetic anhydride yield 
the corresponding tetraethylenediamminediol salts. 

Attempts have been made to apply this method of preparing diol- 
salts to the preparation of heterogeneous dioldimetallic salts of 


the type [ ¥co SHY’ | X, (where Y, and Y’,=4NH, or en,) 


by the action of acetic anhydride on equimolecular proportions of 
hydroxoaquotetrammine-cobaltic and -chromic salts. These 
attempts, however, were unsuccessful, a mixture of the octammine- 
diol-dicobaltic and -dichromic salts being obtained. 

The author also discusses the constitution of the complex salts 
of chromium and iron with carboxylic acids, and gives an account 
of the preparation and properties of the ferric, chromic, and 
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cobaltic salts of xanthic acid. The xanthates exhibit the charac- 
teristic properties of internal complex salts, and are represented by 
the formula 
- S.. “8 
P Mee gs 
C-S—M—S-C 


. - | 


R“ SR 
(R=OEt); a similar constitution is assigned to the salts of bi- and 
ter-valent metals with dithiocarbamic acid (R=NH,) and its 
dialkyl derivatives. 
When heated with acetic anhydride, hydroxoaquotetrammine- 
cobaltisulphate is converted into octamminedioldicobaltisul phate, 
from which the corresponding chloride, 


(NH,),Co<G HE >Co(NH,), [Cl 4,0, 


small, lustrous, dark ruby-red crystals, and dithionate, 
Y(S,0;)2,2H,0, 
lustrous, light violet crystals, were obtained by treatment with 
ammonium chloride and sodium dithionate respectively. 
Hydroxoaquotetramminechromic sulphate, 
| (NH,),Cr(OH)(OH,) JSO,, 

prepared by the addition of pyridine to an aqueous solution of 
chloroaquotetramminechromic sulphate, forms violet-red crystals, 
and when heated with acetic anhydride is transformed into 
octamminedioldichromic sulphate, from which the bromide and 


dithionate, [ SH orp >CH(NH) 8,000 489 (Grodsenski, 


Diss., Ziirich, 1910), were obtained in the usual manner. 

The action of acetic anhydride on both cis- and trans-hydroxo- 
aquodiethylenediamminecobaltic dithionate gives rise to the same 
tetraethylenediamminedioldicobaltic salts (Werner, Annalen, 1910, 
375, 85). The following new salts of this series are described 


Y=] en, Cop >Co en, ) : dithionate, Y(8,0,).; chloride, 


YC1,,4H,O, lustrous, ruby-red crystals; and iodide, YI,. 

cis-Hydroxoaquodiethylenediamminechromic dithionate yields 
tetraethylenediamminediolchromic dithtionate, 

| en, Orn > cr on, |(8,0.)» 

from which the following new salts were prepared: chloride, 
YCl,,2H,O, microscopic, dark bluish-violet crystals; thiocyanate, 
Y(SCN),; nitrate, Y(NO ),,2H,O; and chromate, Y(CrO,).,4H,O, 
brownish-red crystals. 

Hydroxoaquotetramminecobaltice chloride, 

__ [(NH,),Co(OH)(H,O)]Cl,H,O, 
prepared by dissolving octamminedioldicobaltic chloride in strong 
aqueous ammonia, crystallises in slender, violet-red leaflets. 

Hydroxopentamminechromic dithionate, [(NH3),Cr(OH)|S,O,, 
separates with 2H,O in carmine-red crystals, which decompose 
slowly at the ordinary temperature with evolution of ammonia; 
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when dissolved in acetic acid or treated with acetic anhydride at 
the ordinary temperature, it is converted into aguopentammine- 
chromic dithionate, [(NH );Cr(OH2)],(S20¢)3,2H,O, which forms 
light, brownish-red crystals, and is reconverted into the hydroxo- 
salt on treatment with aqueous ammonia. When heated with 
acetic anhydride, the anhydrous hydroxo-salt undergoes decomposi- 
tion. 

Hydroxoaquotetramminecobaltic sulphate, on solution in acetic 
acid, yields Jérgensen’s diaquotetramminecobaltic sulphate, to 
which the author assigns the formula | (NH,),Co(OH,), |, (o-8b,), 
the latter compound loses 7H,O at 110—120°, and passes into an 
intensely violet sulphatotetramminecobaltic salt. Unsuccessful 
attempts to prepare diol-salts by the action of acetic anhydride on 
dihydroxodiaquodiamminechromic bromide and _ hydroxoaquodi- 
pyridinediamminecobaltic dithionate are also recorded. 

Ferric benzenesulphonate, [Fe(OH,),|(CgH;SO;)3,3H,O, prepared 
from ferric hydroxide and an aqueous solution of the free acid or 
by the interaction of ferric sulphate and barium benzenesulphonate, 
crystallises from ethyl acetate in light yellow leaflets or plates, 
which sinter at 56°, melt at 60° to a turbid liquid, which becomes 
clear at 80°, and resolidifies at. 160°. 

Ferric benzenesulphinate, Fe(C,H,°SO,)3, is obtained as a 
voluminous, orange-yellow precipitate by adding an alcoholic solu- 
tion of benzenesulphinic acid to aqueous ferric chloride. 

[With S. Vreros.]|—The additive compound of papaverine hydro- 
chloride and cadmium bromide, 2C,,H,,O,N,2HC1,CdBr,, separates 
in lustrous, white, silky crystals when the two anhydrous salts are 
brought together ‘in alcoholic solution. It becomes yellow at 100°, 
m. p. 185°, and is identical with the compound formed by the 
union of papaverine hydrobromide and cadmium chloride; if the 
components are not anhydrous, the additive compound separates in 
crystals containing 1H,0. 

The following additive compounds were prepared in a similar 
manner (B=C.,H,,O,N): 2B,H,CdCl,I,, aggregates of slender 
leaflets, m. p. 176°; 2B,H,CdBr,I,, m. p. 188°; 2B,H,ZnCl,Bry, 
m. p. 177°. 

Ferric zanthate, Fe(CS,*OEt);, prepared from ferric chloride and 
potassium xanthate in aqueous solution, separates from carbon 
disulphide in small, brownish-black crystals. Its solution in 
pyridine, on dilution with water, deposits lustrous, golden-yellow 
leaflets, having the composition Fe(CS,*OEt),,3C;NH,. 

The cobalt salt (small, blackish-green needles, m. p. 117°) and 
chromic salt (dark blue crystals) differ from the ferric salt in that 
they do not yield additive compounds with pyridine. All three 
xanthates give normal molecular weights in ethylene dibromide or 
benzene solution. F. B. 


Reduction of Uranium Oxide. Eric K. Ruipgan (J. Soe. 
Chem. Ind., 1914, 33, 673—676).—In view of the increasing 
quantities of uranium salts produced as by-products, several 
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methods have been investigated which might be suitable for the 
industrial production of metallic uranium. From uranous salts, 
the best procedure was found to be the preparation of the tetra- 
chloride by the action of chlorine on an intimate mixture of 
uranium dioxide and carbon heated at a low red heat, and the 
subsequent treatment of this substance with sodium and sodium 
chloride in a steel cylinder heated at 800° in a resistance furnace 
for forty-five minutes. A brown powder was obtained containing 
99°3% of uranium. The electrolysis of uranium tetrachloride, using 
a mercury cathode, was also tried, but with unsatisfactory results, 
and the industrial preparation of uranium by either of these 
methods does not appear feasible. Several methods for the reduc- 
tion of urano-uranic oxide, U,O,, were investigated. Electrolysis 
in the solid state in an atmosphere of hydrogen gave under all 
conditions of pressure a black, crystalline product consisting of the 
dioxide, and a repetition of Stavenhagen’s experiments, using 
magnesium or aluminium, yielded only a regulus of magnesia or 
alumina with the dioxide and unburnt metal. An electrothermal 
process, involving the use of magnesium powder, yielded, however, 
uranium of 98—99% purity. The oxide with 20% of magnesium 
was pressed into rods and placed in a tube of magnesia in contact 
with the carbon electrodes of an arc furnace. Hydrogen was passed 
through the apparatus, which was heated in a granular carbon 
resister until the rods were hot enough to conduct the main current, 
which produced an are of magnesium vapour, which effectively 
reduced the uranium oxide. The freshly prepared metal was 
spontaneously inflammable in air. Reduction of the oxide can 
also be effected by heating with magnesium and sodium in presence 
of calcium chloride as a catalyst, and an impure metal was 
obtained by Moissan’s method of reducing with carbon in the arc 
furnace. The melting point of uranium containing 0°4% of carbon 
lay between 1300° and 1400°. G. F. M. 


Removal of Iron from Oxygenated or Roasted Tin 
Sulphide Ores by Lixiviation with Acid. Marco Curapponi 
and Ropert Hesse (D.R.-P. 271594).—The oxygenated ore is treated 
at 300—500° with a reducing agent, preferably gaseous in nature, 
so as to avoid introduction of impurities in the form of ash. 
Under these conditions the stannic oxide undergoes no, or but 
slight, reduction, and remains insoluble in acid, whereas the iron 
oxides are converted principally into ferrous oxide, which can be 
extracted readily by aqueous hydrochloric or sulphuric acid, or, 
better, by hydrogen chloride at 400—500° in a counter-current 
apparatus, the iron then distilling off as volatile chloride. 

x. &. &, 


Influence} of Manganese Compounds on the Surface 
Alteration and Secondary {Enrichment of Gold Deposits. 
W. H. Emmons (Zeitsch. Kryst. Min., 1914, 54, 74; from Trans. 
Amer. Inst. Min. Engin., 41, *768—837).— Ferric, manganic, and 
cupric salts present in natural waters, together with chlorides, 
liberate free chlorine, and gold may thereby be dissolved. It may 
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afterwards be deposited (principally by the agency of ferrous 
sulphate) in some other situation where there is no oxidation. 
Solutions containing 0°1% chloride, together with manganese, are 
capable of dissolving gold in the cold. L. J. 8. 


Mineralogical Chemistry. 


Organic Matter in Oil Shales. Joun B. Rosertson (Proc. 
Roy. Soc. Edin., 1914, 34, 190—201).—The results of analysis of 
thirteen shales showed that the ratio C/H varies from 6 to 8 
and above. The yield of oil from shales varies directly as the per- 
centage of organic matter, and inversely as a function of the 
carbon-hydrogen ratio. In all the shales examined, the ratio C/H 
is lower than in ordinary bituminous coals. The richer varieties 
may, however, approach cannel coals in properties. The organic 
matter of oil-shales is mainly insoluble in organic solvents. From 
torbanite and Broxburn shale, pyridine dissolved 4°92 and 3°29% 
respectively of the ash-free dry substance; the amount of resinous 
substances present is therefore quite small. 

By the action of concentrated nitric acid on some of the shales, 
acids were obtained of a similar nature to those obtained by Ander- 
son from coal (J. Soc. Chem. Ind., 1898, 17, 1018). The acids form 
a series, beginning with lycopodium acid, in which the hydrogen is 
relatively highest, and ending with ordinary coal acids, in which 
it is relatively lowest. Torbanite, Broxburn shale, peat, and cannel 
coal yield intermediate acids in the order as given, and they prob- 
ably represent different stages in the alteration of vegetable matter. 
There is no evidence of the presence of animal residues; phosphates 
could not be detected, and the amounts of lime in the ash varied 
from a trace to 155%. The conclusion is drawn that the organic 
matter is derived from alge, spores, or concretions of macerated 
organic material similar to that found in peat and cannel coal. 

N. H. J. M. 


Empressite, a New Silver-Tellurium Mineral from Colorado. 
W. M. Braptey (Amer. J. Sci., 1914, [iv], 38, 163—165).— 
This mineral was found as finely granular masses with 
metallic lustre in the Empress-Josephine mine, Kerber Creek dis- 
trict, Colorado. On the small, conchoidal and uneven surfaces of 
fracture, the colour is pale bronze; the streak is greyish-black. 
The mineral is brittle to friable, and has H 3—34, D 7°510. It is 
readily fusible, and is soluble in hot dilute nitric acid. Analysis 
agrees with the formula AgTe. 

Ag. Te. Fe. Insol, Total. 
45°17 54°75 0°22 0°39 100°53 


L. J. S. 
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Bilinite, a New Bohemian Mineral. J. Sesor (Jahrb. Min., 
1914, i, ref. 395—396; from Sbornik Klubu prirodovédeckého, Prag, 
1913, No. II, 2 p.).—A mineral resembling coquimbite occurs in 
a lignite mine at Schwaz, near Bilin. It is white to yellowish, 
with a fine, radially-fibrous structure. Hardness about 2, D 1°875. 
The optical characters resemble those of halotrichite, of which the 
new mineral is the iron analogue. Analysis I is of the surface 
material, and II from the interior: 

SO, FeO. FeO; MgO. Na,O. H,O. OC. Total. 
I, 32°80 5°86 15°95 0°04 0°90 39°82 2°11 97°48 
II. 34°87 6°93 15°88 0°13 0°29 41°77 - 99°87 

These give a formula Fe”Fe!’,S,0,,,24H,O, analogous to that 

of halotrichite (Fe’/Al,S,0,,,24H,O). The mineral has been de- 


posited from acid solutions resulting from the oxidation of pyrites. 
L. J. 8. 


Precious Stones from Lower California, Mexico. Enkrnst 
Wirticnh (Centr. Min, 1914, 449—456)—Pale rose-red lithia- 
tourmaline (rubellite), occurring in biotite-schist in the mountain 
ranges between Calamahi and San Borja, gave the following results 


on analysis: 


SiO,. Fe,03. Al; a0. MgO. B.O,. F. 
37°54 2°60 43°46 0-64 0°27 9°12 0-12 
Li,O. K,O. Na,0. H,0. Total. 
0°56 1°58 2°51 1°87 100-27 


Embedded in this rubellite are sometimes crystals of sapphire. 
Other gem-minerals described from Lower Californian localties 


include beryl, garnet (hessonite and spessartite), and turquoise. 
L. J. S. 


Chemical Structure of Kaolin. J. V. Samortov (Bull. Acad. 
Sei. St. Pétersbourg, 1914, [vi], 8, i, 779—794).—The author has 
studied the heat effects observed when kaolin is heated in an 
electric furnace. From the results obtained, taken in conjunction 
with those given under similar conditions by opal, bauxite, 
diaspore, aluminium hydroxide, allophane, andalusite, disthene, and 
sillimanite, the conclusion is drawn that the two mols. of silica 
present in kaolin are differently combined with the alumina (com- 
pare Simmonds, T., 1903, 83, 1469). The structural formula 


foul 
0:0°Al OH 
OIC KK 
O-0-AlC OH 
OH 
is proposed for kaolin. Complete removal of water is accompanied 
by resolution into silica and the silicate, Al,SiO,. a. Me Be 


Mineral Waters of Moncatini Owned by the Crown. R. 
Guarescnt (Ann. Chim, Applicata, 1914, 1, 506—514).—These 
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waters exhibit ordinary physical and chemical characters, the 
temperature varying widely with the different springs, but being 
in all cases appreciably above that of the atmosphere. Their prin- 
cipal saline constituent is sodium chloride, which occurs, together 
with magnesium and potassium chlorides, sulphates of the alkali 
and alkaline-earth metals, and magnesium and calcium carbonates ; 
certain of them contain also iodides, bromides, and salts of lithium, 
manganese, and cesium. All contain considerable proportions of 
dissolved gas, which begins to escape when the water reaches the 


surface of the earth, and consists largely of carbon dioxide. 
T. H. P. 


Manganese in Some Springs of the Central Rock System. 
F, Japin and A. Astruc (Compt. rend., 1914, 159, 332—333. 
Compare A., 1913, ii, 870; this vol., ii, 378)—The authors have 
determined the manganese content of the water from seventy-two 
springs spread over eighteen different places in the central plateau. 
The waters of this system are, on the whole, richer in manganese 
than those of the Vosges Mountains, this being expected, as these 
springs are richer in hydrogen carbonates than those in the Vosges 
Mountains. As in the previous cases, very marked variations were 
found in the manganese content of springs at the same place, this 
variation being relative to the variation in iron content. W. G. 


Analytical Chemistry. 


Panel for Electro-Analysis. Henry Zircet (J. Amer. Chem. Soc., 
1914, 36, 1450—1452).—A convenient form of supply and switch- 
board is described; the various connexions allow the use of the 
current from a 6-volt accumulator or from a 110-volt lighting 
circuit. W. P. S. 


Method for the Preparation of Dry Starch, Soluble in 
Cold Water, for Use as an Indicator. Ropert M. Cnapin 
(J. Ind. Eng. Chem., 1914, 6, 649—650)—Four hundred grams of 
potato starch, 2300 c.c. of water, and 80 c.c. of W/1-hydrochloric 
acid are mixed in a flask and heated in a boiling water-bath for 
15 hours. The mixture is then cooled to 50°, rendered 
ammoniacal, 800 c.c. of 95% alcohol are added, the solution is 
strained through coarse muslin, and, while still warm (45°), is 
poured slowly, with continuous stirring, into 4 litres of 95% alcohol. 
After forty-eight hours the alcohol is decanted, the residue is 
washed with 95% alcohol, and spread out in a thin layer to dry. 
The powdered starch thus obtained dissolves readily in cold water. 

Wek & 
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Apparatus for Controlling the Rate of Flow of Reagents 
into Solutions, etc. Grore Panoputos (Chem. Zeit., 1914, 38, 
922).—A cover-glass for beakers is provided with a conical hole in 
its centre; a conical glass rod fits into this hole and extends to the 
bottom of the beaker. The reagent to be added is poured into the 
upper or concave side of the cover-glass, and flows slowly into the 
beaker when the rod is raised slightly. The reagent may also be 
contained in a graduated vessel fitted over the upper part of the 
rod, so that a definite amount is admitted to the beaker when the 


rod is raised. W. P. S. 


A Pipettometer. W. D. Frost (J. Amer. Chem. Soc., 1914, 36, 
1785—1787).—This apparatus consists essentially of a vertical, 
graduated glass tube, to the upper end of which non-graduated 
pipettes may be attached by means of rubber tubing. At 
the lower end of the graduated tube another tube is attached 
by means of: a flexible rubber joint. This tube has a bulb 
at its outer end, and is so arranged that this end can be readily 
raised or lowered. The vertical tube and the movable arm 
with the bulb are partly filled with mercury. The whole 
apparatus is supported by a suitable frame so arranged on a stand 
that its height can be varied. By moving the bulb up or down, 
the height of the mercury in the vertical tube can be altered. 
When the mercury column is lowered, the pipette draws up the 
liquid in which its tip is immersed, and when it is raised the liquid 
is expelled. The quantity of liquid taken up or discharged is 
measured by reading the position of the mercury in the graduated 
tube. 

The apparatus is very useful for the accurate measurement of 
small volumes of liquids. It was devised for use in bacteriological 
work, and is recommended for handling poisonous or infectious 
material. It can also be employed for calibrating pipettes. 

E. 


Analysis of Very Small Quantities of Gas; Application to 
the Analysis of Air. Ps. A. Guye and F. E. E. Germann 
(Compt. rend., 1914, 159, 154—157).—A description of a volumeter 
by means of which it is possible to analyse very small quantities 
of gas. The apparatus consists essentially of a volumeter of com- 
paratively small capacity (25—50 c.c.) used in conjunction with a 
MacLeod vacuum gauge. The measurements are all made at 
constant volume under a pressure of 7—8 mm., the gauge being 
sensitive to 1/100 mm. of mercury. The sensitiveness of the 
apparatus can be considerably augmented by reducing the capacity 
of the volumeter and increasing the accuracy of the gauge. 
Absorption and reaction chambers are sealed on to the volumeter, 
and separated from it by glass taps. The apparatus is figured in the 
text, and can be used for the analysis of the atmosphere at different 
heights or of gases evolved on heating solids. Two analyses of 
the same sample of air, 0°25 c.c. being used in each case, gave 
exactly the same percentage of oxygen. W. G. 
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Gas Analysis by Fractional Distillation at Low Temper- 
atures. G. A. Burrett and F. M. Serert (Chem. News, 1914, 
110, 2—5, 14—16; J. Amer. Chem. Soc., 1914, 36, 1537—1548).— 
A process is described for the separation of a natural gas into 
its constituent paraffin hydrocarbons by means of fractional dis- 
tillation of the liquefied gas under low pressures. A measured 
volume of gas (about 14 litres is sufficient) is transferred to a 
condensing tube immersed in liquid air in a Dewar flask. This 
tube is also connected with a Tépler pump fitted with a mercury 
manometer and with vessels for trapping the gas fractions over 
mercury as they are removed. The entire sample having been 
liquefied, the methane can be removed between —185° and —190° 
at 22 mm. At this temperature ethane has so small a vapour- 
pressure that none could be detected in the distillate within the 
limits of analytical error. After thrice-repeated distillation of 
the residue, no more methane could be removed, and the manometer 
pressure sank to zero. In a similar way ethane was removed 
at —140° to —145°. At this temperature, a small quantity of 
propane also passed over, and was removed by liquefaction and 
repeated distillation. Propane was separated from the butanes 
at —120° to —135° by a repetition of the above processes. The 
final fractions of each gas that were obtained were analytically 
pure, and the process, although tedious, is therefore applicable for 
the satisfactory separation of a gaseous mixture into its constituents 
when this is unattainable by other means. G. F. M. 


Penot’s Chlorometric Method. J. Ctarens (Compt. rend., 
1914, 159, 183—185).—Penot’s method of estimating hypochlorites 
gives results which are lower and less correct than those obtained 
by Mohr’s modification of this method. The following is the 
simplest and quickest method of carrying out an estimation. A 
first determination is made by Penot’s method of the volume of 
sodium arsenite solution required. The volume of liquid, thus 
determined, is poured into a flask, and the solution of the hypo- 
chlorite added, the mixture being shaken. A further quantity 
of sodium arsenite is then added drop by drop until the end of 
the action is reached, as indicated by starch-iodide paper. The 
addition of a small amount of potassium bromide to the hypo- 
chlorite solution is advantageous in that the end-point can be 
found without the use of the starch-iodide paper. W. G. 


Direct Iodometric Estimation of Soluble Iodides. W. 
Sriwe (Chem. Zentr., 1914, i, 2121; from Apoth. Zeit., 1914, 29, 
382).—The estimation depends on the reaction between iodides and 
iodates in acid solution, according to the equation 5HI+HIO,;= 
6I1+3H,O. Ten c.c. of an aqueous solution containing 0°2 gram of 
potassium iodide are treated with 10 c.c. of 3% potassium iodate 
solution, 10 c.c. of alcohol and 2 c.c. of nitric acid are added, and 
2 grams of barium carbonate mixed with water are then intro- 
duced. When the evolution of carbon dioxide has ceased, 
potassium iodide is added to dissolve the liberated iodine, the 
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solution is diluted to 100 c.c., and, after settling, 50 c.c. of the 
clear solution are titrated with W/10-thiosulphate solution. The 
presence of chlorides does not interfere with the estimation, but 
the method cannot be used when the iodide contains bromide. 

W. P. 8. 


Estimation of Total Sulphur in Caoutchouc. Utz (Chem. 
Zentr., 1914, i, 2068—2069; from Gummi-Zeit., 1914, 28, 
631—632).—A method described recently by Kaye and Sharp 
(India Rubber Journal, 1912), in which the caoutchouc is ignited 
with a mixture of zinc oxide and potassium nitrate, yields trust- 
worthy results. The crucible containing the mixture should be 
heated first on an iron plate, and then over a flame which is raised 
gradually. Experiments with pure sulphur showed that there is 
no loss under these conditions. W. P. S. 


Estimation of Dissolved Oxygen in Waters, Effiuents, etc. 
Percy Kay (Chem. News, 1914, 110, 49).—Two methods are 
described, and depend on the oxidation of ferrous or manganese 
salts in alkaline solution. A 500 c.c. bottle is filled with the water 
under examination, 1 gram of ferrous sulphate and 3 grams of 
potassium hydroxide are added, the closed bottle is shaken 
occasionally for two hours, the mixture being then acidified with 
sulphuric acid, and the excess of ferrous sulphate titrated with 
permanganate solution. In the second method, the water is 
similarly treated with 1 gram of manganous sulphate, a small 


quantity of potassium hydroxide, and a few crystals of potassium 
iodide; after two hours the mixture is acidified with hydrochloric 
acid, and the liberated iodine is titrated. W. P. 8S. 


Volumetric Estimation of Sulphurous Acid in Wines. L, 
Ferré (Bull. Assoc. Chim. Sucr. Dist., 1914, 31, 959—963).—The 
wine (100 c.c.), with 2 c.c. of phosphoric acid, is gently boiled for 
half an hour in a reflux apparatus connected with two Strauss 
and Wurtz’s absorption vessels containing, respectively, solutions of 
iodine (40 c.c.) and sodium thiosulphate (5 c.c.). Carbon dioxide 
is passed through the whole apparatus for some minutes before the 
wine is heated and during the heating. The two solutions are 
then transferred to a beaker and titrated with thiosulphate solu- 
tion, with soluble starch as indicator (Mathieu, A., 1910, ii, 747). 
The iodine solution contains 3°968 grams of iodine per litre, 1 c.c. 
corresponding with 1 mg. of sulphur dioxide. The thiosulphate 
solution contains 7°740 grams per litre. 

The combined sulphurous acid is estimated, in a similar 
apparatus, in 100 c.c. of the wine, an amount of iodine solution 
equivalent to the total sulphurous acid, as previously estimated, 
and the same amount of a solution of sodium arsenite. The 
amount of combined sulphur dioxide=10[40—(n+5)], » being the 
number of c.c. of iodine solution added to the wine. 

The sodium arsenite solution is prepared by dissolving about 
1 gram of arsenious acid and 3 grams of crystallised sodium 
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carbonate in 500—600 e.c. of water. The solution is then made 
equivalent to the iodine solution. N. H. J. M. 


Apparatus for the Hstimation of Hydrogen Sulphide in 
Water. Gro. B. Franxrorter (J. Ind. Eng. Chem. 1914, 6, 
676—677).—The apparatus is all in one piece, and consists of a 
burette and a flask, or bulb, holding 500 c.c.; a three-way tap is 
provided between the burette and the flask, a side-tube on the 
neck of the flask being also fitted with a three-way tap. Both 
these taps are turned so that the flask is in communication with 
the air; the apparatus is then immersed in the water of which a 
sample is to be taken, and, on withdrawing the apparatus, a por- 
tion of the water flows out of the tap on the side-tube, leaving the 
flask filled to a definite level. Starch solution is then admitted 
through the side-tube, and the water is titrated with iodine solu- 
tion contained in the burette. In a modification of the apparatus 
the flask is provided with a tap at the bottom, and a tube extends 
from this tap to a definite height in the flask. A tap or stopper is 
provided at the top of the burette so that the contents of the 
flask may be shaken during the titration without loss of solution 
from the burette. W. P.S. 


Micro-Kjeldahl Estimations. A. V. San.istept (Chem. Zenir., 
1914, i, 2121; from Skand. Arch. Physiol., 1914. 31, 367—380).— 
The method proposed by Pilch (A., 1911, ii, 225) was found to be 
more trustworthy than that described by Folin and Farmer (A., 
1912, ii, 702). W. P.S. 


Detection of Nitric Acid with Ferrous Sulphate. I. 
Betiuccr (Ann. Chim. Applicata, 1914, 1, 549—558).—In presence 
of ferrous sulphate and sulphuric acid, selenious acid in small pro- 
portion undergoes reduction to selenium, which at first forms a 
purple coloration. This cannot, however, be confused with the 
coloration given by nitric acid, since the selenium rapidly settles 
to the bottom of the liquid in a finely divided state. 

In the reaction with nitric acid, this is first reduced to nitric 
oxide, and if the latter acts on aqueous ferrous sulphate, in the 
presence or absence of a small proportion of sulphuric acid, the 
dark-brown cation, Fe(NO)*’, is formed; here the iron remains 
bivalent, and the nitric oxide functions as a neutral molecule. 
When the solution contains sulphuric acid, the salt Fe(NO)SO, is 
formed. The complex cation is readily dissociated, and the nitric 
oxide may be wT eliminated from the solution and the 
coloration destroyed by heating. In testing for nitric acid, it is 
therefore necessary to prevent excessive rise of temperature of the 
liquid. 

When, however, nitric oxide acts on a solution of ferrous 
sulphate containing sulphuric acid in sufficient concentration, the 
liquid assumes an intense amethyst-red coloration, which changes 
to brown on slight dilution with water, the reverse change being 
subsequently effected by addition of concentrated sulphuric acid. 
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Under the influence of an electric current, the coloured zone of 
the red solution migrates towards the anode, whilst that of the 
brown liquid moves to the anode. In the case of the red solution, 
the colour is due to the anion, Fe(SO,),NO. 

If the nitric acid is mixed with the ferrous sulphate and 
sulphuric acid, there is a risk of the immediate oxidation of the 
ferrous iron by the acid and of the prevention of the formation 
of the cation Fe(NO). When, however, the liquids are in layers, 
the nitric acid is in excess only at the zone of contact, so that 
time is allowed for the manifestation of the coloration (see below) ; 
a further advantage of this procedure is the possibility of using 
concentrated sulphuric acid and an excess of ferrous sulphate 
together, the limited solubility of the salt in the acid otherwise 
coming into play. 

The reduction of the nitric acid by the ferrous sulphate takes 
place rapidly in presence of concentrated sulphuric acid, and only 
slowly, or not at all, if the proportion of sulphuric acid present 
is small. The volume of acid taken should be at least as great 
as that of the liquid to be tested, and the nitrate should either 
be dissolved in a little water or, when this is not possible, be added 
in the solid state to the sulphuric acid. 

The best results are obtained by mixing the nitrate solution 
with the sulphuric acid, and by pouring the cold, saturated ferrous 
sulphate solution carefully on to the surface of the mixture while 
the latter is still hot. Equal rapidity of action is obtained by 
introducing a mixture of the ferrous sulphate and the nitrate 
solutions on to the surface of the sulphuric acid, but the intensity 
of the coloration and the thickness of the ring are less than in the 
former case, whilst the coloration disappears more rapidly. When 
the nitrate solution forms the upper layer, and the mixture of 
ferrous sulphate and sulphuric acid the lower one, the test is con- 
siderably less delicate. 

When attention is paid to the above points, 1 part of nitric 
acid can be detected in 250,000 parts of sulphuric acid. If, how- 
ever, small traces of nitric acid are to be sought, the use of strata 
loses its objects, and the best results are obtained by mixing the 
solutions. For this end, 2°5 grams of ferrous sulphate are dissolved 
in 6—8 c.c. of water containing a few drops of dilute sulphuric 
acid, and the solution added to 1000 grams of 90% sulphuric acid 
(compare Manchot and Huttner, A., 1910, ii, 414). This reagent 
remains unchanged for a long time in a closed vessel, and allows 
of the detection of 1 part of nitric acid in 500,000 of sulphuric 
acid. ye © Z 


Fresenius’ Method for Estimating Small Quantities of 
Nitrites and its Sensitiveness Compared with the m-Phenyl- 
enediamine Reaction. FE. A. Lerrs and Fuiorence W. Rea 
(Analyst., 1914, 39, 350—352)—The zine iodide-starch solution 
described by Fresenius for the colorimetric estimation of nitrites 
was found to be capable of detecting as little as 0°00025 mg. of 
nitrite-nitrogen, and to be about twenty times more sensitive than 
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the m-phenylenediamine reaction. A freshly prepared zinc iodide— 
starch reagent appears to be less sensitive than a similar solution 
one year old. W. P. 8. 


Use of Ammonium Citrate in the Estimation of Phosphoric 
Acid [in Slags]. A. QuartTaroii and A. Rogar (Chem. Zentr., 1914, 
ii, 263—264; from Staz. sperim, agrar. ital., 1914, 47, 410—426). 
—The chief sources of error in the estimation of phosphoric acid 
in Thomas slag lie in the precipitation of magnesium iron com- 
pounds and in the incomplete precipitation of the phosphoric acid 
with magnesia mixture. When the magnesium pyrophosphate is 
not quite white, the presence of iron is indicated; this may be 
removed by treatment with “cupferron.” The citrate method 
cannot be used when iron and aluminium phosphates are present. 


W. P. S. 


Estimation of Arsenic in Organic Substances. Mariam 
Vinocrap (J. Amer. Chem. Soc., 1914, 36, 1548—1551).—For the 
oxidation of organic matter previous to the estimation of arsenic 
in such substances as blood, tissue, etc., it is recommended that the 
substance be heated with nitric acid at 260° in a sealed tube. 
One c.c. of nitric acid is sufficient to oxidise 3 c.c. of blood serum, 
the residue obtained on evaporating 100 c.c. of spinal fluid, or 
0°5 gram of dry tissue. After the oxidation, the contents of the 
tube are diluted, evaporated to a small volume, and heated with 
sulphuric acid until all nitric acid has been expelled. The arsenic 
is then estimated by Sanger and Black’s modification of the 
Gutzeit method (A., 1908, ii, 64). W. P. S. 


Estimation of Potassium and Magnesium by Physico- 
chemical Volumetric Methods. Application to the Analysis 
of Wines. Marcet Dusovux (Compt. rend, 1914, 159, 320—323. 
Compare Dutoit and Duboux, A., 1908, ii, 781, 892).—Potassium 
can be estimated in wines by determining the conductivity of the 
solution after the repeated additions of small amounts of chloro- 
platinic acid, after the addition of eighteen times its volume of 
alcohol. A change in the direction of. the conductivity curve 
indicates the end of the precipitation. It is necessary to wait some 
time for the conductivity to become constant after each addition 
of the reagent, and also to destroy the organic matter in the wine 
by evaporation and ignition prior to the estimation. For the 
estimation of magnesium, the conductivity is measured in a solu- 
tion containing 0°02% of ammonia and 0°06% of ammonium chloride 
after the addition of measured small quantities of WV /2-phosphoric 
acid. Before performing the titration, the organic acids in the 
wine must be destroyed and the phosphoric acid and lime removed 
by precipitation. Fifty c.c. of the wine are treated with 3 c.c. of 
N-sulphuric acid and 100 c.c. of alcohol. After two hours the 
calcium sulphate is filtered off, and to the filtrate is added 3°5 c.c. 
of V-ammonia and 7 c.c. of a 16% solution of lead nitrate, which 
precipitates the phosphates. The whole is warmed on the water- 
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bath, filtered, and to the filtrate 5 c.c. of N-sulphuric acid are added 
and the lead sulphate filtered off. The solution is evaporated to 
dryness and calcined, the residue is dissolved in 5 c.c. of V/10-HCIl, 
50 c.c. of V/10-ammonia are added, and the liquid titrated with the 
phosphoric acid. W. G. 


Estimation of Calcium in Urine and Feces. R. von 
DER Herve (Biochem. Zeitsch., 1914, 65, 363—380).—A detailed 
investigation is made of the estimation of calcium by Aron’s 
method, according to which the metal is precipitated as sulphate 
by alcohol in the liquid obtained after the destruction of organic 
matter by Neumann’s wet-ashing method. It is shown that this 
method of precipitation of calcium has many sources of error, due 
to the fact, chiefly, that other substances are carried down with 
the calcium sulphate precipitate. The author recommends the 
following modification. The calcium sulphate precipitate is 
collected on a Gooch filter, and then dissolved in hot concentrated 
hydrochloric acid. The solution is neutralised to methyl-orange 
with ammonia, and ferric chloride (two to three drops of 10% solu- 
tion) and acetate are added. In the hot filtrate from the pre- 
cipitate thus produced, the calcium is precipitated as oxalate. 

S. B. S. 


Estimation of Magnesia in Magnesite. Henryk WpowiszewskI 
(Chem. Zeit., 1914, 38, 949—950).—In the estimation of magnesia 
by Mayrhofer’s method (A., 1908, ii, 431), it is essential that 
the mixture be kept at 0° for two hours after the ammonium 
magnesium phosphate has been precipitated. The precipitate is 
then collected, washed with ammonia, dissolved in hydrochloric 
acid, reprecipitated by the addition of ammonia, and again cooled 
for two hours before being finally collected, dried, ignited, and 
weighed. W. FP. &. 


Estimation of Copper as Cuprous Sulphide. Ernst 
Murmann (Chem. Zentr., 1914, i, 2016; from Oesterr. Chem. Zeit., 
1914, [ii], 17, 96)—A reply to C. Beck (A., 1913, ii, 1077), 
maintaining that the conversion of cupric into cuprous sulphide 
by ignition in a current of carbon dioxide should be rejected. 

N. H. J. M. 


Estimation of Copper in Open Hearth and Alloy Steel or 
in Cast Iron. E. D. Koeppina (J. Ind. Eng. Chem., 1914, 6, 
696).—From 3 to 10 grams of the steel are dissolved in 35 c.c. of 
hydrochloric acid (1:1), the solution is diluted with 35 c.c. of 
water, and boiled for twenty minutes after the introduction of a 
strip of sheet aluminium. The solution is then filtered, the pre- 
cipitated copper is washed with hot water, and dissolved in a 
mixture of 3 c.c. of nitric acid and 7 c.c. of water; this acid solu- 
tion is first poured over the strip of aluminium to dissolve adhering 
copper. The solution and washings are boiled for fifteen minutes 
to expel nitrous fumes, 7 c.c. of ammonia are added, and the boil- 
ing continued until only a small quantity of free ammonia remains. 
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Ten c.c. of 80% acetic acid are now added, the mixture is boiled 
for one minute, cooled, potassium iodide is added, and the liberated 
jodine titrated with thiosulphate solution. W. P. S. 


Estimation of Iron by Permanganate in the Presence of 
Hydrochloric Acid. O. L. Barnesey (J. Amer. Chem. Soc., 1914, 
36, 1429—1448).—Sodium sulphate, acid phosphate mixtures, 
manganese sulphate with sulphuric acid or phosphoric acid, and 
cerous sulphate, may be employed in the titration of a hydrochloric 
acid solution of ferrous salts in order to prevent the action of the 


hydrochloric acid on the permanganate used for the titration. 
W. P.S. 


Estimation of Iron in the Presence of Phosphoric Acid. 
C. E. Corrietp and W. R. Pratr (Pharm. J., 1914, 93, 
131—133).—The gravimetric estimation of iron in the presence of 
even small quantities of phosphate is untrustworthy, the results 
obtained being too high and not concordant. Volumetric methods 
are preferable; the iodometric process and reduction by stannous 
chloride may be employed in the presence of phosphoric acid, but 
the former process is liable to give slightly high results, owing to 
oxidation of the hydriodic acid on contact with air. Reduction of 
ferric salts by zinc or zinc-couples has the disadvantage that the 
subsequent titration with dichromate solution cannot be carried 
to completion. W. P. S. 


Estimation of Chromium and Manganese in Iron and 
Steel. Frep C. T. Danrers (J. Ind. Eng. Chem. 1914, 6, 
658—659).—The metals are estimated by the persulphate method. 
Chromium is estimated by dissolving 1 gram of the sample in 
100 c.c. of nitric acid (D 1°135), boiling the solution to expel 
nitrous fumes, and then adding 75 c.c. of a 0°2% silver nitrate 
solution and 5 grams of ammonium persulphate. The mixture is 
boiled for one minute, and hydrochloric acid is added drop by drop 
until the permanganate has been reduced. The boiling is con- 
tinued for one minute, the solution is then cooled, an excess of 
N/10-ferrous ammonium sulphate is added, and the mixture 
titrated with N/10-permanganate solution. The number of c.c. 
of WV/10-ferrous ammonium sulphate solution oxidised by the 
chromate is multiplied by 0°00174 to obtain the quantity of 
chromium in the sample. Chromium and manganese are then 
estimated together in a separate portion of the sample. The same 
procedure is adopted, except that, after the addition of the per- 
sulphate, the solution is heated just to boiling, then cooled immedi- 
ately, and treated with an excess of ferrous ammonium sulphate 
solution. W. P. §. 


Volumetric Estimation of Titanium and Chromium by means 
of a Modified Reductor. C. van Brunt (J. Amer. Chem. Soc., 
1914, 36, 1426-—-1429).—The reductor described is of the type pro- 
posed by Shimer and Shimer (A., 1913, ii, 723), but has a height 
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of about 20 cm., and is heated electrically by passing a current 
through a length of resistance ribbon wrapped round the exterior 
of the tube. For the analysis of a mixture containing iron, 
chromium, and titanium, the metals are brought into solution as 
their sulphates; a portion of the solution is treated with bismuth 
oxide, passed through the reductor, and the reduced solution is 
titrated ; this gives the quantity of iron. A second portion is then 
reduced and titrated, the result giving the quantity of the three 
metals together. Chromium is estimated in another portion of the 
solution, by titration with a ferrous salt solution, after it has been 


converted into chroniate by heating with ammonium persulphate. 
W. P. S. 


Anomalies in the Analysis of Platinum Minerals. H. C. 
Hotz (Ann. Chim., 1914, [ix], 2, 56—63. Compare this vol., ii, 
144).—Polemical. A reply to Wunder and Thiiringer (A., 1913, 
ii, 883). W. G. 


Estimation of Iridium in Platinum-Iridium Alloys. C. 0. 
Bannister and E. A. Du Vereorer (Analyst, 1914, 39, 340—346).— 
Two methods are given; in the first, the platinum-iridium is 
alloyed with silver and parted, whilst in the second it is alloyed 
with lead and parted. Method 1: A quantity of 0°25 gram of the 
alloy is cupelled with 1°5 grams of pure silver and 10 grams of 
assay lead; when the last traces of lead have disappeared, the 
button is parted twice with 40 c.c. of concentrated sulphuric acid, 
and the insoluble residue washed with water, annealed at a high 
temperature, then digested with aqua regia, diluted with water, 
and the insoluble residue of iridium collected on a filter. After 
being washed with ammonia to remove traces of silver chloride, the 
iridium is ignited at a high temperature and weighed. If desired, 
the platinum may be estimated in the aqua regia solution. 
Method 2: 0°5 Gram of the alloy is melted in a carbon crucible 
with 5 grams of lead, the lead button is repeatedly digested with 
hot dilute nitric acid, and the insoluble residue then treated with 
aqua regia as described in method 1. Both methods yield trust- 
worthy results. W. P. S. 


Estimation of Organic Matter in Water. Prrcy Kay 
(Chem. News, 1914, 110, 13).—Potassium ferricyanide is recom- 
mended as an oxidising agent in preference to the method of Tidy 
usually employed, where the oxygen absorbed is much below the 
quantity actually needed to oxidise the organic matter. The pro- 
cedure is as follows: About 500 c.c. of the water with 1°1 gram 
of ferricyanide and 3°5 c.c. of concentrated potassium hydroxide 
solution are boiled for an hour, and, after cooling, the excess of 
ferricyanide is determined by the addition, after acidification, of 
potassium iodide and excess of zinc sulphate, and titration of the 
liberated iodine with thiosulphate in slightly alkaline solution. 
The difference between the observed reading and a blank experi- 
ment is a measure of the oxygen absorbed by the organic matter. 
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A water giving an oxygen absorption of 2°56 per million by this 
process gave 2°34 by Wanklyn’s moist combustion method, and only 
0°72 by the ordinary method. G. F. M. 


Detection of Methyl Alcohol. A. Rinck (Zeitsch. Nahr. Genussm., 
1914, 28, 98—99).—A small quantity of the alcoholic solution to 
be tested is distilled slowly, and the vapours are passed through a 
silica tube containing a copper spiral, which is maintained at a red 
heat by a flame placed below the tube. The distillate is collected 
in a cooled receiver, and a portion of it is tested with sulphuric 
acid and morphine for the presence of formaldehyde. W. P. S. 


Application of Physico-chemical Methods in the Analysis 
of Wines. G. Lo Priore (Ann. Chim. Applicata, 1914, 1, 
494—-502).—The author discusses, and gives a bibliography of, the 
physico-chemical methods used in estimating the alcohol and acidity 
of wines, and in determining the distribution of the bases among 
the acids. T. H. P. 


Capilliary Method of Estimating the Acidity of Wines. 
R. Dusrisay and X. Rocques (Ann. Falsif., 1914, 7, 341—346).— 
The method described previously by one of the authors (A., 1913, 
ii, 388) yields satisfactory results when applied to certain wines, 
but its usefulness is limited. It may be employed as a control 
method in comparing the acidity of two samples of wine. 

W. P. S. 


Estimation of Organic Phosphorus Compounds in Con- 
centrated Musts and Wines. Cesare Finzi (Chem. Zentr., 1914, 
ii, 88; from Staz. sperim. agrar. ital., 1914, 47, 337—-346).—One 
hundred c.c. of the must are evaporated at 47° under reduced 
pressure to a syrup; this is mixed with sand, dried over sulphuric 
acid under reduced pressure, and then extracted in a Soxhlet 
apparatus for twelve hours with anhydrous ether. The extraction 
is then continued for twelve hours with absolute alcohol, the 
pressure being reduced so that the temperature does not exceed 
48°. The alcoholic extract is evaporated under reduced pressure, 
the residue fused with a mixture of potassium nitrate and sodium 
carbonate, and the resulting phosphate estimated by the molybdate 
method. In the case of wine, 500 c.c. of the sample are evaporated 
to dryness under reduced pressure, the residue extracted five times 
with anhydrous ether, then five times with absolute alcohol at 45°, 
and the alcoholic extract is treated as described. When the 
molybdate precipitate is converted into ammonium magnesium 
phosphate and weighed as magnesium pyrophosphate, the weight 
of the latter multiplied by 7°2703 gives the quantity of lecithin 
present. The organic phosphorus compounds appear to be derived 
from the juice and fleshy portions of the fruit, and, whilst there is 
no definite relation between the quantities of organic and inorganic 
phosphorus, a certain relation exists between the organic phos- 
phorus and the protein-content. W. P.S. 
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Estimation of Glycerol in Industrial Glycerins and in Soap 
Lyes. M. Torrertr and A. CrccHERELLI (Ann. Chim. Applicata, 
1914, 1, 514—548).—The authors have investigated the “ acetin” 
method recommended for the estimation of glycerol in crude 
glycerins by the International Committee in their publication of 
January, 1911. They find: (1) that this method is subject to a 
fundamental error, and must yield somewhat inaccurate results; 
(2) that Hehner’s dichromate method, when slightly modified, gives 
exact results. Full details of this modified process, in its applica- 
tion to crude glycerins and to soap lyes, are given, together with 
the necessary tables. T. H. P. 


The Estimation of Esters in Essential Oils. Jean Niviire 
(Bull. Soc. chim., 1914, [iv], 15, 677—680).—The author considers 
that the standard method for estimating esters in essential oils, 
using a long glass condenser, is accurate and gives concordant 
results, and that Béhal’s modification, using a closed tube at 100° 
(compare this vol., ii, 686), is unnecessary. Further, the high 
results obtained in the case of oils of lavender and of bergamot 
when using a closed tube are not due to linalool. W. G. 


Cupropotassic Solutions, Barreswill’s and Fehling’s 
Solutions. H. Petit (Bull. Assoc. Chim. Sucr. Dist., 1914, 31, 
978—981).—More than fifty cupropotassic solutions are known. 
They may be divided into four groups, in which (1) potassium 
hydrogen tartrate, (2) potassium sodium tartrate, (3) potassium 
tartrate, and (4) tartaric acid are employed. As the original 
process for estimating sugar in this manner was published by 
Barreswill (in 1843), and was, for several years, known as Barres- 
will’s method, it is suggested, in accordance with the proposal 
recently made by Lindet, that the name “ Barreswill solution ” 
should be employed instead of “Fehling solution.” N. H. J. M. 


Different Methods of Inversion. A. Gitier (Bull. Assoc. 
Chim. Suer. Dist., 1914, 31, 992—1033).—A study of the methods 
of Clerget, Herzfeld, Andrlik, Pellet, Saillard, and Ogilvie. As 
regards direct acid polarisation, both Pellet’s and Andrlik’s 
methods may be employed for molasses. Pellet’s method is, how- 
ever, preferred, and it is applicable to all sugar products. 

Methods in which direct alkaline polarisation is compared with 
indirect acid polarisation should not be employed. 

As regards beet juice, the different methods of inversion give 
less regular results than in the case of molasses. Pellet’s and 


Andrlik’s methods seem, however, to give the same results. 
N. H. J. M. 


Polarimetric Estimation of Lactose in Milk. E. Frprr 
(Zeitech. Nahr. Genussm., 1914, 28, 20—29).—The use of mercuric 
iodide and sulphuric acid, as in Scheibe’s method, for precipitating 
casein and fat from milk previous to the estimation of lactose 
cannot be recommended, owing to the difficulty of ascertaining the 
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volume of the resulting precipitate; moreover, the rotatory power 
of the lactose is considerably influenced by the mercuric iodide and 
sulphuric acid mixture. When, however, the milk is curdled by 
the addition of asaprol, the precipitate consists essentially of 
proteins and fat, and its volume is approximately equal to the 
quantity of the total solids of the milk, less lactose and mineral 
matter. The following process is described for the estimation: 
Seventy-five c.c. of the milk are treated in a 100 c.c. flask with 
6 c.c. of a reagent prepared by dissolving 75 grams of asaprol and 
75 grams of citric acid in hot water, and diluting the solution to 
250 c.c. The treated milk is then diluted to 100 c.c., shaken, 
filtered after fifteen minutes, and the filtrate polarised at 20° in a 
200 mm. tube; under these conditions, each degree of rotation 
observed is equivalent to 0°9518 gram of lactose. The reading 
found is multiplied by 0°9518; let the result be a, then the actual 
quantity of lactose, Z, is calculated from the equation 
L=a{100°8 —¢ + (96°7 — f)a/75}/75, 

where ¢ is the percentage of total solids and f the percentage of 
fat in the milk. W. P.S. 


Estimation of Dextrin and Sugars in Foods. C. F. Mutre.er 
(Ann. Falsif., 1914, 7, 372—380).—In a solution, containing from 
5 to 10 grams (total) per 100 c.c., of sucrose, dextrose, levulose, 
and dextrin, the following estimations are made: (1) The reducing 
power of the solution is estimated, and the result expressed as 
grams of invert sugar per 100 c.c., p. (2) The reducing power is 
estimated after inversion, and the result expressed in the same 
terms, g. (3) The reducing power is estimated after inversion in 
an autoclave at 110°, the result being also calculated into grams 
of invert sugar per 100 c.c., m. (4) The rotation of the solution 
is determined at 20° in a 200 mm. tube; let D be the reading 
observed. Then the quantity of sucrose, S, present per 100 c.c. 
is 0°95(q—p), having a rotation, c, equal to 1°33 x 8. The amount 
of dextrin, A, is 0°90(m—q), having a rotation, 5, of 3°90x A. The 
sum of the weights of the dextrose, G, and the levulose, Z, is 
equal to p, and the corresponding rotation, d, is D—(c+6). The 
quantity of levulose is, therefore, (1°06x p)—d grams, and of 
dextrose, (p— JZ) grams. W. PB. G. 


Criterion for the Genuineness of Vinegar. N. Tarvar (Boll. 
Chim. Farm., 1914, 53, 129—137).—After its acidity has been 
determined, the vinegar is diluted so as to contain 0°6% of acetic 
acid (V =10,000), and its electrical conductivity measured at 25°. 
Examination of a series of thirty-three samples of genuine vinegar 
gave 7°92, 9°81, and 11°36 as the minimal, mean, and maximal 
values of the molecular conductivity, @. Under similar condi- 
tions, the value for pure acetic acid was found to be 5°69, and that 
for a commercial sample containing 31°8% of acid 5°70; the mole- 
cular conductivity of vinegar would therefore be appreciably 
lowered by the addition of any considerable proportion of acetic 
acid. Commercial samples which had been adulterated with from 
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0°5% to 3°8% of sodium chloride, or with 2°0% of potassium 
sulphate, gave molecular conductivities varying from 11°81 to 18°88. 
The addition of small proportions of mineral acids also increases 
the conductivity. Thus, for diluted vinegars containing 0°59% of 
acetic acid and 0°01% of hydrochloric, sulphuric, and nitric acid 
respectively, the values of the molecular conductivity were 14°99, 
14°20, and 12°27, the value for the original vinegar being 11°10. 

The vinegar was next neutralised with sodium hydroxide pre- 
pared from the metal, diluted to V=10,000, and the conductivity 
again measured at 25°. After this treatment, a series of nineteen 
samples of genuine vinegar gave values for the molecular con- 
ductivity, 1’, varying between 59°4 and 88°05. The ratio M’: M 
has the minimal, mean, and maximal values 6°66, 7°94, and 9°98 
respectively. The corresponding value for pure acetic acid is 12°14, 
whilst the vinegars adulterated with sodium chloride or potassium 
sulphate gave values between 4°17 and 5°72, and those containing 
0°01% of hydrochloric, sulphuric, and nitric acids the values 4°82, 
4°77, and 5°67 respectively. A sample of vinegar which was 
suspected to contain added acetic acid gave M=7°65, M’=82'1, 
and M’: M=10°7. 

No relation exists between the value of the ratio M’: M and the 
proportion of dry extract present in a vinegar. =. &. e. 


Estimation of Ricinoleic Acid in Oil Preparations. Franz 
Erpan (Chem. Zentr., 1912, ii, 358; from Seifenfabrikant, 1914, 34, 
493—495, 525—527, 556—557, 585—-587).—-Owing to the tendency 
of ricinoleic acid to form polymerides, the acid number does not 
indicate the quantity of this acid in fatty acid mixtures; for 
instance, whilst the acid number of ricinoleic acid is 188, that of 
di-ricinoleic acid is 96°8. The polymeric acids are, however, con- 
verted into the normal acid when submitted to saponification, and 
the acid number of the fatty acids obtained from the soap gives 
the proportion of ricinoleic acid present provided that the altera- 
tion in weight of the fatty acid mixture is taken into account. 
Formule are given in the original paper for calculating the com- 
position of a mixture of ricinoleic acid and diricinoleic acid, of 
ricinoleic acid, diricinoleic acid, and neutral fat, of ricinoleic acid, 
lactide, and diglyceride, etc. W. P. S. 


Estimation of Lactic Acid in Wine by Moslinger’s Barium 
Chloride Method. W. I. Baraciota and O. Scuuppui (Zettsch. Nahr. 
Genussm., 1914, 2'7, 841—881).—The following modification of the 
method is proposed, since the process as described originally (A., 
1902, ii, 180) is liable to give untrustworthy results, owing to the 
reduction of barium chloride by carbon, to the retention of lactic 
acid by the alcohol-insoluble substances, and to the conversion of 
a portion of the lactic acid by malic acid into a compound in which 
the former acid is not estimated. Twenty-five c.c. of the wine are 
mixed with 25 c.c. of water, and distilled with steam until 200 c.c. 
of distillate have been collected; this distillate is treated with 
5 ec. of 10% barium chloride solution, and neutralised with 
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saturated barium hydroxide solution. In case any lactic anhydride 
is present, an excess of barium hydroxide may be added, the solu- 
tion heated for ten minutes on a water-bath, and then neutralised 
with hydrochloric acid, using azolitmin paper as the indicator. 
The neutral solution is evaporated to 15 c.c., transferred to a 
100 ¢.c. cylinder, diluted with water to 25 c.c., and 95% alcohol is 
added drop by drop while the mixture is shaken. The mixture is 
now diluted to 100 c.c. with alcohol, filtered after twenty-four 
hours, and 75 c.c. of the filtrate are treated with 25 c.c. of 5% 
sodium sulphate solution. The barium sulphate is removed by 
filtration, and 75 c.c. of the filtrate are evaporated to dryness; the 
residue is incinerated, the ash dissolved in water, and the boiling 
solution titrated with V/10-acid. W. P.S. 


Colour Reaction of Citric Acid. E. P. Hiusster (Chem. Zeit., 
1914, 38, 937).—The solution to be tested is mixed with a few 
c.c. of an alcoholic vanillin solution and evaporated to dryness; 
the residue is then heated on a water-bath for fifteen minutes with 
four drops of dilute sulphuric acid, diluted with water, and 
rendered ammoniacal. A bright, red coloration is obtained if as 
little as 0°002 gram of citric acid is present. Tartaric, malic, 
oxalic, malonic, benzoic, salicylic, acetic, lactic, or succinic 
acids do not yield the reaction, and their presence does not greatly 
affect that given by citric acid. The test may be applied to fruit 
juices after the organic acids have been precipitated with lead 
acetate and separated as their calcium salts. W. P. S. 


Estimation of Refractivity and Dispersion in Fats and 
Oils. K. Szatdeyr (Biochem. Zeitsch., 1914, 66, 149—153).—These 
factors were determined in the cases of thirty-eight fats and oils 
at 45°. For the measurement of the dispersion, the light of a 
hydrogen spectrum was employed. It was found that these factors 
were not constant for any given oil, depending on the composition, 
method of preparation, and age of the various samples. S. B. S. 


Examination of Various Methods for the Estimation of 
the Iodine Number of Fats. Sr. Wester and H. G. Donita 
(Zeitsch. Nahr. Genussm., 1914, 28, 65—73).—Winkler’s potassium 
bromate method is recommended for the estimation of the iodine 
number of fats, oils, and fatty acids. A weighed quantity of the 
fat is dissolved in 10 c.c. of carbon tetrachloride, and 50 c.c. of 
N /10-potassium bromate solution, 1°5 grams of potassium bromide, 
and 10 c.c. of 10% hydrochloric acid are added. After one to four 
hours (ordinary fats require from one to two hours’ contact, fish 
oils four hours), potassium iodide solution is added, and the 
liberated iodine is titrated. The results agree with those found by 
the Hiibl, Wys, and Waller methods (compare A., 1910, ii, 1122). 

W. P. S. 


Preservation of Milk Samples for Analysis. J. Trumans, 
A. Spritrcerser, and H. Rirrart (Zeitsch. Nahr. Genussm., 1914, 27, 
893—-901).—Mercuric chloride was found to be the most suitable 
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substance for preserving milk samples for subsequent analysis. 
The addition of 0°04% of mercuric chloride keeps the milk quite 
fresh for 120 hours, has no influence on the usual methods used 
in milk analysis, and does not interfere with the detection of 
nitrates in milk. Various objections are adduced against the use 
of thymol, phenol, chloroform, mustard oil, sodium fluoride, and 
potassium dichromate for the purpose mentioned. W. P. &. 


Detection of Acetone in Urine by Sobel’s Method. Beurttner 
(Chem. Zentr., 1914, i, 2207 ; from Schweiz. Apoth. Zeit., 1914, 52, 
293—-294).—Sobel’s method (this vol., ii, 592) is untrustworthy; 
in the presence of nitric acid, a portion of the silver iodide, result- 
ing from the decomposition of the iodoform with nitric acid, is 
converted into silver iodate, which is fairly soluble in dilute nitric 
acid. Iodine is also lost when the silver iodide containing iodate 
is ignited. The factor for converting silver iodide into acetone 
should be 0°082, and not 0°1171 as given by Sobel. W. P. &. 


Microchemistry of Some Anthraquinones. Eman. SEnrr 
(Chem. Zentr., 1914, ii, 82—83 ; from Zeitsch. Allg. Osterr. Apoth.-Ver., 
1914, 52, 165—166, 181—183, 201—202)—Rhodocladonic acid 
dissolves in sodium carbonate solution, yielding a reddish-brown 
colour, and the solution reduces potassium permanganate in the 
cold, with the formation of a red precipitate; the latter is only 
slightly soluble in the usual solvents, but nitric acid dissolves it 
to a colourless solution, whilst with sulphuric acid it gives a purple- 
red coloration. This coloration changes quickly to yellow, and the 
solution deposits red crystals. The author has detected the 
presence of rhodocladonic acid in members of the Cladonia species 
by means of these reactions. When heated considerably above its 
melting point, solorinic acid gives off yellow vapours, and yields 
a dichroic (greenish-yellow and red), crystalline sublimate, which 
dissolves in sulphuric acid to a violet solution; this colour changes 
to yellow, and an amorphous, yellow precipitate is formed; the 
precipitate crystallises gradually. The crystals thus obtained are 
coloured first red and then violet when treated with cold 10% 
potassium hydroxide solution, but are not dissolved; on heating, 
the alkali converts the crystals into an amorphous, violet pre- 
cipitate. Solorinic acid is only slightly soluble in hot petroleum. 
Rhodophyscin, contained in the lichen, Physica endococcinea, 
separates from boiling acetic acid in the form of orange-red 
crystals; it does not yield a sublimate. With sulphuric acid it 
yields a purple-red solution, from which a brown precipitate 
separates. Potassium hydroxide solution dissolves the substance, 
yielding a red solution, which afterwards deposits an amorphous, 
violet. precipitate.  Rhodophyscin is insoluble in hot petroleum. 
Blastenin, contained in Blastenia arenaria and B. percrocata, is 
soluble in chloroform, and yields a yellow sublimate, which is 
coloured red, but not dissolved, by potassium hydroxide solution. 
The sublimate gives a red solution with sulphuric acid; the solu- 
tion changes to yellow, and lemon-yellow crystals are deposited. 
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Blastenin dissolves in hot petroleum, and the solution yields 
orange-yellow crystals. W. P. 8S. 


Detection of Small Quantities of Phloridzin Alone and 
in the Presence of Phlorin. Ernst Griese (Chem. Zenir., 
1914, ii, 88—89; from Bettr. Physiol, 1914, 1, 23, 52).—Traces of 
phloridzin may be detected by means of reactions with ferric 
chloride, Millon’s reagent (brownish-red precipitate), or mercurous 
nitrate (white precipitate). With ferric chloride and Millon’s 
reagent a reaction is obtained with 1 c.c. of a 0°002% phloridzin 
test solution; the mercurous nitrate is about five times more 
sensitive. Phlorin free from phloridzin may be obtained by taking 
advantage of the slight solubility of the latter in ether and amyl 
alcohol (compare A., 1912, i, 885). W. P.S. 


Estimation of Acetanilide. A. Mirkin (Amer. J. Pharm., 
1914, 86, 354—355).—The method proposed, depends on the con- 
version of the acetanilide into aniline, and the titration of the 
latter with sodium nitrite solution. One gram of acetanilide is 
boiled for four hours with a mixture of one part of sulphuric acid 
(D 1°84) and five parts of water. The solution is then cooled, 
neutralised with sodium hydrogen carbonate, hydrochloric acid is 
added (6 mols. to 1 mol. aniline), the mixture cooled to —10°, and 
titrated with standardised sodium nitrite solution. Potassium 
iodide-starch paper is used as the indicator; the diazotising re- 
agtion proceeds slowly, and several minutes should elapse after the 
addition of each quantity of the nitrite solution before a drop of 
the solution is placed on the test paper. W. P. S. 


Estimation of Acetanilide and Phenacetin in Admixture. 
W. ©. Emery (J. Ind. Eng. Chem., 1914, 6, 665—669).—The 
process described depends on the formation of an insoluble iodine 
additive compound, or periodide, when phenacetin in aqueous solu- 
tion is added to an iodine solution containing hydrochloric acid ; 
in the case of acetanilide, the iodine compound is soluble. <A 
quantity of 0°2 gram of the phenacetin-acetanilide mixture is dis- 
solved by warming with 2 c.c. of acetic acid and 40 c.c. of water, 
and the solution is rinsed into 25 cc. of W/5-iodine solution, 
previously heated to 40°; 3 c.c. of concentrated hydrochloric acid 
are then added, and, when a crystalline precipitate has formed, 
the mixture is cooled and diluted with water to about 98 c.c. 
After eighteen hours the solution is diluted to 100 c.c., filtered, 
and 50 c.c. of the filtrate are titrated with WV /10-thiosulphate solu- 
tion. Each c.c. of W/10-iodine solution which has entered into 
combination corresponds with 0°00889 gram of phenacetin. The 
phenacetin may also be estimated gravimetrically by collecting the 
precipitate, washing it with iodine solution, then with a small 
quantity of water, transferring it to a separating funnel, and, 
after the addition of sodium sulphite, extracting the phenacetin 
with chloroform. The acetanilide is estimated by treating 30 c.c. 
of the filtrate from the iodine compound with sodium sulphite and 
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an excess of sodium hydrogen carbonate, shaking the solution with 
chloroform, and heating the chloroform solution for one hour on a 
water-bath with 10 c.c. of dilute sulphuric acid. Ten c.c. of con- 
centrated hydrochloric acid are then added, and the mixture is 


titrated with standardised potassium bromide-bromate solution. 
W. P. S. 


New Method for the Estimation of Phenolphthalein. A. 
Mirkin (Amer. J. Pharm. 1914, 86, 307—308).—The method 
depends on the formation of an oxime when phenolphthalein is 
treated with hydroxylamine. One gram of phenolphthalein, 0°8 
gram of hydroxylamine hydrochloride, and 0°52 gram of sodium 
hydroxide are Lissolved in 40 c.c. of absolute alcohol, and the 
solution is boiled for about three hours under a reflux apparatus 
until the liquid turns yellow. Water is then added, 10 cc. of 
10% sulphuric acid are introduced, and the solution is diluted to 
250 c.c. In 50 c.c. of this solution the acid is neutralised, using 
methyl-orange as indicator, and the excess of hydroxylamine then 
titrated with WV /10-potassium hydroxide solution, phenolphthalein 
being the indicator in this case. A blank experiment, using the 
same quantities of sodium hydroxide, hydroxylamine, and alcohol, 
is run at the same time, and the difference between the number 
of c.c. of V/10-alkali solution required in the two titrations is 
multiplied by 316 to give the quantity of phenolphthalein. For 
the estimation of phenolphthalein in medicinal tablets, the latter 
are crushed, extracted with alcohol, and a portion of the alcoholic 
solution used for the estimation. These tablets frequently contain 
lactose and sucrose; the latter does not yield an oxime, and lactose 
is practically insoluble in alcohol. W. BP. &. 


A Method of Estimating Urea. A. Descrez and R. Mooa 
(Compt. rend., 1914, 159, 250—253. Compare A., 1912, ii, 104).— 
A description of a modified form of ureometer (loc. cit.), by means 
of which it is possible to make a rapid and accurate estimation of 
the amount of urea in urine or serum, 1 c.c. of urine being used. 
The apparatus is figured in the text, and only requires the use 
of a small amount of chloroform as compared with the earlier 
pattern (loc. cit.). The reagent used is prepared by dissolving 
1 gram of mercury in 2 grams of nitric acid (D 1°3322), and 
diluting this with an equal volume of a liquid prepared by shaking 
1 gram of infusorial earth with 100 c.c. of water, leaving one 
minute, and then decanting. This suspension acts as a catalyst, 
and renders the decomposition of the urea complete at 17°. The 
only other nitrogenous constituent of urine decomposed under these 
conditions is allantoin, and this only at the rate of 0°015 gram in 
twenty-four hours. The actual estimation takes about forty-five 
minutes. W. G. 


Gravimetric Hstimation of Small Quantities of Urea at 
Dilutions Greater than 1 in 1000. R. Fosse (Compt. rend., 
1914, 159, 253—256. Compare this vol., i, 859; ii, 593)—In 
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order to estimate the amount of urea in solutions containing 1 gram 
or less of urea in 1 litre, the following process should be adopted. 
The solution of urea (1 c.c.), exactly measured, is diluted with 
twice its volume of glacial acetic acid, and then to it is added 
one-twentieth of its volume of a solution of xanthhydrol in methyl 
alcohol, this addition being repeated twice at intervals of ten 
minutes. After one hour, the precipitate is collected in the usual 
way. An alternative process is as follows. To a mixture con- 
taining one volume of the urea solution and two volumes of glacial 
acetic acid, onetwentieth of its total volume of xanthhydrol 
solution is added, the whole allowed to remain one hour, and the 
precipitate collected. W. G. 


Estimation of Small Quantities of Urea by Sodium 
Hypobromite. W. Mestrezat (J. Pharm. Chim., 1914, [vii], 10, 
100—108).—Four c.c. of blood or other liquid to be analysed, 2 c.c. 
of water, and 5 c.c. of sodium hypobromite solution are intro- 
duced successively into a small, graduated tube provided with a 
tap at each end, and filled previously with mercury. The lower 
part of the tube, below the graduated portion, is slightly enlarged. 
After the contents of the tube have been well shaken, the apparatus 
is immersed in water at a definite temperature, and the volume of 
the gas is then observed, the mercury level having been adjusted. 
The author finds that mercury does not liberate any gas from 
sodium hypobromite in the absence of urea. It is recommended 
that the hypobromite solution be submitted to a low pressure 
before use, in order to remove dissolved oxygen. W. P. S. 


Gravimetric Estimation of Urea in Blood. R. Fossz, A. 
Rosyy, and F. Francois (Compt. rend., 1914, 159, 367—369. Compare 
Hugouneng and Morel (Compt. rend. Soc. Biol., 1913, 1914).—Ten c.c. 
of the blood serum are mixed with 10 c.c. of Tanret’s solution of 
potassium mercuriodide in acetic acid and centrifuged. The clear 
liquid measures about 17 c.c., and of this an aliquot portion, 15 c.c., 
is taken; to it is added 30 c.c. of glacial acetic acid and three 
portions of 0°75 c.c. of a 10% solution of xanthhydrol in methyl 
alcohol. After one hour the precipitate is collected, dried, and 
weighed. The urea present is equal to one-seventh of the weight 
of the precipitate, and the volume of defecated serum may be 
taken as equivalent to one-half its volume of fresh serum for 
purposes of calculation. W. G. 


Estimation of Caffeine in Coffee. G. Fenp.er and W. Striper 
(Zettsch. Nahr. Genussm., 1914, 28, 9—20).—Although the methods 
described by Lendrich and Nottbohm (A., 1909, ii, 449), and by 
Katz (A., 1903, ii, 250), are trustworthy, they are somewhat 
tedious, and the following process is therefore recommended; the 
results obtained agree with those yields by the methods mentioned 
above. Ten grams of the powdered sample are shaken for thirty 
minutes with 10 grams of 10% ammonia and 200 grams of chloro- 
form ; the solution is then poured on a large filter, and 150 grams 
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of the filtrate are evaporated to dryness. The residue is digested 
for ten minutes with 80 c.c. of hot water, cooled, and 20 c.c. of 
1% potassium permanganate solution are added (10 c.c. are suffi- 
cient in the case of raw coffee). After fifteen minutes a slight 
excess of hydrogen peroxide (3% hydrogen peroxide containing 1% 
of glacial acetic acid) is added, the mixture is heated for fifteen 
minutes on a water-bath, more hydrogen peroxide is added until 
the solution becomes clear, and then cooled and filtered, the filter 
and its contents being washed with cold water. The filtrate is 
shaken first with 50 c.c. of chloroform, then with three successive 
quantities of 25 c.c. of the solvent; the united chloroform extracts 
are evaporated to dryness, the residue of caffeine is dried at 100°, 
and weighed. A method proposed by Keller was found to be 
untrustworthy. W. P. S. 


Characterisation of Morphine and Phenols by means of 
Uranium Salts. J. Atoy and Cu. Rasaut (Bull. Soc. chim., 
1914, {iv], 15, 680—682. Compare 1903, ii, 581; 1905, ii, 616). 
—Morphine in the free state or in the form of its hydrochloride 
can be detected as follows. To a small amount of the alkaloid 
in a test-tube a few drops of methyl alcohol and a crystal of 
uranyl nitrate are added, when the liquid becomes coloured red. 
If the base is present as its hydrochloride, uranyl acetate is used 
instead of the nitrate, and on evaporating the liquid to dryness a 
red residue is left. The test will show the presence of 0°1 mg. of 
the alkaloid. Phenols give a similar reaction, and where they are 
soluble in water the alcohol can be omitted and water used in its 
place. The greater the number of hydroxyl groups present, the 
more intense is the red coloration. The presence of other groups 
does not, as a rule, interfere with the test, except in the case of 
sulphonic or nitro-groups. The colouring matter is soluble in 
water, and is not extracted from aqueous solution by organic 
solvents. It is destroyed both by acids and bases. 

A red liquid is also obtained by warming uranium oxide with 
an aqueous solution of resorcinol, or with a solution of morphine 
in methyl alcohol, and from the latter solution addition of ether 
causes a voluminous precipitate containing uranium. W. G. 


Estimation of Morphine in Pills, Tablets, Etc. J. B. 
Witurams (Amer. J. Pharm., 1914, 86, 308—312).—A number of pills 
or tablets, equivalent to from 0°1 to 0°2 gram of morphine, are 
dissolved in a few c.c. of dilute acid, the solution is transferred 
to a separator, 25 c.c. of a solvent consisting of 1 volume of alcohol 
and 2 volumes of chloroform are added, the mixture is rendered 
distinctly alkaline with ammonia, and shaken for three minutes. 
The chloroform layer is drawn off, and the extraction twice re- 
peated with the alcohol-chloroform solvent. The extracts are 
evaporated to dryness, the residue dissolved in a definite quantity 
of V/10-acid, and the excess of acid is titrated with V/50-alkali 
solution, using cochineal as indicator. Each c.c. of WV /10-acid is 
equivalent to 0°0301 gram of morphine. W. P.S. 
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Estimation of Strychnine in the Presence of Brucine. D. 
B. Dort (Pharm, J., 1914, 93, 120).—In the method of estimating 
strychnine in the presence of brucine by destroying the latter with 
dilute nitric acid, and then extracting the strychnine with an 
immiscible solvent, the best results are obtained when 1 c.c. of 
concentrated nitric acid is added to every 20 c.c. of the sulphuric 
acid solution of the two alkaloids; the action of the nitric acid 
should proceed for twenty minutes at the ordinary temperature. 
Under these conditions, 1 c.c. of nitric acid will destroy 0°25 gram 


of brucine without having any effect on the strychnine. 
W. P. S. 


Diascopy of Traces of Blood. AnNcGELo bE Dominicis (Boll. 
Chim. Farm., 1914, 53, 162—163).—The following procedure serves 
to detect traces of blood in cases where all other methods fail, and 
is especially valuable where a very small quantity of blood is 
present on heavily rusted iron. 

With dried blood adhering to a substrate, a scarcely visible 
particle is introduced into a trace of origanum oil on a microscope 
slide placed on a white background, and is thoroughly dis 
integrated by means of the rounded end of a glass rod. After 
the addition of a drop of a saturated or more dilute solution of 
eosin in paracetaldehyde, the preparation is examined in artificial 
light passing through a suitable diaphragm. A drop of euparal 
may be employed subsequently to render the preparation per- 
manent. Where the blood has penetrated the subtrate, the latter 
and the blood are scraped off by means of a sharp knife in the 
form of a fine powder, which is treated as above. Particles of 
blood appear wholly or partly coloured, and the red corpuscles, in 
groups or isolated, may be distinguished; the diameter of the 
corpuscles can be measured. T. H. P. 


The Analysis of Meat Extract. J. Smoropinzev (Zeitsch- 
physiol. Chem., 1914, 92, 214—220. Compare A., 1913, i, 1132).— 
The author compares four different methods for the quantitative 
separation of the bases from the same extract of beef: (1) pre- 
cipitation of the bases with mercuric sulphate without previous 
treatment with lead acetate, the precipitate being then decomposed 
by hydrogen sulphide, and the bases isolated by means of phospho- 
tungstic acid; (2) precipitation with phosphotungstic acid after 
preliminary treatment with lead acetate; (3) precipitation with 
phosphotungstic acid in the presence of 5% sulphuric acid; 
(4) direct precipitation with phosphotungstic acid without any 
preliminary treatment. 

Expressing the results in percentages of fresh ox muscle, the 
first method furnished the largest amount of purine (0°062), 
carnosine (0°318), and carnitine (0°037), but only 0°048% of methy]l- 
guanidine, as against 0°066% obtained by methods (2) or (3). 
The preliminary treatment with lead acetate is quite superfluous, 
and, indeed, leads to twice the quantity of expensive phospho- 
tungstic acid being subsequently required, on account of the 
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inhibiting action of acetates on the precipitation of the phospho- 
tungstates. Method (1) is therefore recommended from all points 
of view. H. W. B. 


Estimation of the Acidity of Leather. Paut Nicotarpor 
(Ann. Chim. anal., 1914, 19, 250—259).—The leather is extracted 
with chloroform to remove fatty substances, and is then boiled 
with water for three hours; the acidity of the filtered solution is 
estimated by titration, litmus paper being the indicator. 
Sulphuric acid and soluble sulphates are estimated in the solution 
in the usual way. Another portion of the leather may be boiled 
with the same volume of water and for the same length of time 
but in the presence of barium carbonate, and the acidity of the 
solution is estimated after filtration. In this case, the sulphuric 
acid and sulphates present are converted into barium sulphate. 
The total sulphur is best estimated by burning the leather in a 
bomb apparatus with oxygen under a pressure of 10 atmospheres. 

WF & 


Analysis of Stabilised Cocoa. L. Reutrer (Chem. Zentr., 1914, 
ii, 169—170; from Schweiz. Apoth. Zeit., 1914, 52, 308—312, 
322—325, 335—-339).—The usual method of submitting cocoa pods 
to fermentation in order to effect the ready removal of the husks 
has the disadvantage that the fermentation considerably affects the 
beans. The same object may be attained by immersing the pods 
for ten minutes in 1% sodium carbonate solution at 45°; the beans 
are then submitted to a sterilising process. Cocoa prepared in this 
way is known as stabilised cocoa; it does not contain pre-formed 
sugars or free theobromine. Caffeine is not present, but traces of 
essential oils can be detected. The following substances were 
separated from the methyl alcohol extract of the fat-free cocoa: 
cocoa red, Cy HeoO.;N ; cocoa brown, C7,H7,03,N; and cacaorin, 
Cp HapONs. The theobromine is present in the cocoa in combina- 
tion with other substances, and is set free when the cocoa is sub- 
jected to the action of ferments. W. .& 


Estimation of Certain Soluble Constituents of Soils. A. 
Hutin (Ann. Chim. anal., 1914, 19, 259—263).—The water 
soluble substances are estimated by shaking 1 kilo. of the soil with 
1 litre of water for thirty minutes, and filtering the mixture after 
twenty-four hours’ contact. The filter should be partly filled with 
dried paper pulp. Two hundred and fifty c.c. of the filtrate are 
evaporated to dryness, and the residue is weighed. This residue 
is then incinerated, and the ash weighed to obtain the quantity 
of soluble mineral matter. The alkalinity of the soil is ascertained 
by titrating a definite volume of the filtrate, and the chlorides are 
estimated by the Charpentier-Volhard method. W. P. SLo 
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Wave-lengths of Hydrogen Lines and Determination of 
the Series Constant. W. E. Curtis (Proc. Roy. Soc., 1914, [A], 90, 
605—620).—The wave-lengths of the first six lines in the series 
spectrum of hydrogen have been measured with the greatest 
possible accuracy in order to determine the exact relationship 
between the wave-lengths of the series lines. The accuracy 
attained is of the order of 0°001 A, but the actual accuracy 
depends on the time of exposure, increasing with the length of this 
period in consequence of changes in the temperature of the instru- 
ment. 

The results obtained show that Balmer’s formula does not afford 
an exact representation of the relation between the wave-lengths 
of the various lines. The numbers can, however, be accurately 
represented by a modified Rydberg formula, n=N/4—N/(m+ yp)”, 
in which W=109679°22 and »=0°0,69. This formula gives the 
convergence frequency of the series as 27419°805, corresponding 
with a wave-length (in air) of 3645°981 international units. 

Up to the present, the Balmer series of hydrogen lines has 
usually been regarded as of the diffuse type. It is suggested that 
in this case the sharp and diffuse series practically coincide, and 
that the Balmer series represents the superposition of the two. 

H. M. D. 


Absorption Spectrum of Zinc Vapour. J. C. McLennan 
(Phil. Mag., 1914, [vi], 28, 360—363).—It has been found that zinc 
vapour shows an absorption band at A 2139°33, but no evidence 
of any absorption at A 3075°99 was obtained even at the highest 
temperatures employed in the experiments. The three lines, 
mercury A 1849°6, cadmium A 2288°79, and zine A 2139°33, are homo- 
logous, and correspond with a value of m=2 in Paschen’s single 
line series, n=1°5, S—mP. It is probable that these series of lines 


are to be attributed to atoms of the respective metals in the , 


neutral state. H. M. D. 


Absorption Spectra at Very Low Temperatures. ArriGo 
Mazzuccue ti (Atti R. Accad. Lincei, 1914, [v], 23, i, 953—959).—In 
view of the fact that the bands of the phosphorescence spectra of 
uranyl salts become narrower and more clearly defined at very low 
temperatures, the author has investigated the absorption spectra 
of uranyl sulphate, chloride, bromide, iodide, and o- and p-hydroxy- 
benzoates at temperatures somewhat above —180°. At such tem- 
peratures solutions of the salts in ethyl alcohol solidify to trans- 
parent, glassy masses suitable for observation ; addition of glycerol 
or methy! alcohol to the ethyl alcohol lowers the solidifying point 
considerably, but the solutions then give either an opaque mass or 
a transparent one, which rapidly disintegrates. The absorption 
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bands are found to become clearer, and to be appreciably dis- 
placed at the low temperatures used; in some cases new bands 
make their appearance. 

Examination of various colouring matters in the same manner 
shows that at about —180° the absorption bands differ but very 
slightly in position and clearness from those observed at ordinary 
temperatures. It seems, therefore, that the influence of low tem- 
peratures on the absorption bands is pronounced only with com- 
pounds, the selective absorption of which is a property of one of 
the constituent elements. T. H. P. 


Action of Radium Emanation on Explosive Gas. OrrTo 
Scuever (Compt. rend., 1914, 159. 423—426. Compare this vol., ii, 
649).—Hydrogen and oxygen readily combine under the influence 
of radium emanation, and in one case the combination was accom- 
panied by an explosion. The products of the reaction are water 
and hydrogen peroxide, the water probably being formed as a 
decomposition product of the hydrogen peroxide. No ozone could 
be detected, and but little is formed when working with oxygen 


alone under the same conditions (compare Lind, A., 1911, ii, 841). 
W. G. 


Immutability of the Uranium Radiation. W. P. Jorissen 
and J. A. Voticrarr (Chem. Weekblad., 1914, 11. 832—837).— 
Exposure to cathode rays produces no change in the activity of 
uranoso-uranic oxide. The increase noted by Jorissen and Ringer 
(A., 1907, ii, 422, 731) was due to changes in the surface-area of 
the preparations employed. A. J. W. 


Electrification at Liquid—Gas Surfaces. H. A. McTaaaart 
(Phil. Mag., 1914, [vi], 28, 367—378).—The velocity with which small 
bubbles of air move through various liquids under the influence 
of an electric field has been examined in a series of experiments 
with aqueous solutions of various alcohols and fatty acids. In 
particular, the dependence of the velocity on the size of the bubble 
and on the concentration of the solution was investigated. 

The addition of alcohols (or fatty acids) reduces the velocity 
of the bubbles, and therefore the electrification at the liquid-gas 
surface, the effectiveness of any alcohol in this respect correspond- 
ing with its effectiveness in reducing the surface tension of water. 
This reduction of surface tension is caused by a positive adsorption 
of alcohol into 2 surface layer of sma!] thickness. The fact that the 
difference between the velocities for pure water and a given solution 
diminishes as the diameter of the gas bubble decreases, indicates 
that the degree of adsorption is dependent on the curvature of the 
surface. At the moment of disappearance of the bubble, the con- 
centration of the surface layer is equal to that of the surrounding 
solution. 

Experiments with air bubbles in pure alcohols show that there 
is no electrification at the surface of contact with the liquid. This 
and other evidence indicates that the electrification phenomena 
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observed in “ water-fall”’ experiments are not due to the potential 


differences which come into play in the cataphoresis experiments. 
H. M. D. 


Emission of Electric Charges by Salts Non-radioactive at 
the Ordinary Temperature. D. Pacint (Nuovo Cim., 1914, [vi], 
7, i, 267—290)—Further study of the phenomenon already 
described by the author (A., 1907, ii, 425) and others with ammon- 
ium, sodium, potassium and barium sulphates, ammonium nitrate 
and potassium bromide gives results which indicate that the pro- 
perty of emitting electric charges is to be attributed to the action, 
probably an electrochemical one, of water-vapour on these salts. 
The charges seem to be carried by ions, and the hypothesis is 
advanced that the phenomenon is one of molecular dissociation, the 
nucleus of the predominating positive ions being an atom of the 
metal or, more probably, one of hydrogen generated by the disso- 
ciation of the water-vapour. The effects of change of pressure, 
temperature, and intensity of field were studied. Indications of a 


“fatigue ’’ of the phenomenon could not be corroborated. 
T. H. P. 


Conductivity of Salt Vapours. 8S. J. Katanpyk (/’roc. Roy. 
Soc., 1914, [A], 90, 634—647).—The corductivity exhibited by the 
vapours of the halogen salts of zinc and cadmium has been investi- 
gated. It is shown that the conductivity is mainly due to processes 
occurring in the vapours themselves, and is practically independent 
of the emission of charges from the surface of the heated salt. The 
vapours of carefully dried salts exhibit marked conducting power, 
although this is greatly increased in the presence of water-vapour. 
The greatest increase was observed in the case of zinc iodide, which 
is the most hygroscopic of the substances examined. 

Although previous experiments (compare Garrett, A., 1907, ii, 
524) have shown that in ordinary circumstances the conduc- 
tivity of the salt vapour seems to vary with the duration of the 
experiment, the author has found that carefully dried cadmium 
iodide gives rise to a steady current. 

The connexion between the current i and the temperature 6 can 
be expressed with considerable accuracy by the formula i=a. e-°/®, 
in which a and 6 are constants. On the assumption that the con- 
ductivity is due to the ionisation of the vapours, the ionising poten- 
tial has been calculated with the following results: cadmium iodide, 
1°93; zine iodide, 2°72; zine bromide, 2°97 volts. These values are 
much smaller than the corresponding ionising potentials for the 
ordinary gases. 

From experiments with phosphorus pentabromide and sulphur 
dichloride it has been found that these vapours are non-conducting. 
From this it follows that ionisation is not a consequence of chemical 
dissociation. H. M. D. 


Disintegration of the Aluminium Cathode. L. L. Campsr. 
(Phil. Mag., 1914, [vi], 28, 347—354).—It has been supposed that the 
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aluminium cathode does not disintegrate to any marked extent 
except in the presence of the inert gases, but this view is shown to 
be untenable by the results which have been obtained in experi- 
ments with discharge tubes containing the halogens, certain 
metallic vapours, and other gases. It is probable that, under 
proper conditions, the aluminium cathode will disintegrate in all 
gases more or less rapidly. This has, at any rate, been found to 
take place in presence of the halogens, cyanogen, pentane, mercury 
vapour, cadmium vapour, mercury dimethyl, and carbon monoxide. 
In the case of the halogens, the rate of disintegration increases 
with the molecular weight of the gas. 

The disintegration appears to take place most readily when the 
pressure in the discharge tube has reached the ordinary X-ray 
stage, and when the cathode dark-space has reached the walls of 
the tube surrounding the cathode. 

Under certain conditions disintegration seems to be delayed, 
and experiments are described which indicate that a very small 
amount of water-vapour may in some cases be the cause of this 
phenomenon. It may also be due to a thin film of oxide or nitride 
on the surface of the cathode, which must first be removed by 
bombardment by the positively charged particles. H. M. D. 


The Réle of Valency in the Additiveness of Diamagnetism. 
Paut Pascat (Compt. rend., 1914, 159, 429—431).—In organometallic 
compounds of the metals lead, tin, or mercury the diamagnetism 
of the metal in an homologous series of compounds varies from an 
upper limit at the lower end of the series to a lower limit at the 
upper end of the series. In the form of salts the atomic coefficients 
of magnetisation of quadrivalent lead and bivalent tin tend towards 
the inferior limit, of bivalent lead and quadrivalent tin towards 
the upper limit. Mercury, on the other hand, has the same atomic 
coefficient both in mercurous and mercuric salts, the value differing 
notably from that of pure mercury and approaching the upper 
limit in its series of organometallic compounds. The neighbour- 
hood of several halogen atoms around the same central atom 
depresses the diamagnetism in inorganic chemistry as well as in 
organic chemistry, but it is impossible at present to give a rule for 
calculating the value of this diminution. W. G. 


Specific Heats of Liquids at Various Constant Pressures 
and Various Temperatures. II. Sitvio Lussana (Nuovo Cim., 
1914, [vi], 7, i, 304—312. Compare A., 1912, ii, 1135).—Further 
measurements on et hy! ether at higher temperatures than those 
previously employed show that, as with ethyl and amy] alcohols, the 


diminution of c, as the pressure rises tends to become lower at the 
higher temperatures and pressures; at a sufficiently high pressure 
the variation of c, changes its sign. The value of c,):¢, or y 
diminishes as the temperature and pressure rise. If the external 
work effected in liquids during heating be neglected and the differ- 
ence between the two specific heats be attributed solely to the 
internal work, these results and the variations of the ccefficient of 
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dilatation at constant pressure with the pressure and temperature 
would show that the amount of internal work necessary during 
heating diminishes with increase of the pressure. 

The conclusion is drawn that the diminution of the distance 
between the molecules of liquids, which is raturally accompanied 
by restriction of the liberty of movement of the molecules, carries 
with it a diminution in the value of y, and hence tends to cause 


the heat consumed during heating to aid the molecular energy. 
T. H. P. 


Freezing Point of Benzene as a Fixed Point in Thermo- 
metry. THroporE W. Ricuarps and Joun W. Sarpiey (J. Amer. 
Chem. Soc., 1914, 36, 1825—1832).—The most convenient and exact 
way of fixing points on the thermometric scale between 0° and 100° 
is probably by means of the transition temperatures of hydrated 
crystalline salts (compare A., 1898, ii, 555; 1899, ii, 354; 1903, ii, 
411; 1906, ii, 727; 1908, ii, 16; 1911, ii, 695; this vol., ii, 244). 
The f. p. of a liquid can also be used for this purpose, and a 
careful study has therefore been made of the f. p. of benzene. 
Benzene of sufficient purity can be prepared without much diffi- 
culty, and yields a very definite and constant f. p., 5°483°+0°002° 
on the international hydrogen scale. This fixed temperature, in 
conjunction with the f. p. of water, is of value for calibrating 
Beckmann thermometers. E. G. 


Calculation of Chemical Constants. Uco Grasst (Nuovo Cim., 
1914, [vi], 7, i, 313—320).—By means of measurements made on a 
series of fourteen compounds, Miindel (this vol., ii, 28) found that 
the values of the chemical constant, C, which give good agreement 
between the observed values of p and those determined by means 
of Nerast’s equation, log p= —A,/4°5717'+ 1°75 log T—e7'/4°571 +0, 
differ markedly from those previously calculated by Nernst himself. 
The latter made use of the equation, 

A= (Ag + 3°5T —€T?)(1 — py / 7), 

in conjunction with that given above, but the thermochemical data 
at his disposal referred only to a restricted temperature interval, 
and the values of the constants € and Ag were derived by a process 
of approximation. The author has determined these constants more 
exactly from the value of 7, and that of p at two temperatures 
differing considerably from the critical temperature and from one 
another. 

The following latent heats of evaporation at 0° were determined, 
the numbers being cal. per gram. (compare this vol., ii, 184): 
methyl ethyl ketone, 124°2; diethyl ketone, 112°85 ; dipropyl ketone, 
103°7; isopropyl alcohol, 192°2; pinacolin, 98°53.. By means of 
Altschul’s method the following critical pressures were measured : 
dipropyl ketone, 33°9; diethyl ketone, 42°5; and methyl ethyl 
ketone, 47°5 atmos. The values of the chemical constants calcu- 
lated from the two above formule are as follows, those given by 
Trouton’s rule being shown in brackets: acetone, 3°74 (3°08); 
methyl ethyl ketone, 4°50 (2°97); diethyl ketone, 4°54 (2°92); 
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dipropyl ketone, 5°59 (2°90); ethyl formate, 6°56 (2°92); propyl 

formate, 4°10 (3°14); methyl acetate, 5°73 (2°96); ethyl acetate, 

5°05 (2°93); benzene, 4°37 (2°88); isopropyl alcohol, 4°94 (3°71). 
T. H. P. 


_ Trouton’s Rule. Carto Sonaauia (Nuovo Cim., 1914, [vi], 7, 
1, 321—328).—Cederberg’s objection to Nernst’s equation (A., 
1911, ii, 854), on the ground that it contains no constants relative 
to the particular compound, is invalid, since the boiling point 
enters into the equation. Cederberg claims for his own equation 
that it contains no empirical constants; since, however, it is derived 
by combining other relations with van der Waals’ equation, and 
the values of a are not the same, but different for different com- 
pounds, this claim is open to criticism. 

The author has investigated the values of Trouton’s constant for 
ethyl and propyl formates, methyl and ethyl acetates, acetone, 
methyl ethyl ketone, diethyl ketone, and dipropyl ketone at various 
temperatures, which exactly correspond. Use is-made of Nernst’s 
formula, A=(Aj+3°57—eT7?)(l—p/m), in which € is a constant 
and A, the latent heat of evaporation at absolute zero. Accurate 
measurements of A at two different temperatures give the values 
of A, and ¢, and hence the value of A at any other temperature, 
so long as p is small compared with the critical pressure, 7). For 
reduced temperatures equal to or greater than 0°5 this condition 
is not satisfied, and in these cases p was calculated by means of 
Nernst’s formula, log p=A,/4°5717 + 1°75 log T—eT/4°571+C. 

The results show that the values of Trouton’s constant for the 
esters become equal at a reduced temperature of about 0°5, whilst 
at lower temperatures marked variations occur. Nernst’s cbserva- 
tion, that the values at the boiling point increase with rise of 
temperature, is not confirmed for the values at corresponding 
temperatures. 

On the other hand, the curves representing the variation of 
Trouton’s constant with temperature for the last three ketones are 
similar, but do not meet; the behaviour of acetone is complicated 
by the tendency of its molecules to associate. T. H. P. 


Rapid Laboratory Method of Measuring the Partial Vapour 
Pressures of Liquid Mixtures. M. A. Rosanorr, C. W. Bacon, 
and R. H. Ware (J. Amer. Cham, Soe., 1914, 36, 1803—1825).— 
The usual method of obtaining partial pressure data by distilling 
off a small quantity of the liquid and determining its composition 
(Zawidzki, A., 1901, ii, 6) gives good results. A simpler and more 
rapid method has now been devised, which has been applied to 
both binary and ternary mixtures, and is recommended as the 
easiest means of ascertaining the composition of vapours in equil- 
ibrium with liquid mixtures. Instead of allowing the distillate to 
accumulate in the receiver, seven or eight consecutive small frac- 
tions are removed and analysed separately. The composition and 
weights of these fractions being known, a curve can be constructed 
indicating the composition of the distillate when its weight has 
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attained any definite amount within the range of the curve. A 
moderate extrapolation backwards leads to the point at which the 
weight of the distillate is zero. The point of intersection indicates 
the composition of the first indefinitely small amount of vapour 
evolved by the liquid mixture. 

Apparatus is described for carrying out determinations by this 
method, and the results of measurements are given for mixtures of 
carbon disulphide and carbon tetrachloride, chloroform and 
toluene, acetone and toluene, and ethyl iodide and ethyl acetate. 
The measurements were carried out isopiestically under ordinary 
atmospheric pressure. The method can be employed in cases in 
which the amount of substance available is too small to yield 
accurate results by the older methods. E. G. 


Apparatus with Ground-joints for the Distillation in 
Vacuum of Substances Attacking Cork. Henri Vicreux 
(Ann. Chim. anal., 1914, 19, 220—221).—A glass apparatus ccnsist- 
ing of distilling flask, fractionating column, and receiver, in which 
all joints are ground, is figured and described ; it may be used for 
distillation under ordinary or reduced pressure. A glass tube sup- 
porting the thermometer is ground into the top of the fraction- 
ating column, and contains mercury, to secure rapid equalisation 
of the temperature. C. S. 


Thermoelement Installations, Especially for Calorimetry. 
Watter P. Wuire (J. Amer. Chem. Soc., 1914, 36, 1856—1868).— 
The greatest precision in calorimetric work is obtainable by the 
use of electrical thermometers. The most satisfactory of these, and 
the most accurate for small intervals, is the multiple thermo- 
element, when used with a small difference between its two ends. 
An account is given of the methods and apparatus employed in 
thermoelectric procedure, and a type of auxiliary installation for 
thermoelements is described which is convenient, rapid, and capable 
of the high precision often required for calorimetry. A precision 
of 0°1 microvolt can be obtained with the use of a suitable 
eliminating switch and an appropriate potentiometer. For the 
former, a common copper knife switch is serviceable. Satisfactory 
potentiometers are described in a separate paper (following 
abstract). E. G. 


Potentiometers for Thermoelectric Measurements, Hspe- 
cially in Calorimetry. Water P. Wuite (J. Amer. Chem. Soc., 
1914, 36, 1868—1885).—Potentiometers are described which are 
particularly adapted for high-temperature measurements in cases 
in which the sensitiveness and precision of the thermoelement is 
much in excess of the requirements. Split circuit and combina- 
tion potentiometers are satisfactory and easily obtainable, but the 
slide wire and Feussner potentiometers of a range of 1 volt or 
more are not suitable for thermoelement work. The potentiometer 
system is convenient for simultaneous measurements of different 
and differently varying #.M.F.’s, and also enables the last two 
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figures of any reading to be taken directly from the galvanometer 
scale. It increases speed, simplifies manipulation, diminishes 
errors, and pives calorimetric data in a convenient form for further 
treatment. E. G. 


Surface Tensions of Liquids in Contact with Different 
Gases. ALian Ferouson (Phil. Mag., 1914, [vi], 28, 403—412).— 
From observations of the maximum pressure required to release 
a bubble of gas from the end of a vertical capillary tube immersed 
in the liquid, the author has determined the surface tension, of 
benzene, chloroform, water, methyl alcohol, ethyl alcohol, ethyl 
ether, and turpentine in contact with (1) air, (2) carbon dioxide. 
In all cases, the liquid was found to have a smaller surface tension 
in contact with carbon dioxide ; the largest difference, amounting 
to 2° 05%, is shown by chloroform, and the smallest difference, 
0°46%, by turpentine. 

The observed effect is not only influenced by the nature of the 
gas, but also by its solubility in the liquid. Since the gases are, 
however, only sparingly soluble in the liquids examined, it is prob- 
able that the values obtained differ only very slightly from the 
values for gas-free liquids. H. M. D. 


Absorption of Dextrose by Bone-black. Harotp A. Morton 
(J. Amer. Chem. Soc., 1914, 36, 1832—1838).—In the course of 
certain work on the sugars, it was necessary to purify a large 
quantity of dextrose. During this purification it was observed 
that a considerable amount of the dextrose was removed by the 
bone-black from the aqueous solution. In order to investigate this 
phenomenon, solutions of dextrose of concentrations from 4°63% 
to 50°58% were treated with purified bone-black, and afterwards 
examined polarimetrically. The results show a regularity, in- 
dicating that the absorption of dextrose by bone-black follows a 
principle resembling the distribution law. The ratios of the weight 
of dextrose per gram of solution to that per gram of bone-black 
are almost identical for all the concentrations. The data obtained 
in these experiments show that the bone-black takes part of the 
water from the solutions as well as the dextrose, and that the 
absorption of the water takes place according to some principle 
similar to that followed in the absorption of dextrose. When 
equilibrium has been attained, the solution of dextrose within the 
bone-black is at least twice as concentrated as the solution outside. 

E. G. 


Morphological Studies of Benzene Derivatives. VII. 
The Correlation of the Forms of Crystals with their Mole- 
cular Structure and Orientation in a Magnetic Field in the 
Case of Hydrated Sulphonates of Dyad Metals. H. E. Arm- 
strona and E. H. Rovp (Proc. Roy. Soc., 1914, [A], 90, 463—492. 
Compare this vol., i, 1062; ii, 443).—The work recorded in this 
paper has particular reference to the behaviour of crystals, especially 
those of salts of the magnetic and other dyad metals, when sus- 


GENERAL AND PHYSICAL CHEMISTRY. ii. 769 


pended in a strong magnetic field. Salts of these metals with ben- 
zenesulphonic, toluene-p-sulphonic, pchloro-, pbromo-, piodo, and 
2°5-dichloro-benzenesulphonic acids have been prepared, and the 
following new crystallographic data are given. All the salts 
crystallise in the monoclinic system, the last two in the hemi- 
morphic class. 


a:b:e. B. 
(C,H,°SO,),Fe,6H,O .......00... .. 3°5690 : 1: 1°1058 86°18’ 
(CgH;°SO 3).Co,6H,O .............4: 3°5560 : 1: 1°1086 86 7 
(CgH,°SO ).Ni,6H,O ............... 3°5476 : 1 : 11076 86 9 
(CgH,Me*’SO,),Fe,6H,O ......... 3°9972 : 1: 1°1051 88 37 
(CgHyMe*SO,),Co, 6HQO .......0000 3°9903 : 1 : 1°1080 88 17 
(C,H,Me*SO,),Ni,6H,O............ 3°9949 : 1: 1°1039 88 314 
(C,H,Cl°SO,),¥e,6H,O 3°6781 : 1 : 0°9094 94 214 
(C,H,Cl°SO,),Co,6H,O 3°6603 : 1 : 0°907) 93 464 
(CgH,Br*SO,),.Fe,6H,O 3°7293 :1:0°9104 94 264 
(C,H, Br°SO,),Co,6H,O 3°7103 : 1 : 0°9087 93 59 
(C,H, Br*SO,),Ni,6H,O 3°7316 : 1 : 0°9139 94 34 
(C,H,I°SO,),Fe,6H,0...... pis 3°7856 : 1 : 0°9085 93 35 
(Cgti,Cl,*SO,).Fe,8H,O 1°7543 : 1 : 2°1053 78 40 
(CgH,Cl,"SO5),Co,SH,O... .... ... 1°7456 : 1: 2°'1034 78 154 


The benzenesulphonates, toluenesulphonates, and p-halogen- 
benzenesulphonates form three distinct isomorphous series, between 
all of which, however, there is a close morphotropic relationship ; 
the salts of the dichloro-series, however, show no obvious connexion 
with those of the other three. When the salts of any one metal 
of the first three series are considered, their crystals are found to 
correspond in magnetic behaviour as they do in geometrical struc- 
ture, that is to say, corresponding directions set in the same manner 
in the magnetic field. The salts of different metals, however, differ 
totally in magnetic behaviour. In the case of all the iron salts, the 
axis a is the direction of greatest, magnetic permeability, whilst in 
the cobalt salts this direction is that of least permeability. The 
nickel salts differ from both those of iron and cobalt, but appear 
to be similar to those of copper, manganese, and magnesium. 
Similar differences are found between the sulphates of the mag- 
netic metals and between the double salts which these form with 
ammonium sulphate. The relation between the molecular and 
crystalline structure of the sulphonates is discussed from the 
Barlow-Pope point of view, and also the use which may be made 
of the magnetic property of crystals for determining the correct 
setting. 

In a appendix, data are given for the crystalline form of 
potassium p-chlorobenzenesulphonate, which is found to be in close 
morphotropic relationship with the corresponding iron and cobalt 
salts. The salt, which is anhydrous, crystallises in the monoclinic 
system, a: 6: c=1°4394: 1: 0°9049; B=97°11’. The behaviour of 
azobenzene in the magnetic field is also considered in the light of 
the suggestion that there may be some connexion between magnetic 
susceptibility and the colour of the crystals. E. H. R. 


Growth of Metallic Eutectics. F. E. E. Lampetoven and J. T. 
Scorr (Proc. Roy. Soc., 1914, [A], 90, 600—604).—The influence of 
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undercooling on the structure of certain binary alloys has been 
examined. It has been supposed that the formation, around the 
primary crystals of an alloy, of an envelope of the second con- 
stituent separating the primary crystals from the banded eutectic, 
is due to undercooling in the process of solidification. The experi- 
ments which have been made by the authors indicate that this is 
not the case, and there appears to be no connexion whatever 
between the undercooling at the first moment of solidification and 
the formation of such a halo or envelope. 

From the examination of a large number of alloys, it has been 
found possible to classify eutectics according to their structure. 
The majority of eutectics fall into two classes, which are character- 
ised, respectively, (1) by spherical radiating growths, and (2) by 
well-defined crystal contours, showing in section a herring-bone 
structure. H. M. D. 


Hermannus Follinus and the Law of the Indestructibility 
of the Blements. W. P. Jorissen (Chem. Weekblad., 1914, 11, 
822—826).—In 1613, Follinus observed that a given weight of 
mercury could be transformed into mercuric sulphide, and that 
the product could be oxidised to mercury without change in the 
weight of the metal. A. J. W. 


History of Condensers. Max Sperer (Chem. Zentr., 1914, i, 
1798; from Chem. Apparat., 1914, 1, 65—70).—A critical discus- 
sion regarding the history of condensers. The author suggests that 
the Liebig condenser should be known by the name of its inventor, 
Weigel. W. P. &. 


Simple Method of Making Dewar’s Tubes. Henri Vicrevx 
(Ann. Chim. anal., 1914, 19, 293—294).—A glass tube of suitable 
diameter is drawn out to a fine tube at one end, whilst the other 
end is rounded, like the bottom of a test-tube. This end is then 
heated, the end is drawn in so as to form a concave cap, and, while 
the end of the tube is kept in the flame, an iron rod is pressed into 
the cup so as to force it into the outer tube to a sufficient depth. 
The tube is then silvered and exhausted. W. P. S. 


Device to Aid in Freeing a Precipitate from Mother- 
liquor when Filtering by Suction. Ross Aiken Gorter (J. 
Amer. Chem. Soc., 1914, 36, 1967).—When a precipitate has been 
collected and drained in a Biichner funnel, a further quantity of 
the mother-liquor can be removed from it by placing a piece of 
thin sheet rubber over the top of the funnel and securing it by 
means of a rubber band. The suction draws the rubber down 
over the sides of the funnel and on to the top of the precipitate. 
The surface of the rubber may now be firmly pressed either by 
hand or with a pestle, and in this way the precipitate can be 
obtained in a comparatively dry condition. E. G. 


INORGANIC CHEMISTRY. 


Inorganic Chemistry. 


Reduction of Chlorates to Chlorides by Hydrazine Salts 
with the Aid of a Catalytic Substance. W. R. Hopexinson 
(J. Soc. Chem. Ind., 1914, 33, 815).—Solutions of alkali or other 
chlorates (bromates or iodates) and hydrazine salts may be mixed 
together in any proportion and boiled without any reaction taking ' 
place. If, however, a piece of tarnished copper wire or a frag- 
ment of copper oxide is introduced into a cold solution of potassium 
chlorate and hydrazine nitrate, an action commences at the surface 
of the solid, nitrogen being evolved. The reaction is accelerated 
by warming, and is quantitative, in accordance with the following 
equation, 2KCIO, + 3N,H,,HNO,=6H,0 + 3N, + 3HNO, + 2KCIl. 
The amount of copper dissolved is very small; various copper salts 
produce a like result. When used for the estimation of chlorates, 
bromates, or iodates, the slight excess of hydrazine salt used is 
destroyed by permanganate mixed with nitric acid; the chloride, 
bromide, or iodide present in the solution is then estimated. 

Hydrazine sulphate and oxalate do not react so well as the 
nitrate with copper and its salts; in the presence of metallic iron 
or an iron salt, the reaction with the sulphate is violent, whereas 
it is very slow with the nitrate and oxalate. ; 

Reference is also made to the action of hydrazine salts on di- 
chromates, arsenates, persulphates, osmates, molybdates, tungstates, 
and tantalates. Perchlorates are not reduced in the same way as 
are chlorates; ammonium perchlorate and hydrazine nitrate may 
be melted together without decomposition. T. S. P. 


Existence of Free Thiosulphuric Acid. CC. Bonclovann1 
(Gazzetta, 1914, 44. i, 624—627).—When an aqueous-alcoholic rolu- 
tion of methylene-blue is added to an acidified solution of a thio- 


sulphate, it is decolorised. Sulphurous acid does not effect this } 
reduction, which is an indication of the presence of free thio- ‘ 
sulphuric acid in the solution. R. V. 8. i 

The Crystal Form of Some of the Hydrated Haloid Salts § 


of the Alkali Metals. C. W. Coox (Amer. J. Sci., 1914, [iv], 38, 
142—144).—The majority of these hydrated haloids effloresce 
rapidly at the ordinary temperature, in consequence of which the ; 
crystallographic data recorded are incomplete, and of only approxi- ‘ 
mate accuracy. The salts were not analysed, the formule being : 
based on that given by Mitscherlich for the sodium bromide. 

KF,2H,O?; monoclinic prismatic; a: 6: c=1°0565: 1: 0°70608 ; 
B=109°15’. 

LiBr,2H,O?; monoclinic prismatic; a: 6: c=0°83665: 1: 1°1188; 
B=107°18}’. 

NaBr,2H,0 ; the constants for this salt could not be determined ; 
the value of the angle (110): (110) is 61°24’. E. H. R. 
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Isomorphism between Perchlorates and Permanganates. 
G. Scacirarini and A. Marancont (Atti &. Accad. Lincei, 1914, [v], 
23, ii, 12—14).—The action of sodium perchlorate on a concen- 
trated ammoniacal solution of silver nitrate yields the compound 
AgClO,,2NH;,H,O, which forms acicular crystals sensitive to the 
influence of light. The analogous compound, AgMnO,,2NH;,H,O 
(compare Klobb, A., 1886, 983), forms dark, acicular crystals with 
metallic lustre. These two salts form mixed crystals, which may 
contain up to about 25% of the permanganate compound. 

The compounds Mg(MnOQ,)o,2C,H,.N,,8H,O and 

Ni(MnQ,)o,2C,H,.N,,8H,O 
have also been prepared by the action of hexamethylenetetramine 
cn magnesium and nickel permanganates. T. H. P. 


Synthetic Celite and Large Crystals of Tricalcium Silicate. 
Epwarp D. Campsert (J. Jnd. Hng. Chem., 1914, 6, 706—710).— 
Celite consists essentially of a calcium aluminate, m. p. slightly 
above 1400°; it has the formula 5CaO,3A1,0,, and is capable of 
dissolving, when liquid, calcium orthosilicate and calcium oxide. 
If the concentration of the calcium oxide is sufficient and solution 
complete, pure tricalcium silicate crystallises cut when the mixture 
is cooled slowly. This suggests a new theoretical formula for 
Portland cement. The Le Chatelier formula first proposed was 
2(3CaO,SiO,) + y(3CaO,Al,0;), requiring calcium oxide by weight 
equal to 2°8Si0,+1°6A1,0,; in practice this gives a large excess 
of free calcium oxide. In the Newberry formula, 

x(3CaO,Si0,) + y(2CaO,Al,05), 
the calcium oxide is equivalent to 2°8Si0,+1°1A1,0,, and _ still 
gives an excess of free lime in the cement. The formula now 
suggested would be 2(3CaO,Si0,) + y¥(5CaO,3A1,0,), where the 
calcium oxide by weight would be equal to 2°8Si0,+0°9A1,O.. 
Such a formula would conform more closely with the results 
obtained in the best practice. 7". Ee 


The Dissolution Faces of Dolomite. P. Gaupertr (Compt. 
rend, 1914, 159. 486—488).—When a cleavage rhombohedron of 
dolomite is attacked by boiling nitric acid, scalenohedral facets 
appear. The positions of these facets can be determined, and are 
found to vary in a regular manner with the rate of attack of the 
acid on the crystal, the indices ranging from (11,1,0) to (410). In 
the same manner, the form of the corrosion figures on different 
faces of the crystal varies with the rate of attack. Specimens of 
dolomite are attacked more slowly by acid of a given concentra- 
tion the more iron they contain, and the position of the dissolu- 
tion facets varies accordingly. E. H. R. 


The Ternary System. Diopside—Forsterite-Silica. N. L 
BowEen (Amer. J. Sci., 1914, [iv], 38, 207—264).—An account is 
given of the equilibrium relationships in the ternary system 
CaMg(SiO,),-Mg,SiO,-SiO, which represents that part of the 
more general ternary system CaO—-MgO-SiO,, which is of greatest 
interest to the petrologist. 
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The method of experiment consisted in heating mixtures of 
specially purified silica, magnesia, and calcium carbonate at known 
temperatures in an electrical resistance furnace until equilibrium 
was attained, when the mixtures were rapidly cooled, and after- 
wards examined under the microscope. 

The binary system Mg,SiO,-SiO, has been described in a 
previous paper (Bowen and Andersen, this vol., ii, 562). The 
system CaMg(SiO;),.-SiO, shows the simple eutectic relation. 
Diopside melts at 1391°, and the eutectic temperature 1362°, at 
which diopside and tridymite co-exist, corresponds with the com- 
position 84% diopside and 16% silica. A break on the silica 
liquidus is shown at 1470°, and this in all probability corresponds 
with the transformation of tridymite into cristobalite. The system 
CaMg(SiO,),-Mg.SiO, also shows the eutectic relation. The 
eutectic point, at the composition 88% diopside and 12% forsterite, 
is only 4° to 5° lower than the melting point of diopside. 

The above three binary systems give rise to five solid phases— 
diopside, cristobalite, tridymite, clino-enstatite, and forsterite. In 
the normal ternary equilibrium diagram there would be five corre- 
sponding surfaces, six boundary curves, and three ternary invariant 
points. The experimental results indicate, however, that diopside 
and clino-enstatite form an unbroken series of solid solutions 
(monoclinic pyroxenes), with the result that diopside, clino- 
enstatite, and the intermediate pyroxenes have but one surface in 
common. There are, consequently, only three boundary curves and 
only one ternary point, namely, that corresponding with the co- 
existence of crystobalite, tridymite, and pyroxene. 

The optical properties of the various crystalline phases have been 
examined, and it has been found that the properties of the 
pyroxenes vary continuously with the composition. In consider- 
ing the bearing of the results on petrologic problems, attention is 
called to the resorption of forsterite in the artificial mixtures and its 
probable connexion with the resorption of olivine in natural rocks. 
H. M. D. 


Oxy-haloids of Lead. G. Sanponnini (Aiti R. Accad. Lincei, 
1914, [v], 28, i, 959—965).—Thermal and micrographic study of 
the system PbO-—PbBr, confirms the existence of the compound 
PbBr.,PbO at high temperatures, and of PbBr,,2PbO, and 
indicates also the existence of the compound PbBr,,4PbO, which 
decomposes on melting. No formation of solid solutions between 
these various oxybromides is observed. 

The system PbO—PbF, does not form a compound, but a simple 
eutectic, m. p. 494°, containing about 54 mol. % of PbO, is 
observed. T. H. P. 


Arsenates of Lead. Herman V. Tartar and R. H. Rosinson 
(J. Amer. Chem. Soc., 1914, 36, 1843—1853).—The extensive use of 
the lead arsenates as insecticides has rendered a knowledge of their 
constitution and properties of considerable importance, and the 
present investigation was therefore undertaken. 


' 
‘ 
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Lead hydrogen arsenate can be obtained in a fairly pure con- 
dition by the following method. The precipitate produced by the 
interaction of lead nitrate and disodium hydrogen arsenate is 
washed with water and dissolved in just sufficient nitric acid to 
effect solution. Dilute ammonia is added gradually to this solu- 
tion until about three-fourths of the nitric acid has been 
neutralised. The precipitate of lead hydrogen arsenate thus 
obtained is left in contact with the solution for some hours, and 
is then collected, washed with freshly boiled water, and dried at 
110°. The product contains a small quantity of water, which is 
not expelled below 200°. When heated somewhat above 200° it 
is converted into lead pyroarsenate. 

Attempts to prepare lead orthoarsenate by the action of 
ammonium hydroxide on lead hydrogen arsenate, as suggested by 
Volck (Science, 1911, 33, 868), resulted in the formation of the 
basic compound, 21Pb,(AsO,).,2Pb(OH),,10H,O, as a _ white, 
amorphous powder. Pure lead orthoarsenate could not be 
obtained. 

Lead hydrogen arsenate has D? 5°786, and basic lead arsenate 
D? 7°105. Both compounds are very little, if at all, soluble in 
water. 

The precipitates obtained by the reactions of lead acetate and 
lead nitrate with disodium hydrogen arsenate are mixtures of 
lead hydrogen arsenate and the basic lead arsenate in proportions 
varying with the conditions of the experiments. E. G. 


Atomic Weight of Copper by Electrolysis. Abert G. 
Surimpton (Proc. physical Soc. London. 1914, 26, 292—312).—The 
relative quantities of copper and silver deposited by the same 
current have been determined in order to obtain the atomic weight 
of copper. 

For the production of an uniform coherent deposit of pure metal 
it was found necessary to maintain the current density at the 
cathode below a certain limiting value. This limiting value was 
determined in a series of preliminary experiments, and found to 
depend on the form of the electrolytic cell, the concentration of 
the electrolyte, the presence of acid and other impurities, the 
presence or absence of a porous pot, and in the case of a rotatory 
cathode on the speed of rotation. In order to prevent the forma- 
tion of loose crystalline clusters, it was also found necessary to 
regulate the current density according to the weight of the metal 
to be deposited. Empirical formule are given from which the 
limiting current density can be calculated. 

In the actual experiments four copper cells, placed between two 
silver cells, were run in series. The surfaces of the copper 
cathodes varied from 10 to 50 cm.®, and the actual weights of the 
deposits were plotted against the corresponding cathode surfaces 
in order to eliminate the effect. of cathodic dissolution by extra- 
polation to zero cathode surface. Ten values obtained in this 
manner give for the atomic weight of copper 63°563+0°003, when 
silver is taken as 107°88. H. M. D. 
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The Crystalline Structure of Copper. W. Lawrence Brace 
(Phil. Mag., 1914, [vi], 28, 355—360).—The author has applied the 
X-ray method of investigation to the study of natural crystals of 
copper. The surfaces of these crystals reflect the rays satisfactorily 
after being etched with nitric acid, and although the faces are 
considerably distorted, a good standard of accuracy is obtainable 
with the X-ray spectrometer. The results show that in a copper 
crystal the atoms are arranged on a face-centred cubic lattice, 
identical with the close-packed lattice suggested by Barlow and 
Pope for elementary substances. E. H. R. 


Mineralogical Chemistry. 


Octahedral Crystals of Sulphohalite. Hoyt S. GaLe and 
W. B. Hicss (Amer. J. Sei., 1914, [iv], 38. 273—274).—Octahedral 
crystals, obtained from drillings in the saline deposits at Searles 
Lake, California, gave on analysis numbers which agree with those 
represented by the formula for sulphohalite, 2Na,SO,, NaCl, NaF. 
Measurements of the density and refractive index gave D=2°5 and 
nm, = 1°455. H. M. D. 


Analytical Chemistry. 


Some Natural Indicators. H. W. Brupaker (J. Amer. Chem. 
Soc., 1914, 36, 1925—1928).—An account is given of the behaviour of 
the colouring matters of the petals of various flowers towards 
alkalis and acids. These substances are usually acid, but some- 
times neutral in character, and generally change colour in acids 
and alkalis, thus acting as indicators. Many of the colouring 
matters are very sensitive to the action of light and air. E. G. 


Electro-volumetric Method and its Application to General 
Analytical Chemistry. F. H. Hessenink van SucntTeten and 
Arao Itano (J. Amer. Chem. Soc., 1914, 36, 1793—1803).—The 
difficulties encountered in the use of indicators in volumetric 
analysis, such as the personal equation and the interference of 
the colour of the liquid with that of the indicator, have led the 
authors to study the conductivity method of estimation (compare 
Kiister, Griiters and Geibel, A., 1905, ii, 55; Hall and Bell, A., 
1911, ii, 657). This method has been applied to the estimation 
of acids, bases, salts, and mixtures of salts, and has been found 
very satisfactory. Curves have been constructed by plotting the 
conductivities as ordinates and number of c.c. of the reagent as 
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abscisse. The method is also of service for the estimation of 
chlorine and phosphates in urine. E. G. 


Apparatus for the Analysis of Mixed Gases. A. C. WILson 
(Analyst, 1914, 39, 391—392).—A modification of Stead’s apparatus 
is described. Mercury is used as the confining medium, and the 
absorption bottles are each provided with a side-tube, to which 
is attached a thin gasbag. Combustion of the gas mixture is 
effected in a graduated eudiometer tube fitted with platinum 
terminals, or a palladium tube may be employed. W. P. 8. 


Apparatus for Exact Gas Analysis. E. Mavevuin (Ann. 
Chim. anal., 1914, 19, 298—300).—A measuring burette is connected 
by means of a three-way tap with a gas vessel and an absorption 
pipette, which is provided at the top and bottom with three-way 
taps. The burette is also in connexion with a levelling tube. The 
apparatus and the capillaries between the pipette and the burette 
are filled with mercury, and, when the gas has been introduced 
into the burette and driven over into the pipette, the absorption 
solution is admitted to the latter. When absorption has taken 
place, the solution is withdrawn from the pipette by connecting 
the latter with an exhaust pump, and the gas is then passed back 
again into the burette. W. P.S. 


Absorption Vessel for Gas Analysis. E. Mavueuin (Ann. Chim. 
anal., 1914, 19, 219—220).—A modified form of absorption vessel 
for the Orsat apparatus, in which intimate contact with the 
absorbing liquid is obtained, the gas on entering the vessel being 


‘caused to pass through the liquid in very small bubbles, and then 


remaining in contact with broken glass moistened with the 
absorbent. Two automatic valves cause the gas to pass in the re- 


quired directions when entering or leaving the vessel. 
L. ve K. 


Estimation of Iodine and Bromine in Halogen Salts by 
Means of Telluric Acid. Harrier IsaBettE Cote (Amer. J. Sci., 
1914, [iv], 38, 265—272. Compare this vol., ii, 379).—Quantities 
of iodine or bromine up to 0°3 gram when associated in their 
halogen salts with 0°25 gram of chlorine may be estimated as 
follows. Weighed amounts of the three salts, for instance, 0°5 gram 
each of iodide, bromide, and chloride, are introduced into a 
graduated tubular flask and dissolved in 50 c.c. of water; the 
flask is connected with a receiver containing 200 c.c. of 15% 
potassium iodide solution, and cooled in ice-water. After the 
addition of 1 gram of telluric acid, dissolved in 15 c.c. of sulphuric 
acid (D 1°015) and 35 c.c. of water, the solution in the flask is 
heated to boiling, and a current of carbon dioxide and steam is 
passed through it until all the liberated iodine has been distilled, 
the volume of the solution being kept at 100 c.c. -The steam supply 
is then diminished, and the solution concentrated to 65 c.c. The 
iodine in the distillate is now titrated with thiosulphate solution, 
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the receiver is recharged with potassium iodide solution, and, after 
the addition of 10 c.c. of sulphuric acid (1:1) to the contents of 
the tubular flask, the distillation with steam and carbon dioxide is 
continued, the volume being kept constant until all bromine 
coloration has been expelled; the solution is then concentrated 
slowly to 30 c.c., next rapidly to 24 c.c., and the distillate is 
titrated with thiosulphate solution; the iodine thus titrated is 
equivalent to the quantity of bromine distilled. W. P.S. 


Volumetric Method of Estimating Sulphurous Acid. 
Georce S. Jamigson (Amer. J. Sci., 1914, [iv], 38, 166—168).—The 
method is based on the titration of sulphurous acid with potassium 
iodate solution in the presence of 15 to 20% of hydrochloric acid 
and a small quantity of an immiscible solvent, such as chloroform. 
The sulphurous acid solution is added to a cooled mixture of 30 c.c. 
of concentrated hydrochloric acid, 20 c.c. of water, and 6. c.c. of 
chloroform, and the solution is then titrated with standardised 
potassium iodate solution. The latter is at first run in rapidly 
until the iodine which is liberated reaches a maximum, and then 
nearly disappears. The mixture is now shaken thoroughly, and 
the titration continued, the end-point being denoted by the dis- 
appearance of the violet colour from the chloroform. When deal- 
ing with quantities of sulphurous acid or sulphite equivalent to 
more than 0°1 gram of sulphur dioxide, it is advisable to add 
iodine monochloride solution to the hydrochloric acid mixture 
before the sulphurous acid is introduced; this prevents loss of 
sulphur dioxide before the titration is carried out. W. P. S. 


A Simplification of the Estimation of Total Nitrogen by 
Colorimetry. Appi1son Gutick (J. Biol. Chem., 1914, 18, 541—547). 
—An improvement. on the Folin-Farmer colorimetric method for 
estimating total nitrogen in urine (A., 1912, ii, 702) is described 
by the author which avoids the necessity of separating the 
ammonia by aspiration from the products of oxidation. This is 
achieved by oxidising the urine with a very small quantity of 
sulphuric acid in the presence of potassium sulphate and mercuric 
chloride, so that the subsequent colour reaction with a modified 
Nessler’s reagent is not interfered with. The resulting method is 
stated to be expeditious and accurate, and requires less apparatus 
than the microchemical methods now employed. H. W. B. 


Reduction of Disodium Phosphate by the Alternating 
Current. P. Wencer and L. Hernen (Ann. Chim. anal., 1914, 19, 
209—211).—Tables (compare A., 1912, ii, 624, 1038) are given 
showing the effect on the reduction of disodium phosphate of the 
alternating current under various conditions, such as the period 
of the experiment, the concentration of the liquid, the number of 
amperes, the periodicity of the current, and the temperature. The 
phosphites formed during the experiments are estimated very satis- 
factorily by means of Rupp and Finck’s process (with standard 
iodine in the presence of sodium hydrogen carbonate). “ . 

. DE K. 
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Hypothetical Combinations in Water Analysis. R. B. DoE 
(J. Ind. Eng. Chem., 1914, 6, 710—714).—In view of an effort which 
is being made by committees of the American Chemical Society, 
the American Public Health Association, and the Association of 
Agricultural Chemists to agree on a uniform manner of report- 
ing results of water analyses, the author discusses the present con- 
fusing methods of expressing results of analyses, and draws atten- 


tion to the advantages of reporting the constituents in ionic form. 
W. P. S. 


Estimation of Silver and Base Metal in Precious Metal 
Bullion. Freperic P. Dewey (J. Ind. Eng. Chem, 1914, 6, 
650—658, 728—736).—The cadmium-thiocyanate method (fusion 
of the metal with lead and cadmium in potassium cyanide, solu- 
tion of the button in nitric acid, and titration of the silver with 
thiocyanate solution) for the estimation of silver in gold was found 
to be quite as trustworthy as the ordinary cupellation method. 

W. P. S. 


Separation and Estimation of Small Quantities of Lead 
in Solders, Tinfoil, etc. Pierre Brereav and Paut FLeury 
(J. Pharm. Chim., 1914, [vii], 10, 147—152).—The authors point out 
sources of error when, after dissolving the alloy in nitric acid, the 
lead is separated by precipitation as sulphide, sulphate, or 
chromate, or estimated electrolytically or colorimetrically, and will 
give in a subsequent paper details of a method for the accurate 
estimation of small quantities of lead in these alloys. W. P. S. 


Detection of Lead in Bismuth Subnitrate. G. Guérin 
(J. Pharm. Chim., 1914, [vii], 10, 22—23).—In a previous communi- 
cation (A., 1913, ii, 1076) a test has been described which depends 
on the insolubility of bismuth subnitrate in 5% ammonium nitrate 
solution, whilst lead sulphate, carbonate, etc., are soluble. The 
author now finds that certain specimens of heavy bismuth sub- 
nitrate, which are free from lead, but possibly incompletely washed, 
are partly soluble in boiling ammonium nitrate solution, and that 
the filtered solution gives a yellow precipitate of bismuth chromate 
after addition of potassium chromate. It is therefore necessary 
to test the precipitate by adding sodium hydroxide in slight excess. 
If it consists solely of lead chromate, a sn solution is obtained, 
from which reprecipitation occurs after addition of a slight excess 
of acetic acid; the mixed precipitate of lead and bismuth 
chromates, on the other hand, is only partly dissolved by the alkali, 
and the filtrate then yields lead chromate after acidification with 
acetic acid. H. W. 


Estimation of Mercuric Iodide in Tablets. A. W. BEnpER 
(J. Ind. Eng. Chem., 1914, 6, 753—754).—A quantity of the powdered 
tablets, equivalent to about 0°15 gram of mercuric iodide, is heated 
under a reflux apparatus with 20 c.c. of hydrochloric acid (1: 1) 
and 0°5 gram of potassium chlorate until all the iodide has dis- 
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solved. The solution is then cooled, diluted with water to 100 c.c., 
freed from chlorine by means of a current of air, and filtered. The 
filtrate is rendered ammoniacal, the mercury precipitated immedi- 
ately with hydrogen sulphide, and the mercury sulphide is 
collected, dried at 100°, and weighed. The weight of the pre 
cipitate is multiplied by 1°995 to give mercuric iodide. 

W. P.S. 


Volumetric Estimation of Titanium by means of Ferric 
Chloride. T. R. Batt and G. McP. Smitn (J. Amer. Chem. Soc., 
1914, 36, 1838—1843)—Knecht and Hibbert (A., 1903, ii, 509) 
have described a method for the volumetric estimation of ferric 
iron by means of titanium trichloride, potassium thiocyanate being 
used as an indicator. It is now shown that the same reaction can 
be employed for estimating titanium. 

The solution of the titanium salt is reduced with zinc in presence 
of dilute sulphuric acid, and filtered; potassium thiocyanate is then 
added, and the solution titrated rapidly with standard ferric 
chloride solution. The reduction is allowed to proceed for about 
two hours. In order to protect the resulting titanous salt solution 
from oxidation, the filtration and titration are carried out in an 
atmosphere of carbon dioxide. A special form of apparatus for 
effecting the reduction and filtration is described. The method 
gives trustworthy results, and is much more rapid than Gocch’s 
gravimetric method. Such metals, however, as tin, chromium, 
vanadium, tungsten, and molybdenum must be absent when the 
solution is reduced. E. G. 


Separation of Zirconium from Iron and Aluminium with 
the Aid of the Ammonium Salt of Nitrosophenylhydroxyl- 
amine (‘“Cupferron”’). Wuiitiam M. THornton, jun., ard E. M. 
Haypen, jun, (Amer. J. Sci., 1914, [iv], 38, 137—141. Compare this 
vol., ii, 583).—One hundred c.c. of a solution containing zirconium, 
iron, and aluminium salts are neutralised with ammonia, 2 c.c. of 
dilute sulphuric acid (1: 1) are added, and the iron is reduced with 
hydrogen sulphide. The solution is then rendered slightly 
ammoniacal, and treated with hydrogen sulphide until ali the iron 
has been precipitated as sylphide. This is collected on a filter and 
washed thoroughly with dilute ammonium sulphide solution. The 
filtrate is boiled to expel hydrogen sulphide, acidified with 60 c.c. 
of dilute sulphuric acid, cooled in ice-water, and the “cupferron” 
reagent is added. The precipitate which forms is collected on a 
filter, washed twenty times with dilute hydrochloric acid, dried at 
110°, ignited, and the residue of zirconium oxide weighed. In the 
case of phosphatic minerals, the phosphoric acid must be removed 
by fusion with sodium carbonate before the zirconium is separated 
as described. W. P. S. 


Properties of Some Chlorohydrocarbons and their Uses in 
Chemical Analysis. II. Estimation of the Chloroethanes. 
L. Gowine-Scorrs (Ana/yst, 1914, 39, 385—388. Compare this vol., 
ii, 141).—When tetra-, penta-, or hexa-chloroethane is treated with 


53—2 


ii. 780 ABSTRACTS OF CHEMICAL PAPERS. 


phenylhydrazine, a precipitate of phenylhydrazine hydrochloride 
is formed, together with nitrogen and benzene. The reaction may 
be expressed by the equation 
CHCl, + C,H;-NH-NH, =C,HCl, + 2HCl + N, + C,H,g. 

The reaction, however, varies with the conditions of the experi- 
ment, and the estimation of any one of the substances formed does 
not give a measure of the chloro-hydrocarbon. Further experi- 
ments showed that tetrachloroethane or pentachloroethane can be 
estimated in the following way, even in the presence of chloro- 
ethylenes, chloroform, or carbon tetrachloride. Ten c.c. of an 
alcoholic V /10-potassium hydroxide solution and 20 c.c. of xylene 
are placed in a stoppered flask and weighed; a few drops of the 
chlorohydrocarbon are then introduced, and the flask is again 
weighed. After a few minutes water is added, the solution is 
acidified with nitric acid, and the chloride is estimated by titration 
with silver nitrate and thiocyanate. One c.c. of V/10-silver nitrate 
solution is equivalent to 0°0168 gram of tetrachloroethane or 
0°0202 gram of pentachloroethane. The amount of hexachloro- 
ethane in tetrachloroethane and pentachloroethane may be esti- 
mated by the method. When hexachloroethane is boiled with 
xylene and alcoholic potassium hydroxide solution, a deep, orange 
coloration is produced. This reaction may afford a means for the 
colorimetric estimation of hexachloroethane, since the coloration is 
not given by other chlorohydrocarbons. W. FP. &. 


Detection of Methyl Alcohol in Spirits. R. Vivario (J. 
Pharm. Chim., 1914, [vii], 10, 145—147).—The method depends on 
the formation of hydrogen cyanide when methyl alcohol, or a 
derivative, is treated with potassium hydroxide and hydroxylamine 
hydrochloride; ethyl alcohol, acetaldehyde, acetal, and amyl alcohol 
do not yield hydrogen cyanide. One hundred c.c. of the spirit to 
be tested are iistilled, and the first 30 c.c. of distillate are boiled 
for seven hours under a reflux apparatus with 15 grams of 
potassium hydroxide and 1 gram of hydroxylamine hydrochloride. 
The mixture is then cooled, acidified with sulphuric acid, and dis- 
tilled with steam. The distillate is tested for hydrocyanic acid by 
the Prussian-blue test. W. P. 8S. 


Estimation of Alcohol in the Tropics. K. C. Brownine and 
C. T. Symons (J. Soc. Chem. Ind., 1914, 33, 819—821).—Systematic 
investigations on the estimation of alcohol in the Tropics have led 
the authors to the conclusion that the brass Sikes’s hydrometer, 
using the tables — by the makers of the instrument, gives 
quite inaccurate results, especially at low strengths; at no strength 
are the tables even approximately satisfactory. Bedford’s tables, 
used with glass hydrometers, give the most satisfactory readings, 
except at low strengths. The brass hydrometer, used with Bed- 
ford’s tables, gives very fair results. 

The authors consider that the standard tables published in 1913 
by the United- States Bureau of Standards are the most accurate, 
and all alcoholic work should be based on these. 
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A table is given showing the relation between the refractive 
index at 30° and the percentage of alcohol for various mixtures of 
alcohol and water. The refractive index reaches a maximum at 
about 78°25% by weight of alcohol (compare Holmes, T., 1913, 108, 
2165). 7 G:F 


Verification of the Methods of Analysis of Glycerophos- 
phates and their Preparations. M. Francois and E. Botsmenu 
(J. Pharm. Chim., 1914, [vii], 10, 5—14, 51—57).—The methods used 
in the analysis of glycerophosphates are discussed, and a scheme 
is given for the investigation of pure and granulated calcium 
glycerophosphate, of the sodium salt, and also of commercial 
products. 

Calcium glycerophosphate should be completely soluble in cold 
water (1 gram in 100 grams), and the solution should be neutral 
or slightly alkaline to phenolphthalein. It should not give a 
yellow precipitate with silver nitrate (mineral phosphates), neither 
should it be darkened by pure sulphuric acid (various organic 
matters). It should not yield a residue after extraction with 95% 
alcohol and evaporation of the solvent (glycerol, citric acid). 

Water is determined by desiccation at 150°. The residue left 
after calcination (pyrophosphate) is estimated by ignition in a 
muffle, the last traces of carbon being oxidised, if necessary, by 
nitric acid. Phosphorus is estimated by fusing the salt with eight 
times its weight of potassium nitrate in a nickel dish, dissolving 
the cold fusion in water, precipitating the phosphoric acid with 
ammonium molybdate, and converting the latter precipitate into 
magnesium pyrophosphate. Calcium is precipitated as the oxalate 
from a solution of the salt which has been acidified with dilute 
acetic acid; the precipitate is ignited and weighed as calcium 
sulphate. The proportion of pure monoethereal salt is determined 
by Astruc’s method of titration with WV /10-sulphuric acid in the 
presence of helianthin as indicator. Test analyses give good 
results. 

Granulated calcium glycerophosphate should be completely 
soluble in five times its weight of cold, distilled water, yielding a 
clear solution without acid reaction. It should not give a precipitate 
with silver nitrate. 

Calcium pyrophosphate is estimated by ignition in a muffle 
furnace, the temperature of which must be raised gradually. The 
results may be rendered useless by the presence of mineral impuri- 
ties. It is therefore preferable to determine the glycerophosphate 
as magnesium pyrophosphate. For this purpose, the product is 
mixed with four times its weight of potassium nitrate, and brought 
in very small, successive portions into a nickel crucible heated to 
dull redness. The determination is completed in the manner given 
for calcium glycerophosphate. 

Sodium glycerophosphate is analysed in much the same manner 
as the calcium salt. The qualitative tests are the same; moisture 
is determined by desiccation at 150°, and sodium pyrophosphate by 
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ignition. Phosphorus is estimated through the phosphomolybdate. 
For the estimation of sodium, the salt is converted by ignition into 
sodium pyrophosphate; the latter is dissolved in water, and the 
solution warmed until conversion into orthophosphate is complete. 
The latter is precipitated by addition of barium hydroxide solution 
in slight excess. After filtration, the solution is neutralised by 
sulphuric acid in the presence of litmus; the barium sulphate is 
removed, the filtrate evaporated to dryness, and the residual 
sodium sulphate weighed. Test analyses give excellent results. 
The authors are led to the following conclusions. The results 
obtained in the analyses of pure sodium and calcium glycero- 
phosphates by their methods (which are similar to the methods of 
the Codex) show these methods to be exact, and also to be applic- 
able to commercial products. Nevertheless, determination of resi- 
due left on calcination, of phosphorus and of metal are insufficient 
by themselves for the evaluation of commercial specimens, and 
Astruc’s method should also be employed for the estimation of the 
monoethereal salt, which is the officinal product. The method of 
examination of granulated calcium glycerophosphate given in the 
Codex is insufficient, whilst Astruc’s method loses its value on 
account of the presence of sugar. The content of calcium glycero- 
phosphate can, however, be accurately determined from the estima- 
tion of phosphoric acid on the assumption that the latter is calcu- 
lated to the salt, C,H;(OH),*PO,Ca,H,O. H. W. 


The Fachini-Dorta Method of (Approximately) Separating 
Liquid from Solid Fatty Acids in Oils and Fats. Armanp 
pE Wae.e (Analyst, 1914, 39, 389—391) —The following method of 
applying this process was found to have advantages in manipula- 
tion over the older process. About 10 grams of the dry fatty 
acids are placed in a flask, dissolved in 90 c.c. of anhydrous acetone, 
the solution is warmed to 25°, and 10 cc. of N/1-potassium 
hydroxide solution are added. The mixture is then cooled in ice- 
water for four hours, the precipitated soaps are collected on a 
filter, washed with acetone at 0°, dissolved in warm water, and the 
fatty acids liberated from the solution in the usual way, collected, 
dried, and weighed. The liquid acids may be separated from the 
acetone filtrate by adding an equal volume of water, 50 c.c. of 
ether, and hydrochloric acid. The ethereal solution is separated, 
washed with water containing a small quantity of acid, then 
evaporated, and the residue weighed. Unless precipitation of 
saturated fatty acids has occurred through the employment of lead 
as a drier, no diminution in the quantity of saturated fatty acids 
takes place when an oil is oxidised. W. P.S. 


The Insoluble Bromide Value of Oils. Jonw A. L. Sutcrirre 
(Analyst, 1914, 39, 388—389).—With regard to a method suggested 
by the author (Analyst, 1914, 39, 28), and criticised by Gemmell 
(this vol., ii, 684), it is mentioned that the temperature of cooling 
before and during precipitation (11°) was stated simply to prevent 
formation of substituted bromine compounds. A direction to cool 
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to below 5° before filtration might have been inserted; the pre- 
cipitate must be washed with cooled ether, and, unless the bromides 
when dried are white and crumbly, the estimation is to be rejected. 
It is not claimed that the precipitate consists of pure hexabromide, 
but the method is trustworthy within a limit of 1%. W. P. 8. 


Production of w-Hydroxy-5-methyl2-furfuraldehyde from 
Carbohydrates and its Influence on the Estimation of Pen- 
tosans and Methylpentosans. Mary Cunninanam and CHARLES 
Dorie (Biochem. J., 1914, 8, 438—447),—The authors find that when 
dilute hydrochloric acid acts on hexoses, starch and cellulose, 
w-hydroxy-5-methyl-2-furfuraldehyde is formed in amounts varying 
from 1 to 2%. Although it is precipitated by phloroglucinol, it does 
not interfere with the accuracy of pentosan estimations made by the 
Kréber phloroglucinol method, provided aniline acetate is used as 
the indicator. This is accounted for on the ground of the slowness 
with which the w-hydroxymethylfurfuraldehyde is produced. The 
recognition of this substance, however, renders previous estimations 
of methylpentosan of doubtful value. H. W. B. 


Estimation of Sugar in Blood. ArtHur Duncan GaRDNER 
and Hue Mac iean (Biochem. J., 1914, 8, 393—403).—A method is 
described for estimating the sugar in 2 c.c. or less of blood, in- 
volving the use of dialysed iron to precipitate the proteins and 
a modification of Bertrand’s method for the determination of the 


sugar in an aliquot portion of the filtrate. The results agree 
closely with those obtained by Bang’s micro-method (this vol., ii, 
75), which takes considerably longer to carry out. H. W. B. 


New Copaiva Balsam and Investigation of Copaiva Balsam. 
J. D. Riepet (Chem. Zentr., 1914, i, 1886—1887 ; from Riedel’s Ber., 
1914, 27—-29).—The adulteration of copaiva balsam with so-called 
African or Illurian balsam can be detected, according to Caesar 
and Loretz, by an optical examination of the ethereal oil obtained 
from the balsam by distillation with steam. True balsams’ are 
strongly dextrorotatory, but yield a levorotatory oil and a dextro- 
rotatory resin. African balsam, on the contrary, is only slightly 
optically active, but yields a strongly dextrorotatory oil and an 
approximately equally strongly levorotatory resin. 

A copaiva balsam obtained from Amazona, Brazil, has the 
following properties. It is a pale yellow, mobile, non-fluorescent 
liquid having a normal odour and taste, and giving a turbidity 
with an equal volume, and a white precipitate with an excess, of 
absolute alcohol. It has D™ 0°930, saponification number 23°8, 
ester value 4271, a%—40°, and contains 20°4% of resin (a®°—55°) ; 
the ethereal oil has a®— 35°20’. C. 8. 


Detection of Saponin in Beverages. Nazaretu Campos (Ann. 
Chim. anal., 1914, 19, 289—293).—The beverage is neutralised with 
magnesium carbonate, concentrated, and extracted with phenol ; 
the phenol solution is then shaken with ether and water, the 
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saponin being thus obtained in aqueous solution. Substances other 
than saponin, however, also pass into the aqueous solution and 
interfere with the tests which are applied to the residue, obtained 
on evaporation, in order to identify it as saponin. The solution 
is, therefore, evaporated to 25 c.c. and shaken with 125 c.c. of 
saturated barium hydroxide solution; a compound of saponin and 
barium hydroxide is precipitated. After the liquid has been 
decanted, the precipitate is decomposed with carbon dioxide, the 
barium carbonate is separated by filtration, and the filtrate 
evaporated to dryness. The residue obtained, consisting of saponin 
mixed with barium carbonate, is extracted several times with boil- 
ing alcohol, and the alcoholic solutions are evaporated separately. 
The first extract may contain a quantity of colouring matters, but 
the subsequent solutions yield pure saponin on evaporation. The 
sulphuric acid test is recommended for identifying the saponin. 
The reaction with Nessler’s reagent, described by Vamvakas (A., 
1906, ii, 504), is untrustworthy, since a number of materials, par- 
ticularly coffee extract, yield substances giving reactions which 
cannot be distinguished from that given by saponin. W. P. 8S. 


Defecation of Jrine by Acid Mercury Nitrate. Cx. Tanrer 
(J. Pharm. Chim., 1914, [vii], 9, 602).—In a recent communication by 
Berner (this vol., ii, 587), the use of mercury nitrate for the de- 
fecation of urine is ascribed to Patein and Dufau. The author 
points out that this reagent was first employed by him, and that 
his priority has been recognised by Patein and Dufau. H. W. 


[Estimation of Allantoin.] Maurice H. Givens (J. Biol. Chem., 
1914, 18, 417—424).—-See this vol., i, 1144. 


The Determination of the Lime Requirements of the Soil. 
H. B. Hutcninson and K. MacLennan (Chem. News, 1914, 110, 
61—62).—A brief review of methods previously suggested for the 
estimation of the lime requirements, or acidity, of the soil. Many 
of these are purely qualitative, while the quantitative methods are 
largely based on reactions having no relation to those obtaining in 
the field. 

The one proposed by the authors consists in the treatment of 
the soil with an NV /50-solution of calcium hydrogen carbonate for 
three hours, under constant agitation. The soil suspension is then 
filtered, an aliquot portion of the filtrate titrated with WV /10-acid, 
using methyl-orange as indicator, and the amount of calcium 
absorbed is then calculated. Usually, 10—20 grams of soil, and 
200—300 c.c. of solution, are taken for field soils, but these amounts 
must be adjusted so that the concentration of the final hydrogen 
carbonate -olution is not less than approximately V /100-strength. 

H. B. H. : 


General and Physical Chemistry. 


Spectrum of the Oscillatory Discharge in Various Gases. 
Rita Brunetti (Nuovo Cim., 1914, [vi], 7, i, 390—410).—The 
author has investigated the spectra of the oscillatory discharge 
passing between magnesium electrodes in hydrogen, oxygen, 
nitrogen, and carbon dioxide. The first part of the discharge 
shows lines of the gas and of the metal of high and low excitation ; 
in the second part, the metallic lines of low excitation remain, and 
are accompanied by the bands of the gas and of the compounds 
of the latter with the metal. The bands start from the positive 
electrode and cease at a distance from the negative one, whilst the 
gas lines traverse the whole space between the electrodes, and the 
metal lines are not found in the regions bordering on the elec- 
trodes. The first phase of the oscillatory discharge presents, 
indeed, those complex phenomena known as a spark; it opens the 
path by ionising the gas, carries with it occasional particles of the 
metal, and heats the electrodes to redness, being then replaced by 
the second phase of the discharge, namely, the arc. In the latter 
there is a localisation of the seat of emission of the various series 
of lines, the principal series originating in a stratum surrounding 
the accessory series emitted by the central regions. The heating 
of the electrodes during this second part of the discharge depends 
on the thermal conductivity of the surrounding medium; in 
hydrogen, the heating does not last so long as in nitrogen, oxygen, 
or carbon dioxide, whilst the discharge is extinguished sooner. The 
sudden change in potential at the electrodes falls off in the adjacent 
regions; for equal magnitudes of the auto-induction, the difference 
of potential at the electrode is greater in oxygen than in nitrogen, 
and is least in hydrogen. The luminous emission is subjected to 
the action of the gas in which the discharge takes place, since the 
gas modifies to some extent both the distribution of the electric 
field interposed between the electrodes and the temperature of the 
medium. ; T. H. P. 


Spark Spectrum of Nickel under Moderate Pressures. 
K. G. Brraam (Phil. Trans, 1914, [A], 214, 359—371).—The influence 
of pressure on the spark spectrum of nickel has been examined 
for pressures up to eleven atmospheres. One of the most striking 
results of the increase of pressure is the change in the character 
of the lines, which, according to the differences in behaviour, may 
be divided into five groups. These groups contain, respectively, 
(1) lines which show symmetrical reversion ; (2) lines which reverse 
unsymmetrically; (3) lines which remain bright and sharp; 
(4) lines which remain bright, but are symmetrically broadened ; 
(5) lines which are unsymmetrically broadened towards the red. 
The general effect of an increase of pressure on the relative intensi- 
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ties of the lines is similar to that produced by the inclusion of 
self-induction in a spark circuit. 

All nickel lines are displaced towards the red, the average shifts 
being the same for lines of the first and second groups, whilst the 
shifts are larger for unreversed lines, and are greatest for lines 
which broaden unsymmetrically towards the red. 

The observations point to the existence of two enhanced lines, 
A 351414 and A3608°98, the wave-lengths of which are practically 
identical with those of nickel arc lines. H. M. D. 


The Infra-Red Absorption Bands of Hemoglobin. H. 
Harrripge and A. V. Hitt (Proc. physiol. Soc., 1914, li—liii; J. 
Physiol., 48).—The absorption spectrum of reduced oxy- ‘and carboxy- 
hemoglobin was measured by means of a very sensitive spectro- 
photometer. It was found that the absorption by hemoglobin was 
greatest, by oxyhamoglobin less, and by the carboxy-complex less 
still. The differences are sufficiently great for it to be possible to 
employ the method for determining the amounts of these com- 
pounds present in a given solution. 8. B. 8. 


Simple and Complex Rotatory Dispersion. 7. Marrin 
Lowry and T. W. Dickson (Trans. Faraday Soc., 1914, 10, 96—102. 
Compare P., 1913, 29, 185).—All cases of rotatory dispersion 
may be represented by Drude’s formula. Simple rotatory dis- 
persion may be expressed by the equation a=k/(A®—A,?), whilst 
complex rotatory dispersion requires two or more terms, some of 
which may be negative. Anomalous dispersion is probably due in 
many instances to dynamic isomerism. C. H. D. 


An Enclosed Cadmium Arc for Use with the Polarimeter. 
T. Martin Lowry and H. H. Apram (Trans. Faraday Soc., 1914, 
10, 103—106).—For substances with simple rotatory dispersion (see 
preceding abstract), measurements with light of two wave-lengths, 
such as the green and violet mercury lines, are sufficient to deter- 
mine the form of the dispersion curve. For more complex cases, a 
cadmium are may be used. The arc passes between water-cooled 
electrodes of solid cadmium in a vessel exhausted by means of a 
Gaede pump. When the vacuum is good, the are will sometimes 
start itself, but usually the passage of a spark from Leyden jars 
is necessary. There is a silica bridge between the electrodes, and 
the tube has two quartz windows. 

a- and B-Methylglucoside show simple rotatory dispersion, the 
ratios for the violet and green mercury lines being the same as for 
the green and red cadmium lines. C. H. D. 


The Constitution of Liquid Mixtures and Their Rotatory 
Power. A. Corton (Trans. Faraday Soc., 1914, 10, 91—95).— 
The determination of the optical rotatory power and of the mag- 
netic birefraction of the same mixture of liquids is proposed as a 
means of determining whether complexes are present. C. H. D. 
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Rotatory Power of Mixed Crystale, NaClO,-AgClO,. 
Eviero Perucca (Atti R. Accad. Sci, Torino, 1914, 49, 1127—1134. 
Compare Retgers, A., 1890, 1208; Foote, A., 1902, ii, 453)—The 
composition of mixed crystals of sodium and silver chlorates varies 
sensibly among crystals from one and the same crystallisation, and 
also from sector to sector of an individual crystal. The crystals 
exhibit various optical anomalies, the double refraction of two 
sectors increasing with the, content of silver chlorate. The specific 
rotations have been measured, and are found to be in accord with 
Bodlander’s additive law. Monometric silver chlorate has an 
approximately constant specific gravity of about 4°20 in mixed 
crystals of all compositions, and its specific rotation is 12°65°, 
which is about four times that of sodium chlorate. T. H. P. 


The Optical Activity of Chemical Compounds without 
Carbon. A. Werner (Compt. rend., 1914, 159, 426—429).—The 
author has prepared an optically active compound containing no 
carbon, but similar in composition to the cobalt triethylenediamine 
salts (Co en,)X3, en representing NH,*CH.*CH,*NHy,. In place of 
each molecule of ethylenediamine there is in the new compounds 
one molecular complex [(OH),Co(NH;),|X, their asymmetric con- 
figuration being represented by 
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The salts prepared were the /romides, having the composition 
(Co[(OH),Co(NH3),|3)Bre,2H.,O, the active forms being prepared by 
precipitation from their 2-bromocamphorsulphonates with sodium 
bromide. The active d-salt prepared in this way crystallises in 
small, greyish-brown plates and is very soluble. It has [a];¢) varying 
from 4000° to 4500°, its rotatory power diminishing rapidly in 
aqueous solution, the salt becoming inactive after two hours. 
W. G. 


The Existence of Racemic Tartaric Acid in Solution. 
E. Darwots (7'rans. Faraday Soc., 1914, 10, 80—83. Compare A., 
1908, ii, 747).—When d- and Ltartaric acids are mixed in unequal 
proportions in solution, the measured rotatory dispersions are those 
which would be expected if the two acids remained uncombined. 
Mixtures of d-tartaric acid and racemic acid also behave in solu- 
tion as if the latter compound were dissociated into its components. 

C. H. D. 


The Rotatory Power of Tartaric Acid. G. Brunart (7rans. 
Faraday Soc, 1914, 10, 84—90).—The rotatory power of fused and 
undercooled tartaric acid has been observed at temperatures from 
180° downwards, and for light of different wave-lengths. The dis- 
persion is normal at 180°, but becomes anomalous below 100°. 
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The dispersion curves are plotted together with those determined 
by Arndtsen (Ann. Chim. Phys., 1858, [iii], 54, 403) for aqueous 
solutions of various concentrations, and exhibit a complete simi- 
larity. The only hypothesis which will account for the phenomena 
is that of the presence of two compounds of opposite rotatory 
power, in proportions varying with the temperature and the con- 
centration, in both the solutions and the undercooled acid. One 
of these compounds being ordinary tartaric acid, the other must 
be a complex aggregate. 

Cryoscopic determinations in water by acetic acid show that the 
quantity of the polymeride cannot much exceed 2%, and it must 
have a rotatory power of from —80° to —200°. This is com- 
parable with the rotatory power of solid rubidium tartrate. 

C. H. D. 


Discovery of the Sensitiveness of Silver Salts to Light. 
Icit1o GuarEscui (Atti R. Accad. Sci. Torino, 1914, 49, 1083—1088).— 
The author regards Homberg’s observation in 1694 (compare Fritz, 
this vol., ii, 234) as of little importance, since it refers to silver 
nitrate in contact with organic matter, which accelerates the de- 
composition of the silver salt, and since also it was known much 
earlier, before the time of Boyle (1663), that silver salts blacken 
in the light or in the air. Of far greater importance to the 
development of photography were the investigations of Schulze 
(1727), and particularly those of Beccari (1757) and Scheele (1777). 
The invention of the dark chamber is due to G. B. Porta (Naples, 
1540—1615). T. H. P. 


Radium Constants on the International Standard. Sir 
Erxest Rurnerrorp (Phil. Mag., 1914, [vi], 28, 320—327).—A 
recalculation of the radioactive magnitudes in the author’s 
‘‘Radioactive Substances and their Radiations”’ is given on the 
basis of the International Standard. The equilibrium ratio of 
radium to uranium is now 3°23x10-", the yearly production of 
helium per gram of radium, calculated 163, found 164 cu. mm. ; 
the total observed heating effect per gram of radium in equilibrium 
with its first four products is 134°7 calories per hour, made up of 
radium, 25°1; emanation, 28°6; radium-A, 30°5; -B and -V, 50°5; 
the equilibrium volume of emanation per gram of radium, calcu- 
lated, 0°62, found 0°63 cu. mm.; number of a-particles expelled 
per second per gram of radium, itself, 3°57 x 10", in equilibrium 
with first four products, 14°3x 10"; the total positive charge in 
the latter case, 33°2 #.8.U., or 1:11x10-9 #.M.U.; the total 
negative charge carried by the f-particles of radium-# and -C, 
18°3 #.S.U.; the total saturation current due to a-rays from 1 curie 
of emanation, itself, 2°89x10° #.8.U., and with its products, 
9°94 x 10°. 

With regard to the heating effect of the emanation, caleu- 
lated from the kinetic energy of the a-particles expelled, which 
is 7% lower than the observed, the following explanation is sug- 
gested. The energy of the electronic distribution of an atom may 
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be expected to increase with increase of the nuclear charge, or the 
expulsion of the a-particle may be expected to be accompanied by 
decrease of the energy of the electronic distribution, and the ex- 
pulsion of the B-particle by the opposite effect. The relative 
heating effect of radium-B and -C, as compared with that of the 
emanation and radium-A, is less than the calculated, in agreement 
with this view, since B-rays as well as a-rays result in the change 
of radium-B and -C. It is calculated that of the total heat effect 
in each of the a-ray changes, some 90% is due to the kinetic energy 
of the a-particle expelled and 10% to loss of internal atomic energy 
in the manner indicated. 

From the value for »#=1'11x10-9 #4.M.U., where n is the 
number of a-particles per gram per sec. of radium itself, and F is 
the charge each particle carries, the half-period of radium on the 
International Standard is 1690 years. The experimental deter- 
minations give 2000 years (Boltwood), 1800 years (Keetman), 1730 
years (Stefan Meyer). F. 8. 


The Mass and Velocities of a-Particles from Radioactive 
Substances. Sir E. Rurwerrorp and H. Rostyson (Phil. Mag., 
1914, [vi], 28, 552—572).From the mean of recent determinations 
of the atomic weight of helium, 3°998, and the value of e/m for the 
hydrogen atom, 9570, the value of e/m for the a-particle, or helium 
atom carrying two positive charges, should be 4826, whereas the 
previous experimental value is 5070. To test as thoroughly as 
possible whether the value of e/m for a high-speed positive particle 
agrees with the value from electrochemical data, experiments have 
been made, to an accuracy of }%, on the value of e/m of the 
a-particle, by measuring the deflexions of a narrow pencil of a-rays 
in a vacuum by the photographic method, in very carefully deter- 
mined electromagnetic and electrostatic fields. The final results for 
the value of ¢/m of the a-particles of radium emanation, radium-A 
and radium-C, lay between 4813 and 4826, the mean value being 
4820, which agrees with the calculated result within the limits of 
error. The initial value of the velocity of the a-particles of 
radium-C is 1°922x10® cm. per second, about 7% lower than the 
previously accepted value. On the new data, the development of 
heat calculated from the kinetic energy of the a-particles for 
radium and its products is 7% less than the observed, and part of 
the heat effect is probably due to other sources (see preceding 
abstract). 

A special search was made for atoms differing from the a-particle 
either in mass or charge, and the conclusion is drawn that if any 
such exist their number is certainly less than 1 in 10,000 of the 
total number of a-particles. F. 8. 


Connexion between the f- and y-Ray Spectra. Sir Ernest 
Rutgerrorp (Phil. Mag., 1914, [vi], 28, 305-319).—Previous in- 
vestigations on the B- and y-rays are discussed from the point of 
view of the general problem of radiation, and tentative conclusions 
drawn. The results of Chadwick (this vol., ii, 408) show that even 
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the intense lines in the magnetic spectrum of radium-B represent 
a small fraction only of the total Brays emitted. From this it 
seems that B-ray magnetic spectra are probably continuous, with 
a superimposed line spectrum. The continuous spectrum is 
ascribed to the escaping f-particle suffering in its ejection from 
the nucleus of the atom several collisions of the ordinary type 
with the electrons in the outer electronic distribution of the atom. 
In addition, it is supposed that certain well-defined regions in this 
part of the atom are set into definite vibration, whence the 
“characteristic” y-radiations of the atom arise and one or more 
groups of B-rays of definite speed are expelled, which give the line 
spectrum observed. The conclusion that characteristic y-rays and 
a line spectrum of B-rays must accompany one another is borne 
out by the evidence. Radium-#, which gives only a continuous 
B-ray spectrum, gives little or no y-radiation. 

To explain their absence in such particular cases, the conclusion 
is drawn that the direction of expulsion of the B-particle from the 
nucleus with regard to the structure of the atom must be fixed 
and be the same for all the atoms. Thus if this direction does not 
lie through one of the vibrating regions of the atom before postu- 
lated, neither y-radiation nor “line” B-radiation is emitted. The 
same explanation covers the remarkable anomalies exhibited in 
the types and relative intensities of y-rays emitted by the various 
radio-elements. In the bombardment of atoms by cathode rays of 
sufficient speed, however, the rays enter the atoms in all directions, 
and all types of characteristic X-rays have a chance of being 
excited. 

Accepting Planck’s relation between the frequency and energy 
of radiation and his values for the numerical constant and for the 
electronic charge, the experimental evidence is reviewed from a 
point of view differing from that before propounded. The primary 
effect of the ejection of the f-particle from the nucleus is the 
excitation of y-rays at one vibrating region of frequency v,, and 
the energy of these y-rays suffers partial or complete conversion 
into energy of “line” B-radiation in the same region or in another 
vibrating region of frequency v,. The energy of the 8-particle in 
these cases will be either phv, or phv,—qhvo, where p and q are 
integers and / is Planck’s constant. On comparing the energy of 
the lines in the B-ray spectrum of radium-B and -C with the fre- 
quency of the y-rays, numerous close agreements are observed 
which can hardly be accidental. Thus the unit of energy, 
0°4284 x 10%e, which enters as an integral multiple in the lines 
Nos. 1 to 29 (A., 1913, ii, 899) of the B-ray spectrum of radium-C 
is, within the experimental error, one-third of 1°25 x 10%e, the 
energy of one of the strong lines of the y-ray spectrum of radium-C, 
reflected from rock-salt at an angle of 1°0’, as deduced by Planck’s 
relation. Of twelve strong lines of the B-ray spectrum, the energies 
of six are multiples of 1°285 x 10%e, and thirteen (including two 
of the first six) are multiples of another unit, 0°74 x 10%e, which 
corresponds with the line reflected by rock-salt at 1°40’ in the 
y-ray spectrum of radium-B and -C, and is believed to be a close 
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doublet, one component belonging to each radio-element. The two 
strong lines not so included in the B-ray spectrum correspond with 
twelve and ten times a third unit, 1°75 x 10'e, which again corre- 
sponds with the y-ray line of shortest wavelength yet observed, 
namely, that reflected from rock-salt at an angle of 0°43’. 

With regard to the B-ray spectrum of radium-B, the evidence 
is similar, but less conclusive, on account of the large number of 
lines in the y-ray spectrum. Two of the strong lines are expressed 
by small multiples of 0°870 x 10%e, to be expected of the y-ray 
reflected at 1°24’. But the y-ray lines reflected at 10° and 
12° do not appear to be responsible for any of the B-rays. 

Finally, some as yet untested deductions on the relation between 
the spectra of B-rays excited by characteristic X-rays and the 
wave-length of the latter are drawn. F. 8. 


Number of Ions Produced by the f- and y-Radiations of 
Radium. H. G. J. Mosexrey and H. Rosinson (Phil. Mag., 1914, 
[vi], 28, 327—337).—The total number, J, of pairs of ions produced 
per second by the y-rays of radium-B and -C in equilibrium with 
1 gram of radium is determined to be 1°22 x 1045, whereas the a-rays 
of radium-C produce 8°46 x 10%, The ratio between these quantities 
are as 5°7: 39°4, whereas the heating effects observed are 6°4 and 
39°4 cal. per hour. In the following table the values of V, the calcu- 
lated heating effect, and the average energy emitted, per atom 
changing, are given for the B- and y-rays of radium-B and -C: 


Average energy 
Heating effect per atom 
N/10", (cal. per hour). (x 10-*erg.). 
1°71 


B-Rays of radium-P ............6.. 0°325 0°55 
B-Rays of radium-C ............... _ 0°64 3°35 1°09 
+-Rays of radium-P ............... 0°084 0°44 0°14 
+-Rays of radium-C .. ....00...... 1°134 5°96 1°94 
Total B- and y-rays of radium-B. 0°41 2°15 0°70 
Total B- and y-rays of radium-C. 1°774 93 3°02 


On Rutherford’s original theory, the figures in the last two lines 
of the last column should be the energy of the B-particle which has 
escaped without exciting y-radiation. In the case of radium, 
however, a few A-particles with energy as high as 3°9 x 10-® erg. 
have been observed. In the case of radium-B the fastest B-ray 
observed has the energy 0°6 x 10-® erg. F. 8. 


Secondary y-Radiation. D.C. H. Frorance (Phil. Mag., 1914, 
[vi], 28, 363—367. Compare this vol., ii, 160).—Using equal masses 
per unit area of thin radiators, carbon, aluminium, copper, zinc, tin, 
and lead, the amount of y-radiation scattered by the radiator is the 
same for all after it has passed through 0°084 cm. of lead. After 
passage through 0°202 cm. of aluminium the lead radiator produced 
rather more scattered radiation than the others. This extra radia- 
tion from lead is probably a characteristic radiation. The scattering 
appears to be simply proportional to the number of electrons in 
the atom or to the weight of the atom, an electron in a light 
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aluminium atom scattering to the same extent as one in a heavy 
atom of lead. The loss of energy by the y-ray to the electron 
increases with the angle of scattering, and the penetrating power 
of the scattered radiation depends essentially on the angle of 
scattering and not on the material of the radiator. F. 8. 


The Distribution of Energy in the Different Types of j- 
Rays Emitted from Certain Radioactive Substances. [Miss] 
Japwica Szmipt (Phil. Mag., 1914, [vi], 28, 527—539).—The 
determination of the total number of ions each type of rays pro- 
duces in air or other gases gives the ratio of the energies in the 
different types if it is assumed that the same proportion of the 
energy of different rays is spent in ionisation and that the energy 
required to produce an ion is the same for y-rays of different 
penetrating power. To test the second point, the total ionisation 
in various gases by y-rays of different hardness was determined. 
For the soft y-rays of radium-D the ionisation produced in sulphur 
dioxide, carbon dioxide, and air is proportional to the absorption 
in these gases, but in the case of hydrogen sulphide greater ionisa- 
tion is produced, as is the case also with X-rays. In the case of 
the hard y-rays from radium-B and radium-C, the ionisation is 
proportional to the absorption. 

Of the total y-ray energy of radium-D, the hard y-rays possess 
between 17 and 35%. In the y-rays of radium-B and -C, the 
energies of the soft rays of radium-B, the hard rays of radium-B, 
and the rays of radium-C are estimated as in the ratio of 
1: 45: 639. F. 8. 


Ordinals or Atomic Numbers? A. van DEN Broek (Phil. Mag., 
1914, [vi], 28, 630—632).—The author criticises Rydberg’s sugges- 
tion (this vol., ii, 599) that the frequencies of the X-ray spectra 
are related to the “ordinals’’ which are two units higher than the 
atomic numbers. The hypothesis that the frequencies are related 
to the atomic numbers affords a more satisfactory account of the 
experimental results, and also affords a basis for the explanation 
of observations on the scattering of a-particles and of Réntgen rays. 

H. M. D. 


The Absorption Coefficients of X-Rays. W. H. Brace and 
S. E. Peirce (Phil. Mag., 1914, [vi], 28, 626—630).—The new 
method of determining the wave-lengths of X-rays by reflection 
from crystal surfaces has made it possible to determine the relation 
between wave-length and absorption coefficient. The wave-lengths 
examined are those emitted by anti-cathodes of silver, palladium, 
and rhodium, each of which yields a spectrum consisting mainly 
of two well-defined intense lines. Each wave-length was isolated 
by reflection from a rock-salt crystal, and its absorption coefficient 
in various metals determined. Barkla’s rule that the ratio of two 
absorption coefficients is independent of the wave-length of the 
rays is confirmed over a wide range. 

The results suggest that the absorption coefficient of any sub- 
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stance of atomic number JW is equal to CN‘, where C has constant 
values over prescribed ranges. The constant changes its value 
suddenly in passing through the wavelengths of the Rh—Pd—Ag 
group examined. According to Darwin, the absorption coefficient 
varies as the 5/2 power of the wavelength of the rays absorbed, 
and this, combined with the preceding, gives the very general rule 
that the atomic absorption coefficient, defined as the proportion of 
the energy of the X-ray pencil which is absorbed on crossing a 
surface on which lies one atom to every square centimetre, is 
CN4a5/2, where A is wave-length of the X-ray, C is equal to 
1°79 x 10-6 for all values of V between 13 (Al) and 46 (Pd), and to 
0°235 x 10-© for all greater values. F. 8. 


Effect of X-Rays on the Action of Certain Enzymes. A. 
Ricwarps (Amer. J. Physiol., 1914, 35, 224—238).—The author 
describes experiments which indicate that a short exposure of 
pepsin, diastase, and other enzymes to X-rays increases the activity, 
but if the exposure be prolonged for more than five minutes the 
effect is to diminish the activity of the enzyme. Between these 
two extremes there lies a point at which the radiation is ineffective. 
The accelerating and the inhibiting effects are slight, but seem to 
be definite. H. W. B. 


Experiments on the Active Deposit of Radium. FE. M. 
Wexuiscn (Phil. Mag., 1914, [vi], 28, 417; Amer. J. Sci., 1914, liv], 
38, 283—304. Compare A., 1913, ii, 905).—In a series of experi- 
ments on the distribution of the active deposit from radium emana- 
tion in ethyl ether, it was found that neither a positive nor negative 
potential exerts any appreciable effect, the proportion reaching the 
central electrode of a cylindrical vessel being 10%. Hence the 
particles of active deposit at the end of their recoil paths in ether 
are uncharged, the amount reaching the electrodes arriving there 
by diffusion. 

When the emanation in relatively large quantity is mixed with 
air, the active deposit particles in the gas form large aggregates 
which acquire positive and negative charges from the ions present 
in the gas. The formation of these aggregates appears to cease 
abruptly when the concentration of the emanation and the degree 
of ionisation it produces sink below a certain value. Under these 
conditions, the particles in the gas are practically all neutral, and 
reach the electrodes through simple diffusion, the diffusion coeffi- 
cient in dry air at atmospheric pressure and about 20° being 
approximately 0°045 cm.? sec.~!. F. 8S. 


The Distribution of the Active Deposit of Radium in 
Electric Fields. H. P. Waumstey (Phil. Mag., 1914, [vi], 28, 
539—551. Compare A., 1913, ii, 905).—In the case of the radium 
active deposit, some 5 to 10% is deposited on the anode, and this 
has been further investigated. This part is ascribed to the 
diffusion of unchanged particles of radium-A, and no negatively 
charged particles exist. 
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Origin of the Electron Emission from Glowing Solids. 
Frank Horton (Phil. Trans., 1914. [A]},214,277—294).— Experiments 
on the electron emission from Nernst filaments have been made 
with the object of throwing further light on the origin of this 
emissive effect and of testing the “chemical action ” theory of the 
working of an oxide electrode. A comparison was made of the 
electron emission from a filament (1) when heated by continuous 
and by alternating currents; (2) when heated by the passage of a 
current and heated without conducting the heating current; 
(3) heated in the ordinary manner and compared with the emission 
of the same material when heated on platinum. These experi- 
ments indicate that the electron emission is not connected either 
directly or indirectly with the electrolysis which accompanies the 
passage of the current. At a given temperature, the emission is 
the same whether the current through the filament is large or 
small. From this it may be inferred that the action of a Wehnelt 
cathode is not due to the recombination of electrolytically separated 
calcium and oxygen, as has been suggested. 

No definite conclusion can be drawn from the results in regard 
to whether the electron emission is purely a thermal effect or is 
due in some way to chemical action. The fact that the emission 
increases when a chemically active gas is allowed to enter the dis- 
charge tube may or may not be due to chemical action, and it is 
probable that the cause of the increased activity is different in 
different cases. H. M. D. 


Radium : Uranium Ratio in Carnotites. S. C. Linp and 
C. F. Wuirremore (J. Amer. Chem. Soc., 1914, 36, 2066—2082).— 
The samples of carnotite used in this investigation were representa- 
tive of the principal occurrences in Colorado and Utah; all grades 
containing from 1°5% to 33% of U,O, were included. Samples 
representing large quantities of ore (from a few hundred pounds to 
several tons) gave a ratio Ra: U identical with that of pitch- 
blende, 3:33 x 10-7. Samples from small quantities (a few pounds) 
exhibited abnormal ratios, ranging from 2°48 x 10-7 to 4°6x 10-7. 
These abnormal ratios are probably due to a transposition of 
radium within a bed of ore, producing local differences which are 
neutralised when large quantities of ore are mixed. 

Carnotite has a high emanating power, varying from 16% to 50%. 
In order to obtain concordant results by Boltwood’s emanation 
method, it was found desirable to make the determinations of the 
emanating power and the emanation liberated by solution strictly 
complementary to each other by determining the emanation liber- 
ated by solution on the same sample from which the emanation 
power had just been determined. Radium can be more easily 
determined by the emanation method in one operation, either by 
solution or by ignition from tubes in which it has been sealed for a 
month to attain equilibrium. E. G. 

The Blectrical Resistance and Critical Ranges of Pure 


Iron. G. K. Burcess and I. N. Ketipere (J. Washington Aend. Sei., 
1914, 4, 436—440).—The variation of the resistance of pure iron 
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with temperature has been examined between 0° and 950°. The 
method employed consisted in comparing the resistances of iron and 
platinum wires, which were wound on the same support and 
enclosed in an exhausted quartz tube heated in an electric furnace. 
With the aid of a drum-chronograph, the times at which the resist- 
ances were measured could be accurately recorded, the resistance of 
the platinum wire affording a measure of the temperature of the 
iron wire at any moment. 

The results show that the resistance of iron increases at a gradu- 
ally increasing rate until the neighbourhood of the first critical 
region (A,) is reached. This region is characterised by a point of 
inflexion on the resistance temperature curve at 757°. As the 
temperature is further increased, there is an abrupt fall in the 
resistance at about 894°, and the reverse change occurs at approxi- 
mately the same temperature when the temperature is allowed to 
fall. This second critical region (A3) extends over an interval of 
25°. Whilst the change A, is reversible and does not appear to be 
associated with any alteration in crystalline structure, the change 
A, seems to be progressive and (thermo-electrically) non-reversible, 


and furthermore it is associated with a change in crystalline form. 
H. M. D. 


Measurement of Oxidation Potentials at Mercury Elec- 
trodes. I. The Stannic-Stannous Potential. GEORGE SHANNON 
Forses and Epwarp Payson Bartiett (J. Amer. Chem. Soc., 1914, 
36, 2030—2040).—The work of earlier observers on the stannic- 
stannous potential has not given concordant results, and the present 
investigation has therefore been carried out. 

It has been found that mercury is superior to platinum for use 
in measuring oxidation potentials of low intensity as results are 
obtained more rapidly and are less liable to be vitiated by irregu- 
larities in surface energy of the electrode or by the presence of 
traces of oxygen. 

The potentials of mixtures of stannic and stannous chlorides con- 
taining } gram-atom of tin per litre in hydrochloric acid of three 
different concentrations have been measured at mercury electrodes 
at 25°. Some measurements were also made of mixtures containing 
only 4 gram-atom of tin per litre. The potential has been found to 
be nearly independent of the concentration, but is very slightly 
more electro-negative in the more dilute solutions. 

In order to ascertain the values which should be observed if acid 
could be eliminated without the appearance of hydrolysis, the poten- 
tials for selected values of the concentration ratio have been 
plotted against the several concentrations of acid employed and 
extrapolated to zero concentration of acid ; the graphs thus obtained 
are nearly straight lines. Up to two gram-mols. of hydrochloric acid 
per litre the potentials are expressed accurately by the formula 
m =0°426 + 0°030 log Sn'¥/Sn™ — 0-011 x concentration of hydro- 
chloric acid, provided that sufficient acid is added to prevent hydro- 
lysis. E. G. 
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Diffusion and Membrane Potentials. E. B. R. Pripgavux 
(Trans. Faraday Soc., 1914, 10, 160—166).—The membrane potential 
has been determined when two solutions of sodium benzoate, of 
different concentrations, are separated by parchment. Calomel 
electrodes are used. The potentials observed are considerably higher 
than the ordinary diffusion potentials. The effect appears to be to 
decrease the mobility of the anion as compared with that of the 


cation, but the membrane is never completely impermeable to the 
anion. C. H. D. 


Studies on a New Kind of E.M.F. I. Remygarp BEevuTner 
(J. Amer. Chem. Soc., 1914, 36, 2040—2045).—The £.M.F. of 
galvanic cells composed of insoluble inorganic liquids and aqueous 
solutions (A., 1913, ii, 469) is discussed, and it is shown that the 
change of the #.M.F. of such systems must be due to the change 
of potential difference located at the junction of the organic liquid 
and the aqueous solution. The observations on cells containing 
salicylaldehyde as a middle conductor afford an imitation of the 
electrode-like potential differences between certain living tissues 
and aqueous solutions (Loeb and Beutner, A., 1912, ii, 663). It is 
shown that the potential difference at the "junction of the two 
phases does not depend on ionic mobility as does the potential 
difference between miscible solutions, but must have properties 
characteristic of potentials at metallic electrodes. E. 


Studies on a New Kind of E.M.F. II. Cell Arrangements 
of Aqueous and Nitrobenzene Solutions Containing One 
Common Ion in Both Phases. Retnnarp Bevutner (/. Amer. 
Chem. Soc., 1914, 36, 2015—2059).—In the preceding paper, reference 
has been made to the existence of interphase potential differences 
with properties resembling electrode potentials. 

The #.M.F. of cells consisting of aqueous and nitrobenzene solu- 
tions has now been measured. The solutions in contact with each 
other always contain one common ion, and the potential differences 
at the nitrobenzene—water interphase can therefore be easily calcu- 
lated from the thermodynamic formula. It is proved that the total 
E.M.F. of cells which consist of two nitrobenzene solutions in 
contact with each other between two identical aqueous solutions is 
located at the phase junctions, and not at the junction of the two 
nitrobenzerié solutions. 

Ostwald has suggested that a selective ionic permeability of 
membranes is the cause of physiological currents. According to this 
hypothesis, the #.M/.F. produced by a water-immiscible layer is not 
located at the phase-junction but inside the layer or membrane. 
This theory does not accord with the experimental results obtained 
in the present investigation. E. G. 


Passivity of Metals, Horace G. Byers and Sera C, Lanepon 
(J. Amer. Chem. Soc., 1914, 36, 2004—2011).—It has been shown by 
earlier work (Byers, A., 1908, ii, 1026 ; Byers and Darrin, A., 1910, 
ii, 579; Byers and Morgan, A., 1911, ii, 1057; Byers and Langdon, 
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A., 1913, ii, 552) that the establishment of the passive state in iron 
used as an anode is affected by the character and condition of the 
metal, the electrolyte, the temperature, the current density, the 
duration of passage of the current, and the character of movement 
of the electrolyte. Experiments are now described which indicate 
that another factor must be added to these, namely, the concentra- 
tion of the dissolved oxygen about the anode, and that this is 
apparently the determining factor. When all these factors are 
taken into account, constant results can be obtained with respect 
to the time required to render iron passive with a given current in 
sulphuric acid, and a critical current density in nitric acid can be 
determined. 

Passivity, when not caused by a visible film of oxygen, is con- 
sidered to be due to the fact that the rate of ionisation of certain 
metals is not sufficient to carry a current of more than a certain 
density. When such current density is exceeded, oxygen electrodes, 
consisting of occluded oxygen, are formed in electrolytes consisting 
of oxygen compounds. Non-anodic passivity is also regarded as due 
to occlusion of oxygen and consequent protection of the metal 
from attack. E. G. 


Electro-deposition of Cadmium. I. and II. Franx C. Matuers 
and Huge M. Marsie (Zrans. Amer. Electrochem. Soc., 1914, 25, 
297—318, 319—333).—I. A review of the work done in the refining 
and commercial plating of cadmium. Reference is made to work 
done with (1) sulphate solutions, (2) nitrate solutions, (3) haloid 
solutions, (4) silicofluoride solutions, (5) cyanide solutions, (6) phos- 
phate solutions, (7) ammoniacal solutions, (8) oxalate solutions, 
(9) acetate, formate, lactate, and succinate solutions, and (10) tar- 
trate solutions. 

II. A large number of experiments have been carried out with 
the object of determining which salts of cadmium are best suited 
for giving smooth, adherent, and non-crystalline deposits. Baths 
were made up of various cadmium salts containing 4% of cadmium, 
and electrolysed between cadmium electrodes with a cathode current 
density of 0°4 amp. per 100 sq. cm.; the solutions were stirred at 
intervals. The deposits obtained from ammoniacal and alkaline 
tartrate baths were hopelessly spongy. The deposits from solutions 
of acetate, bromide, iodide, sulphate, phosphate, and chloride were 
rough and crystalline. A number of experiments are described with 
chloride baths to which various other substances had been added, 
for example, a bath containing 4% of cadmium as chloride, 10% of 
ammonium chloride, 5% of hydrochloric acid, and 0°1% of peptone 
gave a fairly smooth, finely crystalline deposit. A bath of the 
same composition as the foregoing with the addition of 10% of ferric 
chloride gave a much better deposit. Manganese, aluminium or 
chromium chlorides did not improve the deposit in the same way 
that iron did. The deposits obtained with solutions of bromide and 
iodide were crystalline and rough. Solutions of fluoride, silico- 
fluoride, borofluoride, and perchlorate containing 4% of cadmium 
with 0°5—5°0% of the free acid and 0°2 grain of peptone, glue, or 
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phloridzin or 4 drops of oil of cloves gave excellent deposits. Some- 
times in these cases spongy places, rough projections, and spots were 
formed, but these are attributed to the presence of particles of 
anode slimes, since they were not formed when the anode was 
amalgamated. It is shown that the same substances, oil of cloves, 
glue, peptone, and phloridzin, which have been previously shown 
to give quite good deposits in the case of lead, also produced good 
deposits in the case of cadmium, although it was generally much 
more difficult to obtain good deposits with cadmium than with 
lead. J. F. 8. 


A Thermo-regulator for Thermostats at Temperatures 
Very Close to Room Temperature. CHartes W. R. PoweLi 
(J. Soc. Chem. Ind., 1914, 33, 899—900).—A regulator is described 
for use with thermostats at temperatures either a few degrees below 
or above atmospheric temperature. The regulator consists of the 
usual toluene filled vessel, which is fitted at the top with two side- 
tubes at different levels; the top one leads into the thermostat and 
the lower one into the sink, and both serve to conduct a stream of 
ice-cold water. The top of the regulator is closed by a cork, which 
carries a glass tube, by means of which ice-cold water enters the 
regulator, and a copper wire which terminates at the upper end of 
the capillary of the regulator. A second wire is fused into the 
regulator in such a position that it is always in contact with the 
mercury column. These two wires are connected through an 
accumulator with a small electro-magnet. The magnet when active 
operates a lever which deflects the flow of ice-cold water from the 
sink into the thermostat, and at the same time breaks the circuit 
of the electrical heater, so that the temperature is regulated very 
quickly. Using such an instrument, the author was able to main- 
tain a temperature of 27° within +0°5° in a 3-litre thermostat with 
the atmospheric temperature at 30°. J. F. 8S. 


Capacity for Heat of Metals at Low Temperatures. E. H. 
Gairritus and Ezer Grirritas( Pail. 7rans., 1914, [A], 214,319—357). 
—The specific heats of a large number of substances have been 
measured at the ordinary temperature, and also at liquid air and 
liquid hydrogen temperatures, but there have been as yet no direct 
measurements of the true specific heats at intermediate tempera- 
tures. In order to bridge the gap, the authors have worked out a 
method for maintaining the temperature of an enclosure constant 
at any point between that of the room and —165° by a direct 
application of the Joule-Thomson effect. The method employed in 
the measurement of the specific heats of metals depends on the 
determination of the rise in temperature of a block of the metal 
which is suspended in the constant temperature enclosure and 
supplied with a measured quantity of electrical energy. 

Experiments were made at various temperatures within the 
above-mentioned range on aluminium, copper, zinc, silver, cadmium, 
lead, iron, and sodium. Atomic heat temperature curves have been 
constructed from these data in combination with the results 
obtained by Nernst at liquid air and hydrogen temperatures. 
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On comparing the experimental curves with the requirements 
of the. formule put forward by Einstein (Ann. Physik, 1907, [iv], 
22, 800), Nernst and Lindemann (A., 1911, ii, 466), and by Debye 
(A., 1912, ii, 1134), it is found that none of these formule is 
capable of representing the results over the entire temperature 
range. Debye’s formula appears to give the nearest approximation 
over the lowest portion of the range, but systematic divergences 
occur at the higher temperatures. This may be due either to the 
assumptions made by Debye being valid only at very low tempera- 
tures, or it may mean that heat energy, additional to that involved 
in the three degrees of freedom ascribed to the atom, must be taken 
into account. Above liquid air temperatures the three formule are 
capable of representing the results approximately, but in some 
cases the discrepancies are considerable. H. M. D. 


Metastability of the Metals in Consequence of Allotropy 
and its Significance for Chemistry, Physice and Technics. 
II. Ernst Conrn (Proc. K. Akad. Wetensch. Amsterdam, 1914, 17, 
200—203. Compare this vol., ii, 202)—A review of the earlier 
literature dealing with the specific heat of the metals affords evi- 
dence that the specific heat depends in many cases on the previous 
thermal history of the metals. For copper, zinc, lead, aluminium, 
and silver the specific heat-temperature curve is not continuous, but 
changes abruptly at one or more points. This behaviour is in agree- 
ment with dilatometric observations, which indicate the existence 
of allotropic modifications of some of these metals. H. M. D. 


Determination of the Freezing Point for Salt Solutions. 
F. H. van per Laan (Chem. Weekblad, 1914, 11, 925—927).—In 
determining the freezing point of a salt solution, homogeneity of 
the liquid must be ensured by vigorous agitation. Failure to observe 
this precaution leads to inaccurate readings for such solutions, but 
is immaterial for such liquids as water or milk. A. J. W. 


Boiling Points in Homologous Series. 8. Suapen (Chem. 
News, 1914, 110, 152—153, 165—168).—It is found that the 
boiling points of the members of homologous series of carbon com- 
pounds can be satisfactorily represented by means of the formula 
T=a/M+b//M+aM/b, in which M is the molecular weight, 
7 the boiling point, and a and 6 are constants. The formula is 
shown to be applicable to the paraffins, alkyl haloids, aldehydes, 
fatty acids, amines, alkyl cyanides, normal primary and secondary 
alcohols, hydrosulphides, esters, nitroparaffins, ethers, olefines, and 
aromatic hydrocarbons. The average difference between the 
observed and calculated boiling points for some one hundred and 
seventy compounds is 1°63°. The values of a vary to a compara- 
tively small extent from one series to another, the aromatic hydro- 
carbons having the highest value (45°71) and the olefines the lowest 
(22°89). The values of 6 vary to a much larger extent, the extremes 
being shown by the alkyl iodides (— 20380) and the nitroparaffins 
(+ 890°0). sis ae : H. M. D. 
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Vapour Pressures of Silver, Gold, and Bismuth Amalgams. 
Ermon Dwicat Eastman and Jozn H. Hitpesranp (J. Amer. Chem. 
Soc., 1914, 36, 2020—2030).—In continuation of a study of the laws 
of concentrated solutions from the point of view of metallic solu- 
tions (Hildebrand, A., 1913, ii, 755), measurements have been 
made of the vapour pressures of silver, gold, and bismuth amalgams 
at about 318° by the method used in the case of the zinc amalgams 
(loc. cit.). 

As silver is but sparingly soluble in mercury at 318°, only one 
determination was made, namely, with an amalgam containing 
1:27% of silver. In this case Raoult’s law was obeyed within the 
limits of experimental error. 

Measurements with gold amalgams, at concentrations up to 
23°7% of gold, showed the separation of a solid phase at about 
16°5% concentration. In the more dilute amalgams the vapour 
pressures were greater than those calculated from Raoult’s law. 

Bismuth amalgams of all concentrations are liquid at 318°, and 
also give higher vapour pressures than those calculated from 
Raoult’s law. 

For the gold and bismuth amalgams, equations, based on one 
derived by Laar (A., 1910, ii, 583; 1913, ii, 670), are given which 
satisfactorily express the values observed. E. G. 


Method of Finding the Partial from the Total Vapour 
Pressures of Binary Mixtures, and a Theory of Fractional 
Distillation. M. A. Rosanorr, C. W. Bacon, and Joun F. W. 
Scnoutze (J. Amer. Chem. Soc., 1914, 36, 1993—2004).—Rosanoff, 
Bacon, and White (this vol., ii, 766) have described a simple method 
of measuring the partial vapeur pressures of liquid binary mixtures, 
which consists in distilling the mixtures and analysing several con- 
secutive fractions. In some cases the analysis cannot be accurately 
accomplished, and the experimental determination of the partial 
pressures would therefore be untrustworthy. 

It is now shown that the partial pressures can be calculated from 
the total vapour pressure by means of the general relationship: 

dx /dx=[(P,—P )/ (log P; — log P3)} log [p,(1 —x)/ pyr}, 
where x is the molar fraction of one of the components in the 
liquid, + the total pressure, p, and p, the partial pressures, and P, 
and P, the vapour pressures of the isolated compounds. Calcula- 
tions have been made by means of this expression for mixtures of 
carbon tetrachloride and benzene, ethyl iodide and ethyl acetate, 
chloroform and acetone, and benzene and toluene, and the results 
agree satisfactorily with those obtained experimentally. 

A theory of fractional distillation is presented for the case in 
which the vapour escapes from the still without having undergone 
any reflux condensation. This theory is based solely on the prin- 
ciples involved in the equation given in the preceding paragraph. 

E. G. 


Measurements of Isotherms of Hydrogen at 20° and 15:5°. 
Pu. Konnstamm and K. W. Watstra (Proc. K. Akad. Wetensch. 
Amsterdam, 1914, 17, 203—216).—The authors have investigated 
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the compressibility of hydrogen at 15°5° and 20° for pressures 
ranging from about 200 to about 2300 atmospheres. The lower 
temperature was chosen in order to enable a comparison to be made 
of the results with those obtained by Amagat. 

In preliminary experiments with air, it was found that at high 
pressures the mercury quickly became contaminated, in consequence 
of the formation of mercuric oxide. This prevented the carrying 


out of measurements on the pressure-volume relations of air and 
oxygen. H. M. D. 


The Hydrogen Isotherms of 20° and 15-5° between 1 and 
2200 Atmospheres. K. W. Waustra (Proc. K. Akad. Wetensch. 
Amsterdam, 1914, 1'7, 217—224. Compare preceding abstract).—The 
observations at 20° have been compared with those of Schalkwyk, 
and those at 15°5° with the data given by Amagat. For this pur- 
pose, the experimental results are expressed by means of an 
empirical equation of the form PV =a+6D+cD?+dD4+eD*, in 
which D is the density and a, b, c, d, e are coefficients. In so far 
as a comparison is possible, the author’s observations appear to be 
in satisfactory agreement with Schalkwyk’s. Between 700 and 
2200 atmospheres, the values of PV given by the author’s results 
are somewhat greater than those calculated from Amagat’s data, 
and the difference is particularly marked for pressures above 2000 


atmospheres. H. M. D. 


Isothermals of Monatomic Substances and their Binary 
Mixtures. XVI. New Determination of the Vapour 
Pressures of Solid Argon down to -—205° C. A. Cromme.in 
(Proc. K. Akad. Wetensch. Amsterdam, 1914, 17, 275—277. Compare 
this vol., ii, 28).—The vapour pressures of solid argon have been 
redetermined over the temperature interval —189°64° to — 205°32°. 
The pressures corresponding with these limiting temperatures are 
respectively 49°78 and 3°830 cm. of mercury. The experimental 
observations are compared with the values calculated according to 
the formule of Rankine and Bose, Nernst and Sackur. Sackur’s 
formula, which is based on Nernst’s heat theorem, affords satisfac- 
tory agreement at the higher temperatures, but there are wide 
divergences at the lower. 

The heat of sublimation of solid argon, calculated from the 
temperature variation of the vapour pressure, falls from 47°36 at 
—189°64° to 44°51 at — 205°32°. H. M. D. 


A New Relation between the Critical Quantities and the 
Unity of All Substances in their Thermic Behaviour. J. J. 
vAN Laar (Proc. K. Akad. Wetensch. Amsterdam, 1914, 1'7, 451—465. 
Compare this vol., ii, 341).—A theoretical paper in which the anthor 
arrives at the conclusion that the quantity a in the van der Waals’ 
equation is independent of the density over a very large range. 
The molecular attraction in both the gaseous and liquid states is 
therefore satisfactorily represented by a/v?. Whether a is also 
independent of the temperature cannot as yet be determined with 
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perfect certainty. With reference to the quantity ) in this equa- 
tion, the evidence is distinctly in favour of its dependence on both 
density and temperature. The significance to be attached to b is 
that of the volume (m) occupied by the molecules, and the earlier 
assumption that )=4m must be discarded. 

The thermal behaviour of a substance is not only dependent on 
the quantities a and 6, which determine the critical quantities, 
but also on the absolute value of the temperature at which the 
substance is considered. Every substance passes from the ordinary 
type to the ideal type when the temperature falls continuously 
and approximates to absolute zero. H. M. D. 


Free Energy of Oxygen, Hydrogen, and the Oxides of 
Hydrogen. Gitpert N. Lewis and Merie Ranpvatt (J. Amer. Chem. 
Soc., 1914, 36, 1969—1993).—In an earlier paper (Lewis, A., 1913, 
ii, 112) an account was given of the general methods used in free 
energy calculations. These methods have now been applied to the 
determination of the free energy of oxygen, hydrogen, and the 
hydrogen oxides. The calculations have been made chiefly from 
existing data, but in some cases data have been employed which 
were obtained in the course of investigations not yet published. 

The following are the values (in calories) of the free energy of 
formation (F° 298) from the elements in their standard states: 
ozone (O;), 32,400; hydrogen (H), 30°550; hydrogen ion (H’), 0; 
hydroxyl ion (OH’), —37°385; water (liquid), —56°620; water 
(gas), —54,567; water (solid), —56,478; hydrogen peroxide (in 
aqueous solution), — 30,970; hydroperoxide ion (HO,’), —15,110; 
hydrogen peroxide (liquid), —27,770; hydrogen peroxide (gas), 
— 24,270. E. G. 


Combustion Calorimetry and the Heats of Combustion of 
Sucrose, Benzoic Acid, and Naphthalene. Hosart C, Dickinson 
(J. Washington Acad. Sci., 1914, 4, 434—435).—A critical study of 
the stirred water calorimeter, as used for bomb combustions, has 
been made, and it has been found that the chief sources of error 
may be avoided by the use of a suitably designed calorimeter fitted 
with resistance thermometers. Determinations of the heat of com- 
bustion of naphthalene gave 9622+2 cal. per gram, with a maxi- 
mum deviation from the mean of about 5 in 10,000 for groups of 
observations on the same sample. The value obtained for benzoic 
acid was 6329+1 cal. per gram, with a maximum deviation of about 
5 in 10,000, and for sucrose 3949+2 cal. per gram, with a maxi- 
mum deviation of about 1 in 1000. 

The results indicate that benzoic acid is the most suitable of the 
three substances for calibration purposes. The volatility of 
naphthalene necessitates special precautions when this substance is 
employed, and sucrose is less well adapted, not only on account 
of the lower precision of the results, but also because of its smaller 
heat: of combustion and its frequent failure to ignite. 


H. M. D. 
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Cool Flames with Ether. Aan Leiauton (J. Physical Chem., 
1914, 18, 619—622).—Perkin (T., 1882, 41, 363) showed that when 
ether was evaporated in a shallow dish on a hot sand-bath, a pale 
blue flame was produced, only visible in the dark, which did not 
ignite the ether. This phenomenon had been previously observed 
by Davy, Débereiner, and others. The author has investigated this 
flame, and shows that it may be produced in many ways, among 
which may be noted the following. A copper ball is heated to 
dull redness, and then allowed to cool until it just becomes in- 
visible ; it is then suspended over a dish containing layers of filter 
paper soaked in ether, when a tall, blue flame is produced. The 
flame is produced at temperatures below dull redness, but above 
260°. It has a comparatively low temperature, and the fingers 
may be placed in it with impunity. It is shown that the flame is 
produced when ether vapour is mixed with a small amount of 
oxygen, and no hot surface is necessary. It may therefore be pro- 
duced by mixing ether with a non-inflammable volatile liquid and 
allowing the mixture to evaporate and lighting the mixture with 
a match, or by mixing ether vapour with a non-inflammable gas, 
such as carbon dioxide. Similar flames can be obtained by re- 
placing ether by carbon disulphide; all the flames have low 
temperatures. That from carbon disulphide and carbon tetra- 
chloride has a temperature of 90°. J. F. 8. 


Theory of Molecular Volumes. IV. Gervaise Le Bas (Phil. 
Mag., 1914, [vi], 28 439—466. Compare this vol., ii, 173, 340, 539). 
—The influence of ring structure on the molecular volume has 
been examined by reference to the data for a large number of 
compounds containing one or more rings. The data in question 
relate for the most part to homocyclic compounds, but heterocyclic 
structures are also considered. 

The relationships exhibited lead to the conclusion that molecular 
volume is influenced by ring structure to an extent which depends 
on the number of rings and on the number of groups in the rings. 
The effect in general is a contraction, which, is contributed to by 
all the elements of the nucleus, and often by the atoms which are 
associated with these. The contraction is the same whether two 
or more rings are separated or condensed ; from this it would seem 
that the common atoms of the two or three rings must have extra- 
ordinarily small volumes. 

The contractions characteristic of the various polymethylene 
rings are given as: cyclopropane, —5°3; cyclobutane, — 86; cyclo- 
pentane, -—12°3; cyclohexane, -16'1; cycloheptane, — 20°16; 
cyclo-octane, —24°0. The corresponding value for the benzene ring 
is —14°7. 

The contraction attributed to the influence of atoms or groups in 
close association with the elements of the ring nucleus is supposed 
to be characteristic of atoms or groups which possess residual 
affinity. If this residual affinity is neutralised, the contraction, as 
a rule, disappears. The following values are given for the contrac- 
tion effects due to the different groups in combination with the 
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C,H, nucleus: OH, —1°5; CN, —1°6; CH,Cl, —1°9; PCl,, —2°0; 
NO,, —2°7; COC], —1°8; NH,, —4'4; CO.H, —2°8 to —4°0. This 
particular effect is described as the volume anomaly. UH. M. D. 


The Unit-Stere Theory of Molecular Volume. Ernest Van- 
STONE (PAt/. Mag., 1914, [vi], 28, 600—606).—A criticism of the 
unit-stere theory advanced by Le Bas (A., 1907, ii, 754). The 
ratio V/W, where V is the molecular volume and W the sum of 
the valencies, may be considered as the product of the specific 
volume v and M/W, where M is the molecular weight. For any 
member of a homologous series of compounds, M/ IV is given by the 
quantity (a+n.14)/(a’/+n.6), where a represents the molecular 
weight of the first member of the series, » the number of CH, 
groups, and a’ the sum of the valencies for the first member. For 
the higher members of such a series M/W becomes practically con- 
stant and equal to 14/6 or 2°33. Since wv also tends towards con- 
stancy, the observed constancy of V/IV in the higher members of 
homologous series can be readily explained. In so far as the lower 
members of such series are concerned, the observed variations in 
V/W can be explained by the relative variations in the values of 
v and M/W. H. M. D. 


The Unit-Stere Theory. Genrvaise Le Bas (Phil. Mag., 1914, 
[vi], 28, 607—608).—A reply to Vanstone’s criticism (compare 


preceding abstract). The author considers that the molecular 
volume is not divisible into factors represented by the specific 
volume and the ratio of the molecular weight to the sum of the 
valencies. H. M. D. 


Existence of Compounds in Binary Liquid Mixtures. 
J. Howarp Matnews and Raymonp D. Cooke (J. Physical Chem., 
1914, 18, 559—585).—Starting from the expression deduced by 
Batschinski (A., 1913, ii, 928), the authors show that the viscosity— 
specific volume curves of non-associated liquids are straight lines, 
whereas those of associated liquids are concave toward the fluidity 
axis. The authors show that further evidence of the existence of 
compounds in certain liquid mixtures is obtained by plotting the 
fluidity—specific volume isotherms of binary mixtures, and they hold 
that this evidence supports the view that a maximum in the 
viscosity composition curve of a binary mixture is indicative of 
the presence of a compound. Twenty-four pairs of liquids are 
plotted in this manner, and of these nine exhibit maxima, whilst 
the other fifteen give straight lines. The values used in many cases 
are taken from the work of Dunstan (T., 1904, 85, 817), Thorpe 
and Rodger (T., 1897, 71, 360), Linebarger, Faust, and others. 
New determinations have been made of the pairs acetic acid—aniline 
(56—44%), methyl alcohol_water (36—64%), propyl alcohol—water 
(50—50%), water—acetic acid (22—-78%), water—pyridine (33-67%), 
acetic acid—pyridine (77—23%), ethyl alcohol-water (45—55%), 
chloral-water (88—12%), and chloral—ethyl alcohol (74°3—25°7%). 
The measurements were made at temperatures from 0° to 90°. A 
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very full bibliography of the work done on viscosity, as far as it 

applies to the chemical and molecular constitution and on the 

properties of completely miscible liquids, is appended to the paper. 
J. F. S. 


Temperature-coefficients of the Free Surface Energy of 
Liquids at Temperatures from — 80° to 1650°. I. Methods 
and Apparatus. F. M. Jagger (Proc. K. Akad. W-tensch. Amsterdam, 
1914, 17, 329—365).—-An arrangement of apparatus is described by 
means of which it has been found possible to make accurate 
measurements of the surface tension of liquids at temperatures 
between —80° and 1650°. A capillary tube, provided with a 
circular knife-edge opening, is immersed in the liquid perpendicular 
to its surface, and a small bubble of gas is allowed to form slowly 
at the end of the capillary tube. The pressure in the gas bubble 
at the moment when the bubble is about to burst affords a measure 
of the surface tension of the liquid. Provided that abnormally 
high viscosities are not encountered, the author considers that the 
results obtained with his apparatus are as accurate at 1650° as at 
the ordinary temperature. 

The results obtained at different temperatures for a number of 
organic substances and for several inorganic salts are recorded in 
detail. A comparison was also made between the surface tensions 
of pure water and colloidal solutions of ferric hydroxide and silicic 
acid. The curves showing the relation between the surface-energy 


and the temperature are of the same kind, but those for the 
colloidal solutions are situated above the curve for water. 


H. M. D. 


Temperature-coefficients of the Free Surface Energy 
of Liquids at Temperatures from -80° to 1650°. II. 
Measurements of Some Aliphatic Derivatives. F. M. Jarcrr 
and M. J. Smir (Proc. K. Akad. Wetensch. Amsterdam, 1914, 
17, 365—385).—Measurements of the temperature variation of the 
molecular surface energy (u) have been made for n-propyl alcohol, 
isobutyl alcohol, diethyl ether, ethyl formate, ethyl chloro-formate, 
ethyl acetate, methyl isobutyrate, ethyl isobutyrate, isobutyl ‘tso- 
butyrate, acetone, methyl propyl ketone, ethyl acetoacetate, methyl 
methylacetoacetate, ethyl propylacetoacetate, methyl, ethyl, 
propyl, butyl, zsobutyl and amy] cyanoacetates, chloroform, carbon 
tetrachloride, and isobutyl bromide. In most cases du/dt decreases 
with rise of temperature. Where an increase was observed this 
could be traced to decomposition of the substance. H. M. D. 


Temperature-coefficients of the Free Surface Energy of 
Liquids at Temperatures from —80° to 1650°. III. Measure- 
ments of some Aromatic Derivatives. F. M. Jarcer and M. J. 
Smit (Proc. K. Akad. Wetensch. Amsterdam, 1914, 17, 386—394). 
—tThe following substances were examined: nitrobenzene, o-nitro- 
toluene, aniline, dimethylaniline, o-toluidine, thymol, methyl, 
ethyl and benzyl benzoates, salicylaldehyde, acetophenone, and 
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a-campholenic acid. The curves obtained by plotting the molecular 
surface energy against the temperature are concave to the axes in 
the case of nitrobenzene, o-nitrotoluene, aniline, and o-toluidine, 
indicating that du/dt increases with the temperature. In this 
behaviour these substances resemble water, but differ from the 
majority of the substances examined in the previous paper (preced- 
ing abstract). H. 


Temperature-coefficients of the Free Surface Energy of 
Liquids at Temperatures from — 80° to 1650°. IV. Measure- 
ments of Some Aliphatic and Aromatic Esters. F. M. Jarcer 
and Jut. Kaun (Proc. KX. Akad. Wetensch. Amsterdam, 1914, 17, 
395—405).—The data recorded refer to amyl acetate, ethyl oxalate, 
ethyl malonate, ethyl bromomalonate, ethyl benzylethylmalonate, 
methyl and ethyl tartrates, methyl, ethyl and phenyl salicylates, 
methyl cinnamate, and o-nitroanisole. The surface-energy tempera- 
ture curves indicate a sharp rise in du/dt when the temperature is 
sufficiently high for decomposition to take place. H. M. D. 


Temperature-coefficients of the Free Surface Energy of 
Liquids at Temperatures from -— 80° to 1650°. V. Measure- 
ments of Homologous Aromatic Hydrocarbons and Some of 
their Halogen Derivatives. F. M. Jancer (Proc. K. Akad. 
Wetensch. Amsterdam, 1914, 17, 405—415).—Data are given for 
benzene, toluene, p-xylene, mesitylene, y-cumene, cyclohexane, tri- 
phenylmethane, chlorobenzene, bromobenzene, m-dichlorobenzene, 
p-bromofluorobenzene, m-fluorotoluene, and pchlorotoluene. These 
hydrocarbons and their halogen derivatives afford examples of both 
increase and decrease in the value of du/dt with rise of tempera- 
ture. The deviations of the surface energy-temperature curves from 
straight lines are so large in many cases that they cannot possibly 
be accounted for by error of experiment. In the case of y~-cumene, 
for instance, dy /dt increases from 1°60 for the interval — 21° to 0° 
to 3°0 for the interval 146° to 166°. H. M. D. 


Temperature-coefficients of the Free Surface Energy of 
Liquids at Temperatures from - 80° to 1650°. VI. General 
Remarks. F. M. Jarcer (Proc. K. Akad, Wetensch. Amsterdam, 
1914, 17, 416—430. Compare preceding abstracts).—From the 
collected results recorded in the previous papers it would seem that 
the temperature-coefficient of the molecular surface energy may be 
independent of the temperature, or with rise of temperature may 
increase or diminish. No connexion can be traced between the type 
to which a particular liquid belongs and the magnitude of the 
molecular surface energy, or of its temperature-coefficient. The 
absence in general of a linear connexion between the surface energy 
and the temperature is supposed to be connected with the nature 
of surface energy, and this departure from linearity may be 
expected whenever the interval of temperature examined is wide 
enough. 

With regard to the connexion between the molecular surface 
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energy and the chemical nature of the liquid, it is found that the 
surface energy at the same temperature increases in homologous 
verles with the molecular weight. Replacement of hydrogen by 
halogens, by the nitro- or amino-groups, and by aromatic hydro- 
carbon radicles leads to an increase in the molecular surface energy 
when the comparison is made at a fixed temperature. H. M. D. 


The Adsorption of Vapours. A. M. Wiurams (Trans. 
Faraday Soc., 1914, 10, 167—171. Compare this vol., i‘, 111).— 
The adsorption near to the saturated vapour pressure of a liquid 
is finite and independent of the temperature, but is not necessarily 
a maximum. C. H. D. 


“Negative” Adsorption. A. M. Witttams (7rans. Faraday Soc., 
1914, 10, 155—159. Compare this vol., ii, 111).—The adsorption of 
potassium chioride and magnesium sulphate by charcoal increases 
with the concentration to a maximum, decreases, passes through 
zero, and becomes negative. Ammonium chloride also exhibits a 
maximum. C. H. D. 


Action between Clay Filters and Certain Salt Solutions. 
W. B. Hicks (J. Ind. Eng. Chem., 1914, 6, 829—831)—Filtration 
through porcelain clay filters produces little or no change in the 
boric acid content of V/10-borate solutions, a slight decrease, about 
0°2%, in concentration in V/10-alkali chloride and sulphate solu- 
tions, a larger decrease in V/10-alkali carbonate solutions, and a 
still larger decrease, 8%. in the case of V/1000-alkali carbonate 
solutions. Ammonia and potassium are also absorbed by the filters 
from solutions of their salts; the retained ammonia may be removed 
by washing the filter with potassium chloride solution, but in the 
case of potassium a small quantity is persistently retained by the 
filter even after persistent washing with water and ammonium 


chloride solution. W. P. S. 


The Theory of Colloid Chemistry. Witprer 1D. Bancrorr 
(7. Physical Chem., 1914, 18, 549—558).—A lecture delivered to the 
Montreal meeting of the American Chemical Society, in which a 
working theory of colloid chemistry is discussed. The theory is 
based on the four postulates: (1) Colloid chemistry differs from 
ordinary chemistry only through the variations resulting from the 
increasing dispersity of one or more phases. (2) Selective adsorp- 
tion occurs at surfaces. (3) Sufficiently finely divided particles, 
which are prevented from coalescing, will be kept suspended in a 
medium by the Brownian movements; and (4) under fixed condi- 
tions of peptonisation an approximately definite limiting concen- 
tration is obtained corresponding with a saturated solution in the 
case of a true solution. J. F. S. 


Equilibria in Ternary Systems. XVI. F. A. H. ScHREINEMAKERS 
(Proc. K. Akad. Wetensch. Amsterdam, 1914, 17, 169—182. Compare 
this vol., ii, 634),—-A further discussion of the equilibrium relation- 
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ships for the case in which one of the three components is practi- 
cally non-volatile. H. M. D. 


New Form of Intermittent Siphon. W. A. Brappury (Chem. 
News, 1914, 110, 163).—A simple form of intermittent siphon is 
described, which permits of the automatic flushing of the beads 
in a gas absorption tube with a small quantity of liquid. The 
siphon is used in conjunction with a constant feed of water, and 


the capacity of the flush can be varied by a simple adjustment. 
H. M. D. 


Inorganic Chemistry. 


Displacement of Acids by Hydrogen Peroxide.  V. 
JoacHim Sperser (Chem. Zentr., 1914, i, 2139; from Schweiz. Apoth.- 
Zeit., 1914, 52, 245—248. Compare this vol., ii, 557).—The action 
of hydrogen peroxide on halogen acids has been further studied. 
The affinity of the halogen hydrides for hydrogen peroxide varies as 
the affinity of the halogen for oxygen, hydrogen iodide being easily 
decomposed. The reaction depends on the order in which the 
substances are brought together. When hydrogen iodide is added 
to hydrogen peroxide, the reaction is so violent that the solid iodine 
which is first liberated volatilises, leaving a colourless liquid, but 
when hydrogen peroxide is added to an excess of the acid, although 
the reaction is vigorous, the iodine does not disappear. Exactly the 
reverse is the case with the other acids. The reaction is more 


energetic when hydrogen peroxide is added to the acid. The haloid 
salts behave in the same way, from which it appears that hydrogen 
peroxide first liberates the free acid and then decomposes it. This 
view is supported by the fact that ammonium peroxide (D’Ans and 
Wedig, A., 1913, ii, 1051) precipitates the peroxides from solutions 
of the alkaline earth haloids. J. C. W. 


The System Ammonia-Water. A. Smits and 8S. Postma 
(Proc. K. Akad. Wetensch. Amsterdam, 1914, 1'7, 182—194).—Further 
cooling-curve observations have enabled the authors to give a more 
complete description of the freezing-point diagram. The two com- 
pounds 2NH;,H,O and NH;,H,O melt at —78°9° and 79°0° respec- 
tively. The eutectic point at which ammonia and 2NH,,H,O co-exist 
as solid phases lies at 81°4 mols. % of ammonia and —92°5°. The 
point at which 2NH;,H,O and NHs;,H.O co-exist lies at 58°5% 
ammonia and — 86°0°, and that corresponding with the co-existence 
of NH;,H,O and ice at 34°7% of ammonia and —100°3°. Except in 
the interval for mixtures containing 30—40 mols. % of ammonia, the 
authors’ data agree satisfactorily with those of Rupert (A., 1909, ii, 
726; 1910, ii, 605). 
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The vapour pressures of binary mixtures of varying composition 
have also been determined over a considerable interval of tempera- 
ture, but the curves constructed on the basis of these data afford ro 
evidence of the formation of definite compounds. H. M. D. 


Action of the Silent Electiic Discharge on Mixtures of 
Hydrogen and Nitrogen. M. Le Brano (Chem. Zentr., 1914, ii, 
117; trom Ber. K. Séichs. Ges. Wiss., Math.-phys. Kl., 1914, 66, 
38—63).—Earlier experiments (Le Blanc and Davies, A., 1908, ii, 
653; Davies, A., 1909, ii, 30) indicated that the formation of 
ammonia by the silent electric discharge does not obey the law of 
mass action. This might have been due to alterations in the elec- 
trical conditions, caused by changes in the composition of the 
gaseous mixture. It is now found, however, that, even when the 
gases are largely diluted with a helium—neon mixture, the quanti- 
tative results are the same. The old experiments have been repeated 
with better apparatus, and the phenomena are found to be very 
complicated. The amount of ammonia formed depends on the 
dimensions of the apparatus, and the density and oscillation 
frequency of the current. J.C. W. 


Volatilisation of Arsenious Acid from Aqueous Solutions 
Containing Hydrochloric Acid. Bertram James Smart and 
James T. Puitpot (J. Soc. Chem. Ind., 1914, 33, 900—-902),— 
Volumes of 200 c.c. of hydrochloric acid solution of various concen- 
trations, both above and below that of the constant boiling mixture, 
and containing various quantities of arsenious acid, have been sub- 
mitted to fractional distillation. The distillates have been analysed 
with the object of ascertaining to what extent and under what con- 
ditions the arsenic volatilises with the acid. It is shown that when 
the solutions are distilled, those which contain the greatest concen- 
tration of hydrochloric acid give off the arsenic most rapidly. When 
the hydrochloric acid is present to the extent of about 190 grams 
per litre or more, the concentration of arsenic in the solution 
remaining undistilled rapidly falls as the solution is fractionated. 
With solutions containing less than 180 grams of hydrochloric acid 
per litre, the concentration of arsenic in the solution remaining 
undistilled rises, although some of the arsenic passes over, the ratio 
between acid and arsenic remaining practically constant until the 
solution contains about 185 grams of hydrochloric acid per litre. 
This point corresponds approximately with a hydrate of the formula 
HC1,10H,O. When the acid becomes more concentrated the propor- 
tion of arsenic volatilised increases rapidly. J. F. S. 


The Reduction of Arsenic Acid to Arsenious Acid by 
means of Thiosulphuric Acid. Rosert M. CHapin (Chem Zentr., 
1914, i, 2032—2933 ; from J. Agric. Res.. 1914, 1, 515—517).— 
Arsenic acid is completely and quickly reduced to arsenious acid in 
the cold by a mixture of sodium thiosulphate and a mineral acid. 
The speed of the reaction depends to a great extent on the concen- 
tration of the hydrogen ions, and the course of the reduction is 
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influenced by the amounts of the reagents and by the order in 
which they are mixed. ‘The reaction is therefore complex, and 
appears to correspond with the reduction of a dichromate by thio- 
sulphuric acid (compare Stiasny and Das, A., 1912, ii, 945). 

J. C. W. 


Isotherm of the Solubility of Lithium Chloride at 25° in 
Mixtures of Water and Ethyl Alcohol. 8S. Pia pe Rusrss 
(Anal. Fis, Quim., 1914, 12, 343—349).—The solubility of lithium 
chloride in aqueous alcohol decreases regularly in solvents contain- 
ing up to 706% by weight of alcohol; the solubility curve is recti- 
linear, the coefficient being 0°6939 per gram of alcohol. The salt 
during this stage exists as LiCl,H,O. The anhydrous salt is de- 
posited from solutions in pure alcohol. G. D. L. 


Silicate Chemistry. II and III. Lithium Aluminium 
Silicates the Composition of which Corresponds with that 
of the Minerals Eucryptite and Spodumene. fF. M. JAEGER 
and Ant. Simek (Proc. K. Akad. Wetensch. Amsterdam, 1914, 17, 
239—251, 251—270. Compare this vol., ii, 363).—IT. A lithium 
aluminium silicate of the composition LiAISiO, has been prepared 
from a mixture of lithium carbonate, alumina, and silica by heat- 
ing in a closed crucible at 1500°. When the fusion is slowly 
cooled, small, irregularly shaped crystals are obtained, for which 
measurements of the mean refractive index and the density gave 
n,)=1°531 and D=2°362 at 25°. These data indicate that the 
artificial silicate is not identical with the mineral eucryptite, and 
the synthetic product has been named pseudo-eucryptite. If the 
fusion is rapidly cooled by quenching, a pseudo-eucryptite glass is 
obtained, for which »,=1°541. This glass is metastable with re- 
gard to the birefringent crystalline modification, and is rapidly 
converted into this on heating at 900°. The melting point of 
pseudo-eucryptite is given as 1388°. 

The compound LiAl(SiO,), was prepared by fusion of a mixture 
of the same substances containing a larger proportion of silica. 
The purest product obtained was found to melt at 1400°, and gave 
m,y=1'521 and D=2°411 at 25°. Since the physical properties 
differ appreciably from those of the mineral spodumenes, the 
synthetic product has been named B-spodumene. 

III. For the purpose of comparing the properties of the 
synthetic 8-spodumene with the mineral varieties, the authors have 
determined the melting points and densities of a number of 
kunzites and spodumenes. The data indicate that, in general, the 
melting points of the natural kunzites are considerably higher than 
the values obtained for the synthetic products. It would seem 
that the melting points of the minerals decrease as the densities 
increase. 

Micrographic examination of the products which are obtained 
when the mineral varieties of lithium aluminium silicate are fused 
and allowed to cool slowly afford evidence that 8-spodumene is 
thereby formed. These observations lead to the conclusion that 
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the natural kunzites, hiddenites, and spodumenes are metastable 
varieties (a-spodumenes) of the compound, and that B-spodumene 
is the stable form at all temperatures below 1400°. The natural 
spodumenes cannot therefore be produced from dry magmas, and 
it is probable that their formation is due to so-called “ hydro- 
thermal ” synthesis. 

A lithium aluminate of the composition LiAlO, was prepared 
by fusion of a mixture of lithium carbonate and alumina at 900°, 
and then at 1200°. It forms microscopic hexagonal or octagonal 
plates which show pronounced double refraction. The indices were 
found to be n,=1°604 and n’,=1°615; D1 2554. The melt- 
ing point could not be determined, but it is higher than 1625°. 

H. M. D. 


Cesium Alum and Its Properties. Enwarp Harr and 
Henry B. Huserton (J. Amer. Chem. Soc., 1914, 36, 2082—2084).— 
The solubilities of cesium alum, expressed as the number of grams 
of the anhydrous salt, AlCs(SO,)., per 100 grams of water, have 
been determined as follows: at 7°, 0°26; at 19°, 0°42; at 22°, 0°43; 
at 24°, 0°47; at 29°5°, 0°57; at 31°5°, 0°60; at 40°, 0°86; at 41°, 
0°88; at 47°, 1:17; at 49°25°, 1°39; at 50°, 1°42; at 56°, 1°86; 
at 60°, 2°06; at 66°, 2°85; at 68°, 3°13; at 80°, 5°78. Two deter- 
minations of the specific gravity of the hydrated alum gave a 
mean value 1°945. The crystals melt in their water of crystallisa- 
tion at 117°. These values are compared with those recorded by 
other observers. E. G. 


Influence of Certain Hydroxylic Compounds on the Solu- 
bility of Mercuric Chloride in Water. EE. Motes and M. 
Marquina (Anal. Fis. Quim., 1914, 12, 383—393).—Glycerol and 
sucrose increase the solubility of mercuric chloride in water, 
whereas tartaric and citric acids decrease it. The solubility in 
glycerol is 1 in 1°25 at 25°+0°02. G. D. L. 


Terbium. C. James and D. W. Bissex (J. Amer. Chem. Soc., 1914, 
36, 2060—2066).— Urbain (A , 1999, ii. 671) has stated that terbium 
is homogeneous, whereas Welsbach (Chem. Zeit., 1911, 35, 658) 
has expressed the opinion that it consists of three different 
elements. The present paper gives an account of a further study 
of this question. 

The material employed consisted of gadolinium oxide containing 
terbium oxide, together with dysprosium and holmium oxides and 
traces of yttrium anderbium. It was converted into the bromates, 
which were submitted to a long and careful fractionation. The 
results indicate that terbium is a single homogeneous element. 
The bromate process effects a comparatively rapid separation of 
terbium from gadolinium; neodymium, if present, comes between 
these metals. E. G. 


The Acidic and Colloidal Characteristics of Aluminium 
Hydroxide. R. E. Stave and W. G. Porack (Trans. Faraday Soc., 
1914, 10, 150—154).—Mahin, Ingraham and Stewart (A., 1913, ii, 


— ~~ 
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139) stated that a solution of sodium aluminate is really a colloidal 
solution of the hydroxide in the alkali. It is now shown that the 
conclusions which these authors drew from their experiments, in 
support of the above view, were unjustified. Conductivity 
measurements of such solutions are against the assumption of 
colloidal particles, and, when hydrolysis takes place, crystalline 
aluminium hydroxide is deposited. The ultramicroscope affords no 
conclusive evidence either way. J. C. W. 


Advances in the Metallurgy of Iron and Steel. Sir Ropert 
Haprietp (7rans. Faraday Soc., 1914, 10, 1—43).—A _ lecture 
delivered to the Faraday Society on June 11th, 1914. C. H. D. 


Chromyl Chloride. II. E. Mores and L. Gomez (Anal. Fis. 
Quim.. 1914, 12, 142—154. Compare A., 1912, ii, £60). — Analyses 
of recently prepared chromyl chloride give values very close to 
the theoretical, and lead to the supposition that the earlier workers 
probably did not examine the pure compound. No change was 
observed after two months, but after nineteen months a dark- 
coloured solid was deposited, which is possibly a polymeride. 

The heat of solution was found to be 17°86 cal. (Berthelot, 16°7). 

The molecular weight, determined cryoscopically in carbon tetra- 
chloride, tin tetrabromide, and antimony pentachloride, points to 
the formation of molecular complexes in conformity with the 
tendency to polymerisation noted above. G. D. L. 


Ino:'ganic Solvents. I. Antimony Pentachloride. E. 
Mores (Ana/. Fis. Quim., 1914, 12, 314—343).—Pure antimony 
pentachloride is lemon-yellow in colour, acquiring an orange tint 
by the presence of chlorine. It has m. p. 3°0°, eryoscopic constant 
18°5, heat of fusion 8°17 cal., and D? 2°3356. 

The action of antimony pentachloride on potassium iodide prob- 
ably leads to the formation of iodine monochloride. Sulphur, 
selenium, and tellurium yield the crystalline double compounds of 
their tetrachlorides with antimony pentachloride. G. D. L. 


Dilute Solutions of Aluminium in Gold. C. T. Heycock and 
F.H. Nevitte (Phil, Trans.. 1914, [A], 214, 267—276).—The 
equilibrium relations exhibited by aluminium and gold have been 
investigated by experiments on mixtures containing up to 5% by 
weight of aluminium. The actual observations consisted in the 
tracing of cooling curves and in the microscopic examination of 
ingots which had been annealed at definite temperatures and 
chilled by immersion in water. 

The concentration-temperature diagram indicates the existence 
of two series of solid solutions (a and 8), and of a compound of 
the composition Al,Au,y. This compound is found in all the 
alloys containing from 18 to 28 atoms % of aluminium. Recales- 
cence phenomena associated with the cooling curves of alloys con- 
taining from 10 to 27 atoms % of aluminium point also to the 
formation of a compound, AlAu,. The relations between the solid 
phases are discussed with reference to an extensive series of micro- 


photographs. H. M. D. 
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Mineralogical Chemistry. 


Mixed Carbonates from Traversella. Mario Deterosso (Atti 
R. Accad, Sci. Torino, 1914, 49, 1106—1117. Compare A., 1913, ii, 
867).—The author has analysed a number of specimens from the 
Traversella deposits containing calcium, magnesium, and ferrous 
carbonates, together with small proportions of extraneous matter. 
The presence of ferrous carbonate is not always recognisable from 
the external characters, the most nearly colourless rhomohedral 
crystals often containing this carbonate in large proportions. In 
only one instance, where the conditions of deposition were evidently 
abnormal, was there any marked divergence from the relation 
CaCO,=MgCO,+FeCO;. The conclusion is drawn that these 
minerals represent isomorphous mixtures of typical dolomite with 
normal ankerite. a 2 


Melilite and Other Minerals from Gunnison Co., Colorado. 
Esper S. Larsen and J. Frep Hunter (J. Washington Acad. Sci., 1914, 
4, 473—479).—A complex of coarse-grained alkaline igneous rocks 
occurs near Cebolla and Beaver Creeks in the Uncompahgre Quad- 
rangle, Colorado. One of these rocks, named uncompahgrite, is 
composed largely of melilite, together with pyroxene, perovskite, 
magnetite, and apatite. The melilite, occurring as large cleavage 
plates reaching a foot across, is colourless to grey with a greasy 
lustre, and closely resembles nephelite in appearance. It gelatinises 
readily with weak acids; analysis gave I, D 2°98 (after deducting 
small amounts of apatite, calcite, magnetite, and perovskite). Two 
types of alteration of the melilite are recognised: most frequently 
it is altered to a fine aggregate of garnet, diopside, idocrase, etc. ; 
and at other times to the new mineral cebollite (see following 
abstract) : 


SiO,. TiO,. AJ,0,. Fe,O3. FeO. MnO. CaO. 
I. 44°13 — 10°80 — 2°04 0°16 34°63 
II. 34°30 5°08 4°46 24°09 _ —_ 31°06 
MgO. Na,0. K,O. H,0. Total. 
I. 4°35 3°40 tiace 0°49 100-00 
II. 0°52 _ _- _— 99°51 


Analysis II is of a black, titaniferous andradite from a soda- 
syenite allied to ijolite. A description is given of the perovskite 
present in these rocks, and also of anatase occurring as large, dark 
blue, translucent crystals on the joint planes of a diorite dyke. 

L. J. 8. 


Cebollite,a New Mineral. Esper S. Larsen and W. T. ScHaLLer 
(J. Washington Acad. Sci., 1914, 4, 480—482).—This mineral occurs 
as an alteration product of melilite at Beaver Creek, Gunnison Co., 
Colorado (see preceding abstract). It forms a dull, compact, white 
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to greenish fibrous aggregate; D 2°96, hardness 5. The optical 
characters of the minute fibres suggest orthorhombic symmetry. 
The following analysis (after deducting 18-05% insoluble, present as 
admixed diopside, garnet, idecrase, etc.) gives the formula 
H,Al,Ca,;Si,0,,. Since the powdered mineral in water does not react 
alkaline with phenolphthalein, the group (CaOH) is presumed to 
be absent, and tiie formula is written in the form: 
(Si0,),Ca,[ Al(OH), }.. 

The mineral gelatinises with acids, and is perhaps related to the 
zeolites, 


SiO, Al,0, FeO, FeO. CaO. MgO. Na,O. KO. 4H,0. Total. 
33°02 1402 348 O21 35°72 4:39 257 trace 6°26 99°92 
in a 


Analytical Chemistry. 


Apparatus for the Analysis of Complex Gas Mixtures. 
Guy 5B. Tayior (J. Jnd. Eng. Chem., 1914, 6, 845—848).—In the 
apparatus described the Bone and Wheeler method of absorp- 
tion (A., 1908, ii, 221) is combined with the usual form of 
compensation burette, a copper oxide U-tube for the estimation of 
hydrogen and carbon monoxide, and a slow combustion burette for 
burning hydrocarbons. The absorption vessels dip into a mercury 
trough; the reagents are introduced by means of curved pipettes 
under the lower edge of the absorption vessels, and after use are 
discharged by the aid of a suction apparatus. <A _ trustworthy 
method for the separation of carbon monoxide, hydrogen, methane, 
and ethane is given. Ww. 2. @. 


New Method for the Precise Standardisation of Hydro- 
chloric Acid Solutions. Launcetor W. AnprRews (J. Amer. Chem. 
Soe., 1914, 36, 2089—2091).—The following method for standardi-ing 
solutions of hydrochloric acid depends on the loss of weight caused 
by the conversion of silver nitrate into the chloride; its accuracy 
is only limited by the errors of weighing. 

Two similar silica or porcelain dishes, of 75-100 c.c. capacity, 
are taken, each provided with a light cover and one of them with 
a stirring rod, short enough to le under the cover. The dish 
without a rod is referred to as the “companion dish.” In the 
other are placed about 2 grams of pure silver nitrate. Both dishes 
are put into an oven at 160°, and the temperature is raised to 240° 
until the weight is constant. Fifty c.c. of 0°2N-hydrochloric acid 
to be standardised are placed in each dish, the temperature of the 
solution when measured being noted. The silver nitrate is stirred 
up with the solution until it has dissolved and the silver chloride 
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coagulated. Both dishes are heated at 95—100°, finally dried at 
240°, cooled in the desiccator, and weighed. The increase in the 
weight of the companion dish represents the weight of non-volatile 
impurities contained in the acid, and its amount is deducted from 
the observed weight of the silver chloride. The normality of the solu- 
tion is given by the expression V=(IV — IV, + w,—w)/(0°02655/), 
where V is the corrected volume of the solution, IW the weight of 
the silver nitrate and dish, IV, the weight of the silver chloride, 
silver nitrate, and dish, w the weight of the companion dish before 
the experiment, and w, its weight at the close of the experiment. 


E. G. 


Estimation of Iodine in Connexion with Studies in 
Thyroid Activity. E. C. Kenpauzt (J. Biol. Chem., 1914, 19, 
251—256. Compare A., 1912, ii, 864)—The author gives addi- 
tional details and slight modifications of his process for estimating 
iodine in the presence of chlorides, bromides, and organic matter. 


H. W. B. 


Oxidation of Sulphur Compounds of Coal, and of Nitro- 
gen in the Bomb Calorimeter, and the Correction to be 
Applied in Estimating the Heat Value of Coal. Samvuer H. 
Recester (J. Jnd. Eng. Chem., 1914, 6, 812—822).—When the 
chief sulphur compound of coal, pyrites, is burned with a non- 
nitrogenous fuel in the calorimeter in an atmosphere of oxygen 
under pressure, a fairly stable condition results. This condition is 


intermediate between the practically complete conversion to sulphur 
trioxide existing under the conditions of equilibrium at ordinary 
temperatures, and the almost total absence of sulphur trioxide 
characteristic of combustions without a catalyst to convert the 
sulphur dioxide into sulphur trioxide as the temperature falls. 
The relative amount of sulphur converted into sulphur trioxide 
increases with the amount of nitrogen oxides formed in the bomb. 
The nitrogen of coal is much more efficient in forming nitrogen 
oxides than is the nitrogen of the bomb gases; this, in connexion 
with the fact that in ordinary work the concentration of nitrogen in 
the bemb gases before ignition is at least 5%, accounts for the 
almost complete oxidation of the sulphur in coal to sulphur 
trioxide. Much too low results are obtained when coal containing 
pyrites equivalent to about 7% of sulphur is burned at 20 atmo- 
spheres pressure with 0°53% of nitrogen in the bomb gases. With 
greater percentages of nitrogen the results are more trustworthy. 
Usually, in burning coal with less than 2% of sulphur in a bomb 
calorimeter from which the air is not removed previously, there 
will be sufficient formation of nitrogen oxides to ensure almost 
complete oxidation of the sulphur. The heating value of sulphur 
was found to be 4975 cal. per gram. W. P. 8. 


Chief Cause of the Loss of Sulphur Trioxide and of 
Chlorine by Incinerating Substances Containing these 
Constituents. James O’Suuiivan (Analyst, 1914, 39, 425—428),— 
During the incineration of substances containing chlorides the latter 
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are decomposed and chlorine is lost, but no reduction takes place 
in the quantity of calcium, potassium, and sodium sulphates which 
may be present. Magnesium sulphate undergoes decomposition on 
ignition unless a carbonate is present ; in the absence of a carbonate, 
magnesium sulphate is converted entirely into magnesium oxide. 
If present in sufficient quantity in a substance containing chlorides, 
magnesium sulphate may cause the whole of the chlorine to be lost 
when the substance is incinerated. W. P. S. 


Presence of Sulphates in Flour. R. A. Cripps and A. G. 
Wricut (Analyst, 1914, 39, 429).—The quantity of sulphuric acid 
found in the ash of flour, amounting to about 0°02% of the weight 
of the ash, does not represent the amount of sulphates in the flour, 
since, during ignition, the hydrogen phosphates present decompose 
the sulphates with loss of sulphuric acid. From 0°0069 to 0°0084% 
of sulphur trioxide is found if the flour is extracted with dilute 
acetic acid and the sulphate precipitated in the solution by the 
addition of barium chloride, after the proteins have been removed 
by means of tannin solution. W. P. S. 


Calcination of Magnesium Ammonium Phosphate and 
Causes of its Blackening. Jos# Girat Pereira (Anal. Fis. Quim., 
1914, 12, 109—112).—The darkening of this phosphate on calcina- 
tion is due in all cases to organic matter, which also determines the 
eventual formation of phosphides. In the absence of organic 
matter, the calcined substance remains quite colourless. G. D. L. 


Estimation of Carbon in Steel by the Direct Combustion 
Method. Ww. Brapy (J. Ind. Eng. Chem., 1914, 6, 843—845).— 
The method consists in the direct combustion of the metal in 
oxygen; the carbon dioxide produced is absorbed in a known 
excess of barium hydroxide solution. When the combustion is 
completed, the barium carbonate and excess of barium hydroxide 
are rinsed into a flask, and the hydroxide is titrated with standard- 
ised hydrochloric acid, using phenolphthalein as indicator. The 
oxygen used is passed through potassium hydroxide solution and 
soda-lime, and a tube containing granulated zinc is placed between 
the combustion tube and the absorption apparatus to prevent any 
sulphuric acid resulting from the oxidation of sulphur from passing 
into the barium hydroxide solution. W. P. 8. 


Estimation of Carbon in Steels and Irons by Direct Com- 
bustion in Oxygen at High Temperature. J. R. Carn and H. E. 
Ciraves (J. Washington Acad. Sci., 1914, 4, 393—397).—In the 
ordinary method of estimating carbon in steels, etc., by combustion 
in oxygen, small additional quantities of carbon are obtained when 
the oxides are powdered and again heated in oxygen. The authors, 
in place of the latter procedure, increase the heat of the furnace, 
after the metal has been oxidised as far as possible under the usual 
conditions, and maintain the oxides in a state of fusion for about 
thirty minutes. In this way it was found that some steels yield 
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slightly more carbon and others give decidedly more, whilst with 
iron the ircrease amounts to nearly 0°02%. The barium carbonate 
titration method (this vol., 11, 577) was used for the estimation of 
the carbon dioxide. W. P. 8. 


Perchloric Method of Estimating Potassium, as Applied 
to Water Analysis. CLARENCE ScHou (J. Amer. Chem. Soc., 1914, 
36, 2085—208Y).—The method of estimating potassium as the per- 
chlorate has been studied and proved to be accurate. Sulphates 
and ammonium salts must be eliminated before applying the test, 
but phosphates do not introduce any error, and therefore need not 
be removed. 

The method as modified for use in water analysis is as follows: 
A measured quantity of the water is evaporated to 150 c.c., 10 c.c. 
of concentrated hydrochloric acid are added, and the liquid is 
heated until it boils. Barium chloride solution (10%) is now intro- 
duced drop by drop until all the sulphates are precipitated, and 
after boiling for fifteen minutes the solution is filtered, the filtrate 
evaporated to dryness, and the residue heated until all the ammon- 
ium salts have been expelled. The residue is dissolved in 20 c.c. 
of hot water, a slight excess of 20% perchloric acid solution added, 
and the solution evaporated to dryness. If white fumes do not 
appear, the residue is redissolved in 10 c.c. of water, again treated 
with perchloric acid, and evaporated to dryness; this process is 
repeated until white fumes appear. The residue is now treated 
with 25 c.c. of 96—97% alcohol containing 0°2% of perchloric acid, 
broken up with a stirring rod, collected in a Gooch crucible, 
repeatedly washed with the alcoholic solution of perchloric acid, 
dried at 120—130°, and weighed. 

This method is rapid, simple, inexpensive, and accurate. E. G. 


Estimation of Zinc in Treated Wood. M. Hume Beprorp 
and R. Pranstien (J. Ind. Eng. Chem. 1914, 6, 811).—The following 
method is recommended for the estimation of zinc in red oak which 
has been treated with zinc chloride. Three grams of the sawdust, 
dried at 110°, are mixed with 35 grams of sodium peroxide and 
ignited in a bomb. The mass is then dissolved in water, the 
solution acidified with hydrochloric acid, boiled, and 2 grams of 
citric acid, 10 c.c. of concentrated nitric acid, and 5 c.c. of 8% 
ferric chloride solution are added. The mixture is rendered alkaline, 
2 c.c. excess of concentrated ammonia are added, and, after dilu- 
tion to 400 c.c., the zinc is titrated at 80° with standardised 
potassium ferrocyanide solution. W. P. S. 


Detection of Lead in Toxicology, Particularly in Urine in 
Cases of Lead Poisoning. G. Metre (J. Pharm. Chim., 1914, 
[vii], 10, 225—231).—Small quantities of lead in solution may be 
collected by adding copper sulphate to the solution, precipitating 
both metals with hydrogen sulphide, dissolving the mixed sulphides 
in nitric acid, and then separating the lead from the copper electro- 
lytically. In the case of urine, the quantity voided during twenty- 
four hours is treated with 1% of its volume of hydrochloric acid, 
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1 gram of copper sulphate is added, and the mixture is treated 
with hydrogen sulphide. The precipitate is collected on a filter, 
washed, then dissolved in nitric acid, the solution evaporated, and 
the residue heated until the copper nitrate is converted into cupric 
oxide. This residue is dissolved in 6 c.c. of nitric acid, the solution 
is diluted to 100 c.c., and submitted to electrolysis. Small platinum 
electrodes are employed ; the whole of the lead is deposited on the 
anode within twenty-four hours by using a current at 2 volts, and 
of such amperage that there is but a slight evolution of gas from 
the anode. The deposit of lead peroxide may be weighed, and then 
identified by dissolving it in nitric acid containing oxalic acid, and 
applying suitable tests to the solution. Ww. 2. & 


Method of Estimating Small Quantities of Lead in Tin, 
Solder, etc. Pierre Baereau and Pau Fievry (J. Pharm. Chim.. 
1914, [vii], 10, 265—273. Compare this vol., ii, 778).—The metal 
is fused with a mixture of sodium carbonate and sulphur, the fused 
mass is treated with boiling water, and the lead, copper, and iron 
sulphides are collected on a filter. These sulphides are then dis- 
solved in hydrochloric acid containing bromine, the solution is 
treated with sulphurous acid to reduce the iron, and, after fifteen 
minutes, potassium cyanide and potassium hydroxide are added; 
the addition of sodium sulphide to the alkaline solution causes the 
lead to be precipitated as its sulphide, whilst the iron and copper 
remain in solution. The lead sulphide is collected, dissolved in hot 
dilute nitric acid, the solution evaporated, and the residue heated 
for one hour at 150°. The residue is then dissolved in water, the 
solution again evaporated, and heated. The lead nitrate thus 
obtained is dissolved in 5 c.c. of water, a small crystal of sodium 
acetate is added, and the solution is poured slowly into a definite 
excess of standard potassium dichromate solution; the dichromate 
solution must not be added to the lead solution. The lead chromate 
is then collected on a filter, washed with water, and the excess of 
dichromate is estimated in the filtrate. The potassium dichromate 
solution may conveniently contain 0°1432 gram of the salt per litre ; 
5 c.c. of this solution are equivalent to 0°001 gram of lead. The 
copper and iron may be estimated by the usual methods in the 
filtrate from the lead sulphide after the hydrogen cyanide 
has been expelled by boiling the solution with the addition of 
sulphurous acid. W. P. S. 


Separation of Vanadium and Phosphorus with ‘“‘ Cupferron.”’ 
Vicente Garcia Ropgesa (Anal. Fis. Quim.. 1914, 12, 379—382).— 
After reduction of the vanadate to the hypovanadate, the vanadium 
is quantitatively precipitated by freshly prepared “cupferron” 
solution, and the phosphate may be estimated in the filtrate. 

G. D. L. 


An Arrangement for the Detection of Residual Acetylene 
Hydrocarbons in Caoutchouc. L. Lutz (Chem. Z-nir., 1914, ii, 
102; from Bull. Sci. Pharmacol, 1914, 21, 193—195).—A_ simple 
arrangement of a flask fitted with a delivery tube, bent twice at 
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right angles, is described, in which finely cut caoutchouc may be 
boiled with water so that, while the water is condensed in the first 
vertical tube, any volatile hydrocarbons pass over into a suitable 
receiver. J.C. W. 


Hydrogen Number of Some Essential Oils and Essential 
Oil Products. I. Oils of Sassafras, Anise, Fennel, Clove, 
and Pimento. Aan R. ALBricut (J. Amer. Chem. Soc., 1914, 36, 
2188—2202).—Fokin (A., 1908, ii, 637) has suggested the deter- 
mination of hydrogen numbers for unsaturated compounds corre- 
sponding with the iodine numbers of Hiibl and Wys. It has now 
been found that a hydrogen number can be assigned to certain 
volatile oils, colloidal palladium being used as the catalyst. Some 
oils, especially those with a constituent containing an allyl or 
propenyl group, are capable of very rapid hydrogenation. Such 
compounds are so rapidly reduced that, in the case of an oil con- 
taining one of them, the allyl or propenyl groups are quantitatively 
saturated before other configurations are attacked to more than 
a slight extent. The hydrogen number of the oil is defined as the 
number of c.c. of hydrogen at 0° and 760 mm. which are absorbed 
by 1 gram of the oil during the period of most rapid absorption of 
the gas. 

In order to determine the hydrogen numbers of the oils of 
sassafras, anise, fennel, clove, and pimento, experiments were first 
made with the active constituents of the oils, namely, safrole, 
anethole, and eugenol. Imitation oils were then prepared contain- 
ing the particular active constituent in the proportion in which it 
occurs in the natural oil, the remainder being represented by 
limonene. As limonene itself absorbs hydrogen fairly rapidly, the 
mixtures afforded a somewhat severe test of the hydrogenation 
number determination. Samples of commercial oils were subse- 
quently submitted to the hydrogenation process. The hydrogen 
numbers of the various substances and oils are recorded. E. G. 


New Reaction for Resorcinol. Paripe Torti (Boll. Chim. 
Farm., 1914, 53, 265).--When a little resorcinol is heated with a few 
drops of nitric acid (D 1°40), an intense red coloration is formed. 
This reaction is visible with as little as 0°00025 gram of resorcinol, 
and is forty times as sensitive as the reaction with ferric chloride. 
When cool, the liquid deposits minute, reddish-brown, acicular 
crystals, which are soft to the touch, and dissolve in water, 
alcohol, ether, or chloroform. T. H. P. 


Estimation of Sugar in Blood. Pamir A. Suarrer (J. Biol. 
Chem., 1914, 19, 285—-295'.—A method is deserihed for estimating 
the dextrose in 5 c.c. of blood. Its essential features consist in 
removing the proteins by combined heat coagulation and the 
Michaelis-Rona colloidal iron precipitation, and, after heating with 
Fehling’s solution, estimating the cuprous oxide formed, by 
Bertrand’s permanganate method or by simply dissolving the oxide 
in nitric acid, treating with ammonia, and comparing with a 
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standard ammoniated copper solution in a colorimeter. Most of 
the processes, including the reduction, are carried out in centrifuge 
tubes, and the precipitates collected and washed by centrifugalisa- 
tion. 

The method previously described, involving the use of methyl 
alcohol for the precipitation of the proteins in the blood, gives 
lower results for the blood sugar, and is therefore considered 
unsatisfactory. HH, W. B. 


Estimation of Aldoses. I. The Action of Neutral Sodium 
Hypoiodite. N. Buanp and L. L. Luovn (J. Soc. Chem. Ind., 
1914, 33, 948—-949).—In the examination of the action of aldehydes 
on sodium hypoiodite, it was found that the reaction with form- 
aldehyde proceeds quantitatively according to the equation 
NalO + CH,O= NaI + H-CO,H, and may be used for the estimation 
of the aldehyde in aqueous solution. Five c.c. of commercial 
formalin are diluted to 1 litre, and 10 c.c. of this solution are 
added to 50 c.c. of N/10-iodine solution, previously rendered 
slightly alkaline with sodium hydroxide. After five minutes the 
mixture is acidified with sulphuric acid, and the liberated iodine 
is titrated with thiosulphate solution. Untrustworthy results are 
obtained when the method is applied to paraformaldehyde and 
acetaldehyde. 

In the case of sugars, neutral sodium hypoiodite oxidises only 
the aldehyde group; for instance, the aldehyde group in dextrose 
requires one molecule of iodine or hypoiodite. Lzvulose and 
sucrose contain no aldehyde group, and do not react with neutral 
hypoiodite, but the latter sugar, on inversion, yields dextrose and 
levulose, and requires one molecule of iodine. The following 
results were obtained with different sugars; in each case, 25 c.c. 
of a 1% solution of the sugar were added to a mixture of 50 c.c. 
of W/10-iodine solution and 50 c.c. of WV/10-sodium hydroxide 
solution (this produces a neutral solution); after five minutes’ 
contact, the solution was acidified, and the liberated iodine titrated. 
Dextrose, 96°4 to 99°7%; lactose, 99°1 to 99°4%; maltose, 99°9 to 
101°8%; sucrose (after inversion), 100°8 to 101°3%; lactose (after 
inversion), 99°1 to 99°4% ; maltose (after inversion), 99°1 to -~*'g 

W. P. 8. 


Estimation of Pentosans. J. van Haarst and $. C. J. OLIVIER 
(Chem. Weekblad, 1914, 11, 918—925).—A comparison of results 
obtained in the estimation of pentosans by Tollens’s method and 
that given in the Dutch “ Codex Alimentarius.” The authors re- 
commend distilling with hydrochloric acid at the standard rate of 
400 c.c. in two hours. A slower rate tends to decompose part of 
the furfuraldehyde, while more rapid distillation fails to effect 
complete decomposition of pentosans containing arabinose. The 
results obtained by Tollens’s method are more accurate than those 
given by the process of the “Codex Alimentarius,” but none of 
the published tables for calculating the amount of the pentosans 


gives the velocity of distillation employed in their compilation. 
A. J. W. 
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Estimation of Hydrogen Cyanide in Feeding Stuffs, and 
its Occurrence in Millet and Guinea Corn. J. R. Furtona 
(Analyst, 1914, 39, 430—432).—The method consists essentially in 
the conversion of the hydrogen cyanide into Prussian-blue, and 
the estimation of the latter colorimetrically. One hundred grams 
of the ground substance are extracted for three hours in a Soxhlet 
apparatus with 90% alcohol. The extract is transferred to a flask, 
and, after the alcohol has been distilled off, 150 c.c. of 10% 
sulphuric acid are added, and the distillation is continued, the 
distillate being collected in a receiver containing 5 c.c. of 10% 
potassium hydroxide solution. After one hour the receiver is 
changed, water is added to the flask, and a second quantity of 
distillate collected. These operations are repeated until the evolu- 
tion of hydrocyanic acid ceases. The distillate is concentrated to 
15 c.c., boiled for ten minutes with the addition of 1 c.c. of 20% 
ferrous sulphate solution containing 1% of ferric chloride, cooled, 
acidified with hydrochloric acid, and 10 c.c. of glycerol are added. 
After about fifteen hours, the mixture is diluted with water to 
50 c.c., and the blue coloration compared with that given by known 
quantities of hydrogen cyanide under similar conditions. When 
the amount of hydrogen cyanide present is not less than 0°001 
gram, the standards may be made up directly, but with smaller 
quantities it is necessary to dilute to 150 c.c. and then concentrate, 
as in the preparation of the solution from the substance under 
examination. Estimations of hydrogen cyanide in millet and 
guinea-corn plants of various ages showed that all the young 
plants contained a cyanogenetic glucoside, whilst the full-grown 
plants were free from this substance. In the case of guinea corn, 
the yield of hydrogen cyanide reached a maximum (0°01%) in the 
12-inch plants, and decreased as growth proceeded. With millet 
the maximum amount (0°045%) was found in the plants which 
had attained a height of 24 inches. W. P. 8. 


Cause of Acidity of Fresh Milk of Cows and a Method for 
the Determination of Acidity. Lucius L. van Siyke and 
AtrreD W. Boswortn (J. Biol. Chem., 1914, 19, 73—76).—The 
acidity of fresh milk is due to the presence of acid phosphates. 
Addition of alkali to milk leads to the hydrolysis of the calcium 
salts present, so that by the direct titration of milk with alkali, 
using phenolphthalein as indicator, results are obtained for the 
acidity which may be twice as great as they should be. The 
calcium must, therefore, be removed before titrating with the 
alkali, by treating 100 c.c. of milk with 2 c.c. of a saturated 
solution of normal potassium oxalate; and keeping the mixture for 
not less than two minutes. H. W. B. 


Sulphocarbon Oil. F. Canzoneri and G. Brancuini (Ann. Chim. 
Applicata, 1914, 2, 1—9).—The authors describe the composition, 
properties, and means of detection in mixtures of the so-called 
“sulphocarbon ” oil, that is, olive oil extracted by means of carbon 


disulphide. 7. BP. 
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Specific Reaction of Oils of Marine Animals and their 
Products of Hydrogenation. M. Torrerit and E. Jarre (Ann. 
Chim. Applicata, 1914, 2, 80—-98).—The reactions previously described 
as specific for the oils and fats of marine animals are due to impuri- 
ties or to products of alteration which may be eliminated during 
the purification, and may also be found in fats and oils of terres- 
trial or vegetable origin. The authors find, however, that the 
following test is given by the oils and fats of marine animals and 
by no others; the quantities in brackets represent the proportions 
to be taken in examining a fat obtained by catalytic hydrogena- 
tion. Into a graduated cylinder of about 15 mm. (30 mm.) in 
diameter and 15 c.c. (25 c.c.) in capacity, and fitted with a ground 
stopper, are introduced 1 c.c. (5 c.c.) of the oil or melted fat, 6 c.c. 
(10 c.c.) of chloroform, and 1 c.c. (1 c.c.) of glacial acetic acid, 
which are shaken to give a homogeneous mixture. With this 
40 drops (2°5 c.c.) of a 10% solution of bromine in chloroform 
are vigorously agitated for a few seconds, the cylinder being then 
placed on a sheet of paper. If the oil is derived from a marine 
animal, the liquid becomes first red and, within a minute, pale 
green, the colour increasing in intensity for some time, and then 
remaining constant for an hour. The coloration is formed more 
rapidly with highly refined oils, and varies from green with a 
yellowish reflection to green with a bluish reflection, according to 
the origin of the oil. In the case of a hydrogenated oil, the initial 
coloration is reddish-yellow, and the final intense green coloration 


is obtained with greater rapidity than with the non-hydrogenated 
oils. 

The reaction serves for the detection of the presence in 
alimentary fats of synthetic fats prepared from the oils of marine 
animals. T. H. P. 


Drying Urine for Chemical Analysis. Wuinrrep W. Braman 
(J. Biol. Chem., 1914, 19, 105—113).—In drying urine from 
herbivora for the determination of the heat of combustion, it 
is found that large quantities of ammonia and carbon dioxide are 
evolved. The methods used to remove the water are (1) to dry in 
a desiccator over sulphuric acid at about 5 mm. pressure at room 
temperature, and (2) to pass over the sample a current of dry air 
free from ammonia and carbon dioxide. The loss of nitrogen under 
these conditions may amount to as much as 50% of the total 
nitrogen of the urine, and arises mainly from the decomposition of 
ammonium carbonate, and not of urea or hippuric acid. The 
carbon dioxide is lost in a quantity more than sufficient to combine 
with the ammonia lost to form the normal carbonate. 

The author estimates the total carbon and total hydrogen (includ- 
ing that of the water) in the fresh undried urine by combustion in 
an ordinary combustion furnace; this method gives consistent 
results. H. W. B. 


A Permanent Preparation of Urease, and its Use in the 
Estimation of Urea. Donatp D. van Styxke and Gienn E. Cutten 
(J. Biol. Chem., 1914, 19, 211—228).—Urease in powder form is 
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prepared by extracting soja bean meal with water at room tem- 
perature, and then pouring the clear extract into at least ten times 
its volume of acetone. ‘lhe precipitated urease can be dried in 
a vacuum, and maintains its activity for an apparently indefinite 
period. It is soluble in water, and the solution, if kept at 0°, does 
not lose its activity for several weeks, especially if 5% of dipotassium 
hydrogen phosphate is also present in the solution. 

For estimating urea in urine, one-half c.c. of urine is mixed with 
5 e.c. of 0°6% potassium dihydrogen phosphate and 1 c.c. of a 10% 
solution of urease. After twenty minutes at 15°, or three minutes 
at 50°, to complete the decomposition of the urea, 4 to 5 grams of 
potassium carbonate are added, and the ammonia then aspirated 
into 25 c.c. of W/50-hydrochloric or sulphuric acid. When the 
aeration is finished, the excess of acid is titrated with V /50-alkali. 

Urease is a particularly valuable reagent because it enables a 
direct estimation of the urea in the blood to be made, its action 
being so specific that no other constituent of the blood is attacked. 
The original paper must be consulted for the details of the methods 
and apparatus recommended by the authors. H. W. B. 


Estimation of Uric Acid in Urine. Domenico Ganassint (Boll. 
Chim. Farm., 1914, 53, 257—262).—In the author’s method the 
following solutions are employed: (1) Salkowski-Ludwig reagent, 
prepared by mixing equal volumes of (a) and (+) immediately 
before using: (a) 26 grams of silver nitrate are dissolved in 
300—400 c.c. of distilled water, and ammonia solution added until 
the brown precipitate at first formed dissolves completely, the 
liquid being then made up to 1 litre with water; (6) 100 grams of 
magnesium chloride and 150 grams of ammonium chloride are dis- 
solved in about 500 c.c. of distilled water, ammonia solution in 
excess added, and the volume made up to 1 litre. (2) Aqueous 2% 
uranyl acetate prepared in the hot; this serves as a defecating and 
decolorising agent, mucinoid substances and uranyl phosphate being 
precipitated, together with pigmentary matter. (3) Decinormal 
iodine solution containing 25 grams of~potassium iodide per litre. 
(4) A 0°1% aqueous solution of indigo-carmine. The procedure is 
as follows: 

One hundred c.c. of the urine are mixed with 20 c.c. of the 
uranyl acetate solution, and the liquid at once poured on to a dry 
pleated filter. Sixty c.c. of the filtrate are introduced into a 100 c.c. 
beaker containing 10 c.c. of the Salkowski-Ludwig reagent, the 
mixture being well stirred, and, after a short time, the precipitate 
collected quantitatively on a small filter, and washed three or four 
times with water. Most of the precipitate is then returned to the 
precipitation vessel by means of a glass rod, and treated with about 
30 c.c. of a solution of 2 grams of potassium iodide in 150 c.c. of 
water. The turbid liquid thus obtained is then poured through the 
filter containing the remainder of the precipitate, which is washed 
several times with the potassium iodide solution. The filtrate, 
consisting of about 150 c.c. of colourless, almost clear liquid, is 
acidified by the addition of a drop or two of acetic acid, and 
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rendered alkaline by means of about 5 grams of powdered borax. 
The solution is then made slightly but distinctly blue by 10 or 
more drops of the indigo-carmine solution, and is titrated and 
shaken with decinormal iodine solution until a single drop causes 
immediate change from blue to yellowish-green. The number of 
c.c. of decinormal iodine used, multiplied by 0°0168, gives the 
amount of uric acid in grams per 100 c.c. of the urine. The 
accuracy of the method has been tested by means of both aqueous 
solution of pure potassium urate and urines containing known 
added proportions of uric acid. 

The action of iodine on uric acid in presence of borax is expressed 
by the following equation: 

NH:-CO-C-NH 

bO-NH-GNHO CO? +1,+2H,0= 


NH-CO 
CO -99 O0 + CO(NH,)y + 2HI. 


The alloxan thus formed is also acted on by the iodine, but this 
action is so slow as to be virtually negligible; the same is the case 


with the purine derivatives, other than uric acid, occurring in urine. 
Z 2. 2 


Separate HEstimations of the Purine Substances and the 
Uric Acid in Urine. Domenico Ganassini (Boll. Chim. Farm., 
1914, 53, 262—-265).—This method is based on the fact that the 
silver-magnesium precipitate yielded by the Salkowski-Ludwig 
reagent is, when thoroughly washed and suspended in water, 
neutral towards phenolphthalein. When, however, highly concen- 
trated aqueous potassium iodide is added, the precipitate dissolves 
almost completely, and the liquid becomes intensely alkaline, owing 
to the formation of normal potassium urate and of the potassium 
salts of the other purine derivatives present. The alkalinity of the 
liquid is, therefore, directly proportional to the content of purine 
compounds, inclusive of the uric acid. The latter may subsequently 
be estimated separately in the same liquid by the method already 
described (preceding abstract). 

The procedure is at first similar to that used in the estimation of 
uric acid alone (Joc. cit.), with the exception that the precipitate 
given by the Salkowski-Ludwig reagent is washed with distilled 
water until the washing water fails to react alkaline with phenol- 
phthalein or litmus. The solution of this precipitate in the potass- 
ium iodide solution, amounting to about 150 c.c., is titrated with 
N /20-sulphuric acid solution in presence of 5—6 drops of 1% alco- 
holic phenolphthalein. Four or five grams of potassium hydrogen 
carbonate and 10 drops of 0°1% indigo-carmine solution are then 
added to the liquid, which is titrated with W/10-iodine solution 
until the blue colour changes to green. Multiplication of the excess 
of the number of c.c. of W/20-sulphuric acid over that of the 
N/10-iodine by 0°0076 yields the number of grams of purine com- 
pounds, calculated as xanthine, in 50 c.c. of the urine. The number 
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of c.c. of V/10-iodine, multiplied by 0°0084, gives the grams of 
uric acid in 50 c.c. of the urine. T. H. P. 


Some New Tests for Veronal. H. Lucas (Pharm. J., 1914, 
93, 424)—The odour of iodoform is observed when veronal is 
boiled with aqueous sodium hydroxide, and the resulting solution 
is cooled and then warmed with a solution of iodine. 

The residue obtained by fusing veronal with sodium hydroxide 
gives a purplish-violet biuret reaction with a drop of aqueous 
copper sulphate, and liberates nitrogen (not eae: a " 
treatment with concentrated sodium hypobromite. 


Estimation of Antipyrine. W. O. Emery and 8. PaLkin us. Ind. 
ing. Chem., 1914, 6, 751—753).—The method depends on the solu- 
bility of iodoantipyrine in chloroform. In the case of antipyrine 
alone, or in such admixture that after treatment with iodine no 
substance other than iodoantipyrine will be extracted by chloro- 
form, a quantity of the sample containing not more than 0°25 gram 
of antipyrine is shaken with 20 c.c. of water, 5 c.c. of alcohol-free 
chloroform, 0°5 gram of sodium hydrogen carbonate, and a slight 
excess of iodine solution. After a short time, the excess of iodine 
is decomposed by the addition of a few drops of thiosulphate solu- 
tion, the iodoantipyrine is shaken out with chloroform, the chloro- 
form solution is washed with water, filtered, evaporated in a 
weighed flask, and the residue is weighed. The weight of the resi- 
due multiplied by 0°5992 gives the quantity of antipyrine present. 
When the antipyrine is mixed with phenacetin, sulphonal, or 
similar substance, a weighed portion of the sample is shaken with 
50 c.c. of water, 20 c.c. of concentrated hydrochloric acid, and an 
excess of iodine solution. After some hours the liquid is decanted 
through a glass-wool filter, the tarry residue is washed with 5% 
hydrochloric acid, then dissolved in about 50 c.c. of methyl alcohol 
(this must be free from ethyl alcohol and acetone), the solution is 
treated with 50 c.c. of water and sodium hydrogen carbonate, and, 
after the excess of iodine has been destroyed by the addition of 
thiosulphate solution, the iodoantipyrine is extracted with chloro- 
form. W. P. 8. 


Use of Manganese Carbonate in the Detection of Traces 
of Strychnine. G. Gutein (J. Pharm. Chim., 1914, [vii], 9, 
595—597).—The author finds that the sensitiveness of the test for 
strychnine by means of sulphuric acid and potassium dichromate 
is exaggerated, and that the detection of 0°01 mg. by this method 
is uncertain. This quantity can be readily detected by the re- 
agents of Mandelin (0°5 gram ammonium vanadate in 100 grams 
of pure sulphuric acid), of Wenzell (potassium permanganate 
[0°5 gram] in pure sulphuric acid [100 grams]), or of Sonnenschein 
(solution of the alkaloid in pure sulphuric acid and addition of a 
particle of cerium oxide). According to the author, the last two 
reagents appear to be more sensitive ‘than that first named. 

A method which is as sensitive as any of those described above 
consists in dissolving the alkaloid in two or three drops of sulphuric 
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acid and adding 2—3 mg. of manganese carbonate. On stirring, a 
blue coloration is developed, which gradually becomes violet, and 
then pink. H. W. 


Application of Tungsten Salts to the Analysis of Tanning 
Materials. A.exanper T. Hoven (J. Soc. Chem. Ind., 1914, 33, 
847—848).—Two reagents, prepared from sodium tungstate, appar- 
ently give different results (amounts of precipitate) with the same 
tannin, and it is suggested that it may be possible to establish the . 
purity of a given tannin extract by the constancy of the ratio 
between the two results. The reagents are prepared as follows: 
(1) 10% sodium tungstate solution, 5 c.c.; water, 2 c.c.; 25% 
ammonium chloride solution, 3 c.c.; (2) 10% sodium tungstate 
solution, 5 c.c.; 8% hydrochloric acid, 2 c.c.; 25% ammonium 
chloride solution, 3 c.c. A tannin solution is made containing 
about 4 grams of tannin per 250 c.c., and 10 c.c. of this solution 
are mixed with 10 c.c. of the first reagent; the mixture is poured 
on a filter, and 10 c.c. of the filtrate are evaporated to dryness, 
and the residue is weighed (A). The precipitate on the filter is 
then dissolved in hot water, the solution is added to the remainder 
of the filtrate, and the whole is evaporated to dryness (B). The 
actual weight of the precipitate is B— A; it is necessary to ascer- 
tain the weight of the precipitate by this indirect method, as it 
cannot be washed. A similar estimation is then made, using the 
second reagent. The amount of precipitate is calculated on the 
percentage of tanning material in the extract, and for this pur- 
pose the quantity of total solids and of tannin (C) in 10 c.c. of 
the extract is estimated. Then 100(B-—A)/C gives the “ tungstate 
number” of the tannin, using the first reagent; the same formula 
giyes the “tungstic number,” using the second reagent, and, pre- 
sumably, ‘“tungstic”/“tungstate’=K for any given tanning 
material. The author has applied the method only to mangrove 
extract, in which case K =1°0503. W. P. 8. 


Quantitative Estimation of Aspartic and Glutamic Acids 
in the Products of Protein Hydrolysis. Freperick WILLIAM 
Foreman (Biochem. J., 1914, 8, 463—480).—After hydrolysis 
of the protein with hydrochloric acid, the glutamic and aspartic 
acids are converted into their calcium salts, which are then quanti- 
tatively precipitated by the addition of alcohol. After filtration 
from the alcohol-soluble calcium salts of the other amino-acids 
present, the free acids are regenerated by dissolving in water and 
adding oxalic acid. Traces of accompanying impurities are next 
removed by successive treatment with silver sulphate and phospho- 
tungstic acid. The resulting solution on evaporation yields a 
crystalline mass, which is now extracted with glacial acetic acid. 
The residue consists of a mixture of glutamic and aspartic acids, 
and the proportionate quantity of each present is calculated from 
the carbon content of the mixture. As the difference between the 
percentages of carbon in glutamic and aspartic acids is as great as 
4°73, the proportion can be determined with tolerable accuracy. 
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A small quantity of the glutamic acid is transformed into 
l-pyrrolidonecarboxylic acid during the preliminary processes indi- 
cated above, and is found in the glacial acetic acid extract. It is 
estimated by measuring the amino-nitrogen before and after boiling 
with hydrochloric acid, which reconverts the ring compound into 
glutamic acid. 

The actual separation of aspartic and glutamic acids is effected 
by fractional crystallisation of the copper salts, copper aspartate 
erystallising out first. When most of the aspartate has been 
removed, the larger portion of the glutamic acid is separated by 
converting it into the hydrochloride. 

By means of this method, caseinogen is found to contain 21°77% 
of glutamic acid and 1°71% of aspartic acid, or about twice as 
much as has hitherto been accepted. H. W. B. 


The Ferric Alum Estimation of Casein. H. V. Arny and 
H. H. Scuagrer (J. Ind. Eng. Chem. 1914, 6, 748—751).—Two 
modifications have been made in a method described previously 
(A., 1906, ii, 407) for the estimation of casein in milk; to ensure 
rapid filtration, the mixture of milk and ferric alum solution is 
set aside for one hour before the precipitate is collected, and the 
final titration is made with /50-thiosulphate solution. The 
method, as used at present, is as follows. Five grams of milk are 
mixed with 5 c.c. of ferric alum solution (48°2224 grams of 
FeNH,(SO,).,12H,O per litre), and, after one hour, the precipitate 
is collected on a filter and washed until free from soluble iron. 
The filtrate is treated with 3 c.c. of 31% hydrochloric acid and 
2 grams of potassium iodide, heated to 40° for thirty minutes in 
a closed flask, and the liberated iodine is titrated with W/50- 
thiosulphate solution. Each c.c. of the ferric alum solution re- 
quired for the precipitation is equivalent to 0°05934 gram of casein. 

W. P. S. 


Comparison of Methods for the Determination of the 
Proteolytic Activity of Pancreas Preparations. J. H. Lone 
and A. W. Barton (J. Amer. Chem. Soc., 1914, 36, 2151—2166).— 
The object of this work was to compare the different standards for 
the valuation of the various commercial trypsins or pancreatins. 
The proteolytic value of six such trypsin preparations has been 
compared by four distinct methods, namely, the metacasein reac- 
tion, the Fuld-Gross sodium caseinate digestion method, the form- 
aldehyde titration of amino-acids produced by digestion, and the 
fibrin digestion. The results obtained by the four methods agree 
in placing the activities of the six preparations in the same order, 
but they do not agree as to relative quantitative value of the 
different ferments, for the strongest ferment according to the 
metacasein reaction appears to be about twelve times as strong as 
the weakest, and according to the fibrin digestion about ten times 
as strong, whilst by the other tests the relation obtained is as 
2 or 3:1. Still greater irregularities appear in comparing some 
of the other preparations. 
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The products sold as trypsins or pancreatins probably contain at 
least two different enzymes, reacting in different ways with 
proteins, and the effects produced in any case depend on the 
proportions in which the enzymes are present. These enzymes 
possess different degrees of stability towards heat. 

It is not at present possible to convert the proteolytic value of a 
tryptic ferment from the terms of one standard to those of another, 
since the products are made by very different processes, which prob- 
ably yield mixtures of ferments in widely different proportions, 
together with unknown quantities of inorganic salts. A more 
rational definition of trypsin is desirable, and products should be 
made to conform to interchangeable standards. E. G. 


Electrical Method of Hstimating Salt in Soil. Wuttiam 
Beam and Gitpert A. Freak (Cairo Sci. J., 1914, 8, 130—133) — 
In estimating the amount of soluble salts in soils by the electric 
conductivity method, the error due to the nature of the salts present 
may be corrected by constructing special tables for the particular 
combination of salts in the area under examination. The results are 
especially affected by sodium carbonate, and the resistance is also 
higher when much organic matter is present (Davies and Bryan, 
US. Dept. Agric. Bur. Soils, Bull. 61). A more important source 
of error is that due to the presence of calcium salts (especially 
sulphate), which is not only harmless, but beneficial in neutralising 
the effects of toxic salts. This error is avoided by extracting the 
salts with 40% alcohol instead of water, and comparing the results 
with those obtained with a solution of salt in the same solvent. The 
calcium sulphate may then be estimated, if desired, by extracting 
with water as well. 

In the case of soils containing moderate amounts of salts, the 
method usually employed is to treat an amount of soil, containing 
about 20 grams of dry matter, with 100 c.c. of 40% alcohol, and 
shake for ten to fifteen minutes. Shaking for one minute gave 
nearly the same results, and variations, from 38—42%, in the 
strength of the alcohol are without much influence. 

In testing the method with solutions of known composition a 
solution containing 0°030% of gypsum and 0°131% of sodium chloride 
was found to have a resistance of 210 ohms instead of the calcu- 
lated resistance of 220 ohms. N. H. J. M. 


Estimation of the Lime Requirement of Soils by means 
of {Barium Hydroxide}. ©. R. Movutton and P. F. Trow- 
pripge (J. Ind. Eng. Chem., 1914, 6, 835—837).—The lime require- 
ment of a soil, as estimated by boiling the soil with an excess 
of V/10-barium hydroxide solution and measuring the excess by 
means of the ammonia set free from added ammonium chloride, 
is proportional to the quantity of barium hydroxide used, and not 
to the acidity of the soil. The result obtained is considerably lower 
than when the Vietch method is employed. Further, the lime 
requirement varies with the duration of the distillation and the 
volume of the distillate until the lime requirement falls to zero 
(compare Bizzell and Lyon, this vol., ii, 150). W. P. S. 
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Index of Refraction and Density of Gases. A. OccHIALINI 
(Nuovo Cim., 1914, [vi], 8, ii, 123—155).—Magri (1904) has shown 
that, at pressures up to 200 atmospheres, the refractive indices of 
air give values for the Lorenz and Lorentz formula which are 
appreciably more constant than those calculated by means of 
Drude’s or Gladstone and Dale’s expression. The author has 
extended Magri’s observations by measuring the indices of refrac- 
tion and the corresponding specific gravities of nitrogen and oxygen 
at various pressures up to 200 atmospheres and of carbon dioxide 
up to the saturation point at 21°. The maximum percentage varia- 
tions of the value of the Lorenz and Lorentz formula are 0°05, 0°3, 
and 0:2 for nitrogen, oxygen, and carbon dioxide respectively, such 
variations lying within the limits of experimental error. For 
Drude’s and Gladstone and Dale’s formule the corresponding per- 
centage variations are respectively 2°3 and 8°5 for nitrogen, 2°7 and 
0°8 for oxygen, and 1°4 and 0°5 for carbon dioxide. The value of 
(n?—1)/(m?+2)D is 1997x 10-7, 1815 x10-7, and 3003 x10-7 for 
the three gases respectively. 

These results show that the value calculated, by the Lorenz and 
Lorentz formula, for the index of refraction of a gas at any parti- 
cular density is more accurate than that obtainable by direct 
measurement. T. H. P. 


Fluorescence of Iodine Vapour Excited by Ultra-violet 
Light. J. C. McLennan (Proc. Roy. Soc., 1914, [A], 91, 23—29).— 
The fluorescence spectrum of iodine vapour, which was described 
in a previous paper (A., 1913, ii, 455), has been further investi- 
gated. Observations on the effect of temperature show that the 
spectrum is excited at all temperatures between that of the room 
and 1000°. In contrast with this, it is found that the resonance 
spectrum, excited by the yellow and green lines, is only obtained 
at comparatively low temperatures. No trace of this spectrum was 
observed at 326°. 

The fluorescence spectrum is called forth when the wave-length 
of the exciting light falls between the limits A 2100 and A 1800. On 
the other hand, the resonance spectra cannot be obtained when 
the iodine vapour is illuminated by light from a mercury arc of 
wave-length less than that of the green line 15460. 

The investigation of a number of iodine compounds has shown 
that iodoform and mercuric iodide give a fluorescence spectrum 
which contains the seven well-marked bands of the iodine fluores- 
cence spectrum between A3315 and A3175. In addition to the 
iodine lines, the mercuric iodide spectrum contains a number of 
specific bands which are absent from the iodine spectrum. 

With potassium iodide, a fluorescence spectrum is obtained which 
does not show any of the iodine bands. It consists of two sets of 


VOL, CVI. ii. 57 


ii. 830 ABSTRACTS OF CHEMICAL PAPERS. 


unequally spaced fine lines in the regions between 4047 and 
A 3340 and between A 3075 and A 2940. H. M. D. 


Theories of Rotational Optical Activity. G. H. Livens 
(Phil. Mag., 1914, [vi], 28, 756—757)—A reply to Bruhat (this 
vol., ii, 695), in which the author maintains that Drude’s theory 
has been shown, both directly and indirectly, to be incapable of 


explaining the known facts in regard to optical rotatory power. 
H. M. D. 


Photolysis of Potassium Iodate. J. Howarp Martnews and 
Harry A. Curtis (J. Physical Chem., 1914, 18, 641—652).—The 
action of light of short wave-length has been investigated in the 
decomposition of solutions of potassium iodate. Solutions of 
0°1N-potassium iodate were placed in a quartz flask and kept at a 
temperature of 30° by allowing a stream of water at this tempera- 
ture to flow over them. Light from a mercury-vapour lamp was 
allowed to fall on the flask, when iodine was liberated. The amount 
of iodine liberated was estimated from time to time by titration 
with a 0°001-solution of potassium thiosulphate. The following 
results were obtained: (1) When the photolysis is carried out in 
the presence of air, the rate of the reaction slowly decreases with 
time. (2) Iodine is not liberated when the solution is kept saturated 
with oxygen in an atmosphere of oxygen. (3) Carbon dioxide 
greatly increases the rate of photolysis; and (4) the rate of photo- 
lysis of potassium iodate in a solution kept saturated with carbon 
dioxide is linear when the amount of iodine liberated is small 
compared with the total amount present in the iodate. It is there- 
fore not possible in such circumstances to determine the order 
of the reaction. It is suggested that the photolysis occurs according 
to the scheme : 

KIO,=KI+ 30 : 5KI+ KIO, + 6CO, + 3H,O = 6K HCO, + 3I, ; 
the liberation of oxygen has been experimentally proved. Light 
accelerates the reaction between potassium iodate, potassium iodide, 
and carbon dioxide, but the reaction is very complex in the pres- 
ence of light, and has not been quantitatively investigated. A 
lecture experiment to demonstrate the photochemical activity of 
light of short wave-lengths is described. To a solution of 0°1 gram 
of potassium iodate in 500 c.c. of water, 2 c.c. of a 1% solution 
of potassium iodide and 2 c.c. of starch solution are added, One 
half of the solution is placed in a quartz flask, and the residue 
in a glass flask. The flasks are placed at equal distances from a 
quartz mercury lamp, and in a few seconds the solution in the 
quartz flask turns blue, whilst the other remains quite colourless. 

J. F. 8. 


Radioactivity of Some Colorado Springs. Herrman Scuiunpt 
(J. Physical Chem., 1914, 18, 662—666).—The activity of the gases 
evolved by the water of a number of springs has been measured by 
means of a Mache-Meyer fontactometer with an ionisation chamber 
of 15 litres. The readings are taken from two to three minutes 
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after the introduction of the gas. The results are expressed in 
Mache units, and vary from 0°21 to 31°2 units. The equivalents 
in radium are calculated, and they vary from 1°2x10-" gram to 
205 x 10- gram. The gases from three of the springs were tested 
for thorium emanation, but the results were negative. Mention is 
made of the sinter deposit, round a group of radioactive springs 
investigated by Headden (A., 1905, ii, 2); this consists almost 
entirely of barium sulphate, which contains 14°8 x 10-1! gram of 
radium per gram; this corresponds with nearly 0°5% of uranium 
in the natural mineral. J. F. 8. 


Ionisation Potential of Mercury Vapour. F. H. Newman 
(Phil. Mag., 1914, [vi], 28, 753—756).—Experiments were made to 
determine the smallest potential difference through which an 
electron must fall before it is able to ionise a molecule of mercury 
by collision. Working at 79°, at which the vapour pressure of 
mercury is about 0°1 mm., the value obtained was 5°0 volts. This 
agrees closely with the 4°9 volts obtained by Franck and Hertz 
(this vol., ii, 515). H. M. D. 


Concentration Cells in Ionised Gases. W. H. JENKINSON 
(Phil. Mag., 1914, [vi], 28, 685—692).—Assuming that the passage 
of electricity from metal to air is a phenomenon which may be 
treated as thermodynamically reversible, the potential difference at 
the surface of contact should be given by the formula 

n=RT(2x2—1)/e.log P/p, 
in which p is the ionic pressure of either kind of electricity in the 
air and P is the equivalent of the “solution pressure” for the 
metal, the ions of which are transferred. If two wires are in contact 
with regions of air, in which the ionic pressures are p) and p,, then 
on the assumption that P is unaltered by the ionising agency, the 
two wires should form a concentration cell, the #.M.F. of which 
should be given by ¥=R7(2x—1)/e . log p/ py. 

A cell of this kind was constructed by connecting up two care- 
fully insulated copper wires to a Dolezalek electrometer and expos- 
ing one of the wires to the action of X-rays or of the rays emitted 
by radium. In all cases, a deflexion was gradually set up, which 
ultimately reached a steady value, and reversed its sign when the 
action of the ionising agent was transferred from one electrode to 
the other. The unprotected electrode was always found to be 
positive with respect to the shielded electrode. This indicates that 
the positive ion must be the controlling agent in the production 
of the difference of potential at the metal—air surface. The results 
suggest, in fact, that the negative ions take no part in the transfer 
of electricity across the surface. 

It is suggested that the presence of an occluded layer of gas in 
the metal surface is an essential feature in the production of this 
difference of potential, and that P represents the ionic pressure in 
this occluded layer. According to this view, the transference of 
electricity at the surface is effected by means of positively charged 
air-ions, H. M. D. 
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Distribution of the Molecules of a Gas in a Field of Force, 
with Applications to the Theory of Electrons. 0. W. 
Rienarpson (Phil. Mag., 1914, [vi], 28, 633—647).—The question of 
the distribution of the molecules of a perfect gas in equilibrium in 
a field of force is discussed from the point of view of the quantum 
theory. The theory is also applied to thermo-electric phenomena 
and to the thermionic emission of electrons. H. M. D. 


Electrical Resistance of Pure Metals, etc. IX. Resistance 
of Mercury, Tin, Cadmium, Constantin, and Manganin down 
to Temperatures obtainable with Liquid Hydrogen and with 
Liquid Helium at its Boiling Point. H. Kameriincn ONnNEs 
and G. Hoist (Proc. K. Akad. Wetensch. Amsterdam, 1914, 17, 
508—513. Compare this vol., ii, 163)—Further measurements of 
the resistance of solid mercury have been made at temperatures 
between —268°9° and the melting point (—38°93°). The ratio of 
the resistances of liquid and solid mercury at the melting point is 
about 5. Data are also recorded showing the influence of tempera- 
ture on the resistance of tin and cadmium between 16°5° and 
—268°9°, of iron and copper between —183°7° and —272°0°, of 
constantin between —182°3° and —258°8°, of manganin between 
16°5° and —271°5°, and of gold between —182°3° and —258°9°. 
The resistance of manganin varies with the temperature in a 
linear manner from the lowest oxygen temperatures down to 
helium temperatures. The temperature-coefficient of constantin, 
which is extremely small down to oxygen temperatures, increases 
considerably in the region of hydrogen temperatures. Between 14° 
and 20° (absolute) the relation between the resistance and the tem- 
perature is linear in character. It seems probable that gold may 


also be used for the measurement of temperatures below — 200°. 
H. M. D. 


Conductivity of Certain Organic Acids in Absolute Ethyl 
Alcoho] at 15°, 25°, and 35°. KE. P. Wieurmay, J. B. Wiese, 
and Harry ©. Jones (J. Amer. Chem. Soc., 1914, 36, 2243—2259).— 
In continuation of earlier work on the conductivity of organic 
acids (White and Jones, A., 1910, ii, 13, 821; Wightman and 
Jones, A., 1911, ii, 689; 1912, ii, 1035; Smith and Jones, A., 
1913, ii, 747), measurements have been made of the conductivity of 
malonic, o- and pchlorobenzoic, pbromobenzoic, o- and p-nitro- 
benzoic, 3:4-dinitrobenzoic, 3: 4-dihydroxybenzoic, and tetrachloro- 
phthalic acids in ethyl alcohol at 15°, 25°, and 35°. 

The temperature-coefficients of conductivity are very large, rang- 
ing from 15% to 50%. The conductivity often shows a rapid increase 
with increase in dilution, but o-chloro- and pnitro-benzoic acids 
behave in the opposite manner. The conductivities of organic acids 
in alcohol are exceedingly small as compared with those of the same 
acids in aqueous solution, being in some cases several hundred times 


smaller; this fact cannot at present be satisfactorily explained. 
E. G. 
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Sensitive Criterion of the Precision and of Constant Errors 
in the Conductance Data of Weak Electrolytes, the Deter- 
mination of the Molar Conductance of Organic Electrolytes 
at Zero Concentration, and a Study of the Correction for the 
Specific Conductance of the Conductivity of Water. C. G. 
Derick (J. Amer. Chem. Soc., 1914, 36, 2268—2283).—The 
conductivity of a weak electrolyte at infinite dilution can be calcu- 
lated from the expression 

Ag =AAA(cA — €,A,)/(cA? — €,,”), 

where A and A, represent the molar conductivities at the concen- 
trations c and c,. Kendall’s work on the conductivity of acetic acid 
in aqueous solution (T., 1912, 101, 1283) indicates that acetic acid 
very nearly obeys the ideal mass law in this form, and the latter 
may be used in the calculation of the molar conductivity of acetic 
acid at zero concentration, the value of which is termed the “ calcu- 
lated ” Ag. 

The molar conductivity at zero concentration can be determined 
independently by the following “salt method ” : 

A) R-CO,H =A, R°CO,Na+A,H* —A,Nat. 
A comparison of the “calculated” A, for weak electrolytes, such as 
acetic acid, with that obtained for the same acid by the salt method 
affords a means of detecting constant errors in conductivity data. 
Kendall’s data for acetic acid give the value 398 for the “ calcu- 


lated” Ay, whilst the salt method gives 388; it is therefore evident 
that, assuming the mobility of the hydrogen ion is 347 for such 


weak electrolytes, some constant error is present in these data. 

On ‘assuming the ideal mass law to hold for transition electro- 
lytes, and determining the values for “calculated” A, at different 
concentrations, a regularity was obtained in the increase of these 
values with decreasing concentration until a maximum constant 
value was reached at a concentration below which no deviations 
could be detected. This maximum constant value for the molar 
conductivity of the electrolyte should obviously be identical with 
the value obtained by the salt method, and this is shown to be the 
case with the organic acids studied by Kendall (loc. cit.). 

The value 347 for the mobility of the hydrogen ion at 25° as 
given by Kendall and others is probably accurate, at least for the 
transition electrolytes. 

It is shown that the “calculated” A, can be employed to deter- 
mine whether a correction for the specific conductivity of the 
water used in the dilution of the organic acid should be applied to 
the conductivity data, the method being to calculate the values for 
“calculated” A, for the corrected and the uncorrected data, and 
compare them with the value of A, obtained by the salt method. 
Consideration of Kendall’s results shows that no water correction 
should be applied to his data on transition electrolytes when the 
specific conductivity of the water is less than 0°9 x 10-°, since his 
uncorrected data give “calculated” A, values which agree with 
those obtained by the salt method with an accuracy greater than 
0°1% in the dilute solutions. E. G. 
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The Least Energy Required to Start a Gaseous BExplosion. 
W. M. Tuornton (Phil. Mag., 1914, [vi], 28, 734—738. Compare 
this vol., ii, 524)—A comparison has been made of the minimum 
energies of the igniting break-sparks of continuous and alternating 
current with those of condenser discharge between platinum poles. 
The observations were made with gases containing about 10% of 
methane or coal-gas in admixture with air, and electrodes of iron, 
nickel, and copper were employed in the comparison. 

At voltages of 100 to 200, the least igniting energy varies from 
0°02 to 0°15 joule in the case of continuous current, whilst the 
corresponding numbers for alternating current vary from 0°15 to 
0°5 joule. The energy-voltage curves seem to indicate that the 
duration of any least-igniting break-spark is inversely proportional 
to its energy. The ignition is dependent on the nature of the 
gaseous mixture and of the incandescent matter which is projected 
into it from the poles. In continuous current ignition, the material 
of the poles is the important factor, whereas the nature of the gas 
is decisive in the case of ignition by alternating current discharge. 
The facts suzgest that the ignition brought about by low-frequency 
alternating discharge is thermal in origin, and that some other 
factor operates in the case of ignition by continuous current 
discharge. H. M. D. 


Ignition of Gases by Condenser Discharge Sparks. W. M. 
Tnornton (Proc. Roy. Soc., 1914, [A], 91, 17—22. Compare this vol., 
ii, 524).—Experiments have been made to determine the least 
energy required for the ignition of explosive gas mixtures by con- 
denser sparks between platinum poles at a potential difference of 
109 volts. The observations were made with methane, ethane, 
propane, butane, carbon monoxide, hydrogen sulphide, and hydro- 
gen mixed with air in varying proportions. The results are shown 
in the form of curves in which the capacity of the least igniting 
condenser discharge is plotted as a function of the composition of 
the gas mixture. These curves are not continuous, but so far as 
those mixtures are concerned which contain a smaller proportion of 
air than the most easily ignited mixture, they are characterised by 
one or more breaks or steps which indicate a sudden change in 
the case of ignition when the gas mixture reaches a certain com- 
position. 

In the case of methane no ignition could be obtained when the 
mixture contained less than 6°25% of this gas. From 6°25 to 10°5% 
the energy of the least igniting spark remained constant at 6°5 
microfarads, but at 11°5% the necessary energy suddenly increased 
until 16 microfarads were required for ignition. The mixture 
corresponding with the formation of carbon dioxide is thus passed 
through without any marked change; the mixture corresponding 
with carbon monoxide is at 12%. At 13—13°5% of methane, 
40 microfarads were necessary for ignition, and in mixtures con- 
taining a larger proportion of methane, ignition could not be 
brought about. 
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The stepped ignition curve has been found in all the gases 
employed in the experiments with the exception of butane, and in 
this case the ignition curve was not examined except in a prelimin- 
ary manner. 

The author suggests that the cause of the change in the resist- 
ance to ignition is probably to be found in the circumstance that 
when an atom of combustible gas is surrounded by molecules, with 
one or more of which it is eventually to combine, the difficulty of 
choice of any single partner is increased by the simultaneous 
attraction of the others, and more energy must be supplied to set 
up a movement sufficiently violent for any pair to be forced into 
“contact.” In carbon monoxide the critical mixtures correspond 
with 3, 6, and 9 molecules of carbon monoxide for one molecule of 
oxygen. In methane the steps correspond with 3 and 4 molecules 
of oxygen to one molecule of methane, and in hydrogen the critical 


ratios of hydrogen molecules to oxygen atoms are 1, 2, 3, and 6. 
'H. M. D. 


Conductivity of. Extremely Dilute Acid and Alkali Solu- 
tions. H. H. Paine and G. T. R. Evans (Proc. Camb. Phil. Soc., 
1914, 18, 1—13. Compare Whetham and Paine, A., 1908, ii, 802). 
—From measurements of the electrical conductivity of very dilute 
solutions of sulphuric acid, it is found that the relation between 
the conductivity and the concentration of the acid corresponds with 
a straight line provided that the concentration is not less than 


about 0°8 x 10-5 gram-equivalent per litre. For smaller quantities 
of acid, the observed conductivity is greater than that which would 
correspond with the straight line relation and the deviation between 
the two values increases as the concentration falls. The conduc- 
tivity of the water employed in the experiments, in which the 
above limiting value of the acid concentration was obtained, was 
0°36 x 10-® mho. 

It is shown that the observations can be accounted for in a satis- 
factory manner if it is assumed that the residual conductivity of 
the distilled water is mainly due to the presence of a carbonate, 
and experiments made with a very dilute solution of ammonium 
carbonate, to which gradually increasing quantities of sulphuric 
acid were added, support this view. 

According to Kohlrausch’s data, the conductivity-concentration 
curve for dilute solutions of potassium hydroxide deviates from the 
straight line at a higher concentration than that which is found for 
the sulphuric acid curve, but this is what would be expected on 
the assumption that the impurity is ammonium carbonate. 

H. M. D. 


The Silver Voltameter. III. The Solvent Properties of 
Silver Nitrate Solutions. T. Martin Lowry (Proc. Roy. Soc., 1914, 
tat 91, 53—71. Compare Smith and Mather, Phil. 7rans., 1908, 
[A], 207, 545; Smith and Lowry, ibid., 581). —Experiments have 
been made to determine the solubility of silver chloride, bromide, 
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iodide, and sulphide in concentrated aqueous solutions of silver 
nitrate, and also of silver chloride in concentrated solutions of 
sodium chloride and hydrochloric acid. 

The measurements were made according to two different methods, 
which may be illustrated by reference to the solubility of silver 
chloride in silver nitrate solutions. Those at constant temperature 
were made by a gravimetric method, in which the weight of silver 
chloride precipitated on the addition of a measured quantity of 
sodium chloride was determined, and the quantity of dissolved salt 
obtained by difference. The influence of temperature on the solvent 
capacity of a solution of fixed concentration was ascertained by 
adding a measured quantity of sodium chloride under such condi- 
tions that a-¢lear solution was obtained. The tube containing the 
hot solution was provided with a thermometer and stirrer, and was 
placed in a hot water-bath, the temperature of which was allowed 
to fall slowly. At a certain point the solution became opalescent 
in consequence of the separation of silver chloride, and this tem- 
perature was determined for a series of solutions, 

Silver Chloride [with F. Hawkes, J. F. Ports, and R. G. 
ParkER].—The data for 20° show that the quantity of silver 
chloride which is dissolved by 100 grams of silver nitrate increases 
from 0°0294 gram for the solution AgNO,;: H,O=1:2 up to 
0°1372 gram for the solution 2:1. The quantity of silver chloride 
dissolved by a given solution increases with the temperature, and 
the temperature effect becomes more marked as the concentration 
of the nitrate in the solution increases. The curve obtained by 
plotting the dissolved silver chloride as a function of the tempera- 
ture is convex to the temperature axis in the case of 1:2, concave 
for 2:1, and practically a straight line for the solution 1:1. 

The data for the solubility in chloride solutions refer to 15, 20, 
and 28% solutions of sodium chloride, and a 20% solution of hydro- 
chloric acid. The solubility increases in all cases with rise of 
temperature. 

Silver Bromide, Iodide, and Sulphide [with R. G. Parxer].—The 
data for silver bromide show that the solubility of this in concen- 
trated silver nitrate solutions is approximately three to four times 
as great as that of the chloride. The solubility of silver iodide in 
silver nitrate solutions has already been determined by Hellwig 
(A., 1900, ii, 723), but some observations relative to the influence 
of temperature on the solubility in a 25% solution are recorded. 
In this solution the solubility reaches a maximum at about 60°. 
If the solution saturated at this temperature is heated to 100°, 
silver iodide is precipitated ; if allowed to cool, the solution becomes 
cloudy at about 50°, and white needles of AgI,AgNO, are deposited. 
If these are left 1n contact with the mother liquor at the ordinary 
temperature, they are transformed into the doublesalt AgI,2AgNOs.. 
Roughly speaking, the iodide is about thirty times more soluble 
than the bromide, and about 100 times more soluble than the 
chloride. 

Silver sulphide is less soluble in nitrate solutions than the 
chloride. The black sulphide represents the stable solid phase in 
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contact with dilute nitrate solutions, but this is transformed into 
the yellow double salt Ag,S,AgNO, in contact with more concen- 
trated solutions. 

The quantity of silver sulphide retained per 100 grams of silver 
nitrate increases with the temperature, and at 100° amounts to 
0°006 gram for a 40°8% solution, and to 0°243 gram for a solution 
containing 74% of silver nitrate. H. M. D. 


Current Potentials of Electrolyte Solutions. H. R. Kruyr 
(Proc. K. Akad. Wetensch. Amsterdam, 1914, 17, 615—622).— 
Measurements have been made of the differences of potential which 
- result from the movement of dilute solutions of electrolytes through 
a capillary tube. In the apparatus used by the author, this capil- 
lary tube formed a connexion between two vessels, in which were 
suspended two silver electrodes covered with a layer of silver 
chloride. The solution was forced through the capillary at a 
constant speed, and the difference of potential between the elec- 
trodes measured by the Poggendorff method. 

From experiments in which the solution was made to pass 
through the capillary at different rates, it was found that the differ- 
ence of potential is directly proportional to the driving pressure. 

In order to ascertain the influence of the cation, observations 
were made with solutions of potassium, barium, and aluminium 
chlorides. The curves obtained by plotting the potential difference 
against the concentration show that the addition of extremely small 
quantities of these electrolytes to conductivity water reduces the 
potential difference to a very marked extent. The influence increases 
very considerably with the valency of the cation, and the addition 
of 0°8x10-® mol. of aluminium chloride per litre is sufficient to 
reduce the potential difference from 0°35 volt to zero. Further 
addition of aluminium chloride changes the sign of the potential, 
which, after reaching a maximum of 0°13 volt, diminishes gradually 
as the concentration of the aluminium chloride is further increased. 

In the case of potassium and barium chlorides no change in the 
sign of the potential difference was observed, although the concen- 
tration was increased to 10-% mol. per litre for potassium chloride 
and to 40x 10-3 mol. per litre for barium chloride. 

The difference of potential observed with conductivity water is 
attributed to the selective adsorption of OH’ ions by the glass, and 
the reduction of this on the addition of the electrolytes, to selective 
adsorption of the respective cations. H. M. D. 


Electric Charge and Limit Value of Colloids. H.R. Kruyrt 
(Proc. K. Akad. Wetensch. Amsterdam, 1914, 17, 623—629).—The 
data obtained in measurements of the capillary electric potential 
for solutions of potassium chloride and barium chloride (compare 
preceding abstract) show the existence of a close connexion between 
this phenomenon and the coagulation of colloidal particles by these 
electrolytes. H. M. D. 


Electrolytic Endosmose. Horace G. Byers and Cart H. 
Watrter (J. Amer. Chem. Soc., 1914, 36, 2284—2291).—Experiments 
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are described which were carried out with a simple tripartite cell, 
consisting of two battery cups, set about } inch apart in a battery 
jar. In each cup a platinum electrode was placed, and an inter- 
mittent siphon, so that any rise in the level of the liquid would 
cause an overflow into a suitable graduated vessel. The whole 
apparatus was filled with the solution to be examined, and the 
level of the liquid in the battery jar was maintained during the 
experiment by adding more of the solution from a reservoir through 
a dropping siphon. Experiments were made with solutions of 
potassium permanganate, potassium perchlorate, sodium chloride, 
copper sulphate, copper nitrate, sodium sulphate, borax, potassium 
alum, and ferric chloride. Some experiments were conducted with © 
a cell with six compartments. 

The results show that endosmose is capable of producing a flow of 
electrolyte in the direction of the current, in the opposite direction, 
or in both directions simultaneously. In some cases the electrolyte 
flows away from both electrodes, and also may flow more rapidly 
from one than to the other; in each case the volume in the middle 
compartment of a tripartite cell is increased. In a cell with six 
compartments the change in volume is not confined to the anode 
and cathode compartments, but varies in the other compartments 
in an apparently erratic manner. When clay membranes are used, 
the endosmose is complicated by stenolysis. E. G. 


Alternating Current JSlectrolysis.  JNANENDRA CHANDRA 
Guosu (J. Amer. Chem. Soc., 1914, 36, 2333—2346).—Le Blanc and 
Schick (A., 1904, ii, 230) have expressed the view that electrolysis 
by means of an alternating current depends on the formation of 
a complex ion, whilst Brochet and Petit A. 1904, ii, 229; 1905, 
ii, 672) consider that the presence of complex ions is not necessary, 
but that the general condition for the formation of a new com- 
pound is that the ion on reaching the electrode has had time to 
part with its charge béfore reversal produces the ion of opposite 
charge at the same electrode. In connexion with this question, the 
author has thought that as the electrode potential is due to the 
electrical double layer at the surface of separation between the 
electrode and electrolyte, a study of the amount and direction of 
variation of electrode potential might possibly elucidate the nature 
of the changes at the electrode surface. 

When an alternating current is passed through cadmium in 
cadmium sulphate solution or through copper in copper sulphate 
solution, no variation in the electrode potential is produced. These 
results indicate that only when there is such a change as would 
alter definitely the chemical nature of the electrical double layer 
is its effect. noticeable by measurements of the electrode potentials. 

Experiments were also carried out to determine the changes in 
the electrode potentials in cells containing two platinum electrodes 
immersed in various electrolytes. On passing the alternating 
current, small variations in the #.M.F. were observed in all cases, 
but these were greatest in the case of acids, the amount of varia- 
tion in this case being from 0°2 to 0°4 volt. It is evident, there- 
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fore, that on a polished platinum surface the chemical process is 
not reversible, but that the ion has time to part with its charge 
and form other more stable substances. Variations in 7.M.F. were 
also observed when mercury electrodes were employed, but these 
were smaller than in the case of platinum and of a somewhat 
different nature. When electrodes of platinum-black were used, the 
variation in electrode potential almost disappeared, and in no case 
exceeded 0°015 volt, whence it is evident that there is not any 
appreciable consumption of energy at the electrode surface. 

The effect of alternating currents on the single electrode poten- 
tials of combinations which have an #.M.F. of their own was 
investigated. In the case of cells containing an electrode, consist- 
ing of a metal surrounded by its insoluble salts, such as the cell 
Zn—-ZnCl,—HgCl-Hg, the effect of impressing an alternating current 
is to increase the amount of polarisation at the mercury electrode, 
and necessarily to increase the amount of the polarising current 
which the cell furnishes of itself. Several other types of cell were 
also studied. E. G. 


Thermal Expansion of Solutions of Gelatin in Water. 
Artur A. Scott (J. Physical Chem., 1914, 18, 677—680).—The 
coefficients of cubical expansion of 2%, 6%, and 10% solutions of 
gelatin in water have been determined at temperatures from 0° to 
10°. The solutions were sterilised with a little mercuric chloride, 
and filled into a glass helix made from 150 cm. of tubing of 
uniform bore. One end of the tube was sealed, and a meniscus 
produced at the other surface of the jelly by pouring in about 
1 cm. of petroleum. The apparatus was then placed in a thermo- 
stat, and the position of the meniscus read by means of a micro- 
scope at every degree change in temperature. The coefficient of 
expansion of a 2% jelly is increasingly negative to 3°, when it 
becomes less negative up to 7°, where it is positive; 6% and 10% 
jellies have positive coefficients over the whole range 0—10°, which 
steadily increase as the temperature rises. J. F. S. 


Vapour Pressures in Ternary Systems. W. P. JoRIssEn 
(Chem. Weekblad, 1914, 11, 964—972).—A critical summary of work 
previously published. A. J. W. 


Cryoscopic Constant of Nitrobenzene. J. BOrsEKEn and J. A. 
L. M. C. Van per Eerpen (Rec, trav. chim., 1914, 33, 301—316).— 
The authors have determined the cryoscopic constant of nitroben- 
zene used as solvent in molecular-weight determinations in the case 
of aromatic hydrocarbons, their haloid and nitro-derivatives, phenols 
and some derivatives, aromatic acids and some derivatives, aliphatic 
alcohols and some derivatives, aliphatic acids, aldehydes, ketones, 
acid anhydrides, and amines and some derivatives. The nitro- 
benzene is purified by drying the commercial sample over calcium 
chloride, and distilling it when required; the determinations are 
made out of contact with moist air. The m. p. of the nitrobenzene, 
thus prepared, is 5°60°, the value of the cryoscopic constant being 
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between 69 and 70. This solvent can be used for substances which 
do not contain either a carboxyl or a hydroxyl group. In nitro- 
benzene, acids are more associated than alcohols and phenols; the 
acids are associated at low concentrations, the association changing 
but little with the concentration. Alcohols show an association 
which increases rapidly with the concentration but diminishes as 
the molecular weight of the alcohol increases, and is greatest for 
primary alcohols and least for tertiary alcohols of the same 
molecular weight. The carbonyl and the hydroxyl groups have 
each for itself an associating action much less than that of the 
carboxyl group. In these respects nitrobenzene is analogous to 
benzene and naphthalene as a solvent, the association, however, 
being generally less pronounced in the former than in the last two 
solvents. W. G. 


Free Energy of Iodine Compounds. Guibert N. Lewis and 
Merte Ranpaut (J. Amer. Chem. Soc., 1914, 36, 2259—2268).—In 
continuation of the study of free energy of chemical substances 
(Lewis, A., 1913, ii, 112; Lewis and Randall, this vol., ii, 802), the 
free energies of iodine and its compounds have been calculated 
from existing data. The following values (in calories) of the free 
energy of formation (AF° 298) have been obtained : iodine, I (solid), 
0; I (liquid), 460; I, (gas), 4640; I (gas), 16965; I, (in aqueous 
solution), 3926; hydrogen iodide, HI (gas), 310; iodide ion, I’, 
— 12304; tri-iodide ion, I,’, —12216; hypoiodous acid, HIO (in 
aqueous solution), — 23300; iodate ion, IO,’, —32270. .E. G. 


The Values of the Critical Quantities in Case of Associa- 
tion. J. J. van Laar (Proc. K. Akad. Wetensch. Amsterdam, 1914, 17, 
598—606).—A criticism of the conclusions arrived at by van der 
Waals (this vol., ii, 342, 538). It is shown that in the case of an 
associated substance, there is no linear relation between the asso- 
ciation factor and the quantities 7;/p, and s=RT7;/pyry. Such 
a relation does not hold even when association is not accompanied 
by a change of volume, and the deviations from it may be much 


greater when the association is attended by volume change. 
H. M. D. 


Temperature-coefiicients of the Free Surface Energy of 
Liquids between - 80° and 1650°. VII. The Specific Sur- 
face Energy of the Molten Haloids of the Alkali Metals. 
F. H. Jagger ((Proc. K. Akad. Wetensch. Amsterdam, 1914, 17, 
555—571. Compare this vol., ii, 805, 806).—The method, described 
in a previous paper, has been applied to the measurement of the 
surface tension of the molten fluorides and chlorides of lithium, 
sodium, potassium, rubidium, and cesium, and the bromides and 
iodides of sodium, potassium, rubidium, and cesium. Although, 
in most cases, the surface energy is a linear function of the 
temperature, the connexion between these quantities is for certain 
salts more accurately given by the quadratic formula: 

X:=a+ b(t—t,) + c(t—t,)*, 
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in which the constant a represents the surface energy at the melt- 
ing point ¢,. In general, the value of the constant 6 is smaller for 
molten salts than for organic substances, but exceptions are met 
with in lithium, sodium, and rubidium fluorides. 

The data show further that the temperature-coefficient 5 for the 
haloids of the same alkali metal decreases in all cases with increas- 
ing atomic weight of the halogen. At a given temperature the 
surface energy values for the series of salts formed by the same 
halogen with the series of alkali metals, decreases with increasing 
atomic weight of the alkali metal. In the same way, the surface 
energy of the haloids of one and the same alkali metal decreases 
with increasing atomic weight of the halogen if the comparison is 
made at a fixed temperature. H. M. D. 


Temperature-coefficients of the Free Surface Energy of 
Liquids at Temperatures between -80O° and 1650°. VIII. 
The Specific Surface Energy of Some Salts of the Alkali 
Metals. F. M. Jarcer (Proc. K. Akad. Wetensch. Amsterdam, 1914, 
17, 571—584. Compare preceding abstract).—The surface tension 
of molten. oxygen salts of the alkali metals has been measured at 
different temperatures. Data are recorded for the sulphates and 
nitrates of lithium, sodium, potassium, rubidium, and cesium, the 
metaborates of lithium, sodium, and potassium, and the molybdates, 
tungstates, and metaphosphates of sodium and potassium. As in 
the case of the alkali metal haloids, the temperature-coefficient is 
constant for a number of the oxy-salts, but for others a quadratic 


formula is necessary to express the relation between the surface 
energy and the temperature. 

At a given temperature the surface energy of a series of alkali 
metal salts of the same acid decreases with increasing atomic 
weight of the alkali metal. An exception to this rule is presented 
by lithium nitrate, in that its surface energy is less than that of 
sodium nitrate. H. M. D. 


Adsorption and Stabilisation. J. C. Biucner and E. F. 
Farnau (J. Physical Chem., 1914, 18, 629—640).—The various theories 
which have been put forward to explain the process of dyeing are 
discussed, and it is shown that the adsorption theory coupled with 
Bancroft’s theory of stabilisation of the dye, to explain the process 
of dyeing from colourless solutions, is most nearly in accord with 
facts. This theory (this vol., ii, 250) states that the fibre stabilises 
the otherwise unstable substance which it has adsorbed. Thus blue 
cupric hydroxide when adsorbed by wool is not converted into 
oxide by heating at 100°. A number of other instances are quoted 
in the paper, including the stabilisation of blue cobalt hydroxide 
by cobalt sulphate and by nickel hydroxide, and of the red acid of 
Congo-red by aluminium hydroxide. A number of experiments 
are described on the stabilisation of cupric hydroxide. A number 
of tubes containing cupric hydroxide suspended in water are 
treated with small quantities of manganese sulphate, zinc sulphate, 
nickel sulphate, cobalt chloride, aluminium sulphate, chromium 
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sulphate, magnesium chloride, and mercuric chloride, and the 
mixtures heated at 100°. The cupric hydroxide turns black very 
rapidly when there has been no addition made, but with the excep- 
tion of mercuric chloride all the other substances retard the forma- 
tion of cupric oxide to such an extent that no blackening occurs 
after heating for ten minutes. The fact that silk is not dyed 
by a solution of picric acid in benzene is considered, and the con- 
clusion reached that the apparent irreversibility in dyeing silk 
from benzene solutions of picric acid is probably a question of 


tautomeri§m as well as of slowness of attainment of equilibrium. 
J. F. 8. 


Measurements of the Capillarity of Liquid Hydrogen. H. 
KameERLINGH Onnes and H. A. Kuypers (Proc. K. Akad. Wetensch. 
Amsterdam, 1914, 17, 528—532)—-Measurements of the surface 
tension of liquid hydrogen have been made by the method of capil- 
lary rise. The corrected rise is a linear function of the tempera- 
ture for the interval examined. According to the linear formula, 
the capillary rise should vanish at 35°98° (abs.). Since the critical 
temperature is 31°11° (abs.), it is evident that the formula loses its 
validity before the critical temperature is reached. 

The surface tension decreases from 3°182 dynes per cm. at 14°66° 
to 2°126 at 20°40° (abs.). The data yield 1°464 for the value of the 
temperature-coefficient of the molecular surface energy, which is 
much lower than the average value for so-called norma! substances. 
It would seem that this coefficient decreases with fall in the critical 
temperature. 

According to the theory underlying Einstein’s formula (Ann. 
Physik, 1911, [iv], 34, 165), it would seem that the radius of 
molecular action for hydrogen is larger than for substances such as 
benzene. H. M. D. 


Molecular Kinetic Elements of the Vapours of Isomeric 
Compounds. A. Pocnettino (Nuovo Cim., 1914, [vi], 8, ii, 5—36). 
—The author has determined, by Stefan’s method, the coefficients 
of diffusion, D, into air of the vapours of (1) the series of esters 
studied by Meyer (A., 1878, 368), Meyer and Schumann (A., 1881, 
504), and Winkelmann (A., 1885, 10; 1886, 11), and (2) various 
other groups of structural and position isomerides. The reduction 
of the values of D to a common temperature was effected by means 
of Sutherland’s formula : 
sik Do/D,=(T/T;)™. (L+e/T;)/(1+e/7»), 
in which ¢ represents a constant characteristic of the pair of gases 
under consideration ; better concordance is obtained by this formula 
than by the relation D,/D,=T7;,?/T.*, deduced from the old kinetic 
theory of diffusion. From the values thus obtained, those of Z, the 
mean path of the molecules, of o, the diameter of the sphere of 
molecular action, and of Q, the sum of the sectional areas of the 
yg of action of the molecules in unit volume, have been calcu- 

ated. 

As might be foreseen, increase of the number of atoms in the 
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molecules of homologous compounds is accompanied by diminution 
in the mean path of the separate molecules and by increase in the 
diameter of the sphere of action. In the case of isomeric com- 
pounds with normal, and therefore equal, vapour densities, the 
molecules of the vapour differ in the diameters of their spheres of 
action, iso-compounds giving lower values than those of normal 
structure. This observation is related to the fact that, according 
to van’t Hoff’s hypothesis, the centres of the carbon atoms are 
nearer with iso-compounds than with normal ones. In the following 
series of isomeric compounds, the values of o are in order of 
diminishing magnitude, whilst those of the propinquity of the 
carbon atoms, as judged from the steric formule, are in order of 
ascending magnitude: butyl alcohol, isobutyl alcohol, ethyl ether, 
trimethylcarbinol; propylbenzene, isopropylbenzene, mesitylene ; 
butylamine, isobutylamine, diethylamine; benzyl chloride, o-, m-, 
p-chlorotoluenes; ethylbenzene, o-, m-, pxylenes. With isomeric 
compounds of the formula C nHonOo, leaving aside the acids, o is 
smallest for that isomeride in which the position of the group 
C-O-C is such that the two atomic complexes attached to the 
two carbon atoms are most nearly similar; the association of the 
acids in the liquid state seems to influence the values of Z and c. 

The increase in the value of o produced by addition of a 
CH, group varies with the molecular structure of the original com- 
pound. With the acids C,H,,O, its mean value is 1°12 x 10-8, and 
with the isomeric esters 0°56 x 10-8. 

Since the value of the coefficient 6 of van der Waals’ equation 
is related to that of o according to the equation 6=42No4/6, b and 
o should increase together in series of isomeric compounds, and 
this is found to hold in general, although exceptions do occur. 
Further, according to the Mossotti-Clausius law, the fractional 
volume, v, actually occupied by the molecules of a gas is connected 
with the dielectric constant K, and the index of refraction, n, for 
A=, by the relation v=(K—1)/(K+2)=(n*?—1)/3; this method 
of comparing the molecular dimensions agrees with the values of o 
in the case of ethyl formate and methyl acetate, but not in that of 
ethyl acetate and methyl ‘propionate. 

The values of L given by the diffusion method were oneal 
for a number of the compounds investigated, with those derived 
from measurements of the coefficients of internal friction of the 
vapours. The agreement between the two series of values is not 
good, but the variation observed in passing from a compound to 
an isomeric one is in the same direction, and approximately of the 
same magnitude in the two series. 

Measurements of the thermal conductivity of the vapours of a 
number of the compounds show that, in a group of isomeric com- 
pounds, the values of the conductivity and of Z increase together. 

T. H. P. 


Interpretation of the Indications of Atomic Structure Pre- 
sented by Crystals when Interposed in the Path of X-Rays. 
Wittiam Bartow (Proc. Roy. Soc., 1914, [A], 91, 1—16).—A 
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theoretical paper in which it is shown that the nature of the 
spacing of the parallel planes of atomic centres, as indicated by 
the behaviour of crystals towards X-rays, is more or less ambiguous. 
The arguments put forward show that an atomic system, arranged 
according to any one of the three space-lattices possessing cubic 
symmetry, may be subjected to a certain kind of deformation, 
sufficient in amount to alter profoundly the nature of the arrange- 
ment, without any appreciable evidence of this deformation being 
presented by the X-ray data. So far as geometrical possibilities are 
concerned, a similar method of modification can be applied to all 
kinds of space-lattice arrangements of atoms of whatever symmetry, 
so as to produce from them point-systems which would have an 
effect on X-rays practically indistinguishable from that produced 
by the unmodified space-lattice arrangements. Such modifications 
of the space-lattice or space-lattices leave the system of crystal 
symmetry unaltered, but lower the class. The fact that hemihedry 
is in so many cases exhibited by the crystals of simple compounds 
may be regarded as an indication that the actual arrangement of 
the atoms is of the less symmetrical kind. 

In the case of a crystal of sodium chloride, the need for some 
modification of the model described by W. L. Bragg (ibid., 1914, [A], 
88, 428) is suggested by the fact that the arrangement does not lend 
itself to a distribution of the centres of the molecules in harmony 
with the crystal symmetry. If, however, the arrangement of the 
atoms is one derived from the cubic space-lattice by appropriate 
deformations, the difficulty presented by the crystal symmetry is 


avoided. The suggested modification is not only in harmony with 
the results of X-ray observations, but is in better agreement with 
the following facts: (1) that the centres of the molecules are 
arranged according to cubic symmetry; (2) that the symmetry is 
not holohedral, but hemihedral, like that of the actual crystals; 
’ (3) that stable equilibrium is indicated by the relation of each 
centre to the centres surrounding it. H. M. D. 


Rhythmical Precipitation of Ferrous Ferricyanide and 
Ferrous Hydroxide in Jelly. Henry Jermain Mauve CreicHTon 
(J. Amer. Chem. Soc., 1914, 36, 2357—2360).—Liesegang (A., 1906, 
li, 273 ; 1907, ii, 533 ; this vol., ii, 631) and others have investigated 
the rhythmical precipitation of silver chromate and other salts 
in gelatin. Similar phenomena have now been observed with 
ferrous ferricyanide and ferrous hydroxide. 

The experiments were carried out in a glass tube, 2 cm. in 
diameter, the ends of which were bent upwards at right angles. 
The tubes were filled with 10% solution of agar-agar containing, in 
one case, small quantities of potassium ferrocyanide and sodium 
chloride, and, in the other case, small quantities of phenolphthalein 
and sodium chloride. When the jelly had solidified, the vertical 
arms of the tubé were filled with dilute sodium chloride solution, 
and an iron electrode, made from a clean wire nail, was placed in 
the liquid in each arm. An electric current was then passed 
through the jelly. In the case of the tube containing potassium 
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ferrocyanide, blue layers or disks of ferrous ferricyanide were 
formed at intervals, the intervening spaces pep colourless 
jelly. The rate of production of these disks and the distance 
between them were noted. In the case of the tube containing 
phenolphthalein, green disks of ferrous hydroxide appeared, sepa- 
rated from one another by pink jelly. E. G. 


Distribution of Colloidal Arsenious Sulphide Between the 
Two Liquid Phasas in the System Water, Ether, Alcohol. 
Harry P. Conuiss (J. Physical Chem. 1yl4, 18, 681—694).—The 
binodal curve and tie lines for the system water, ethyl ether, ethy! 
alcohol previously determined by Bonner (A., 1911, ii, 26) were 
redetermined, and the specific gravity of solutions of known com- 
position on the binodal curve were also determined. The method 
employed here is the same as that previously adopted (loc. cit.). 
A graph has been constructed which allows of the composition of 
any one pair of solutions in equilibrium being found by deter- 
mining its specific gravity. A method of allowing for the effect 
of colloidally dissolved arsenious sulphide on the densities has been 
worked out and tested experimentally. It is shown that as regards 
the system water, ether, alcohol, the compositions at equilibrium 
are not affected by the presence of colloidal arsenic sulphide. 
Colloidal solutions of arsenic sulphide containing alcohol and ether 
are more transparent, and are less readily coagulated by salts than 
aqueous solutions, and the amounts of different salts required to 
coagulate them do not vary as much as in the case of water sols. 
Solutions containing alcohol, ether, water, and arsenic sulphide 
undergo change on keeping; the amount of arsenic found in the 
filtrate after coagulation with acid increases, and the proportion 
of colloid going into the upper layer on distribution decreases. 
Quantitative measurements of the - distribution of the arsenic 
sulphide between the two phases show that when one and the same 
colloid preparation is used, and the measurements are carried out 
under the same conditions, the ratio of distribution varies continu- 
ously with the composition of the phases, and that, other things 
being equal, the fraction of the arsenic sulphide going into the 
upper layer decreases with increase in the concentration of the 


sulphide. J. F. S. 


Equilibria in Quaternary Systems. X. Quaternary Mix- 
tures with two Liquid Strata, and Quaternary Alloys of 
Nickel—Copper-Gold-Silver. N. Parravano (Gazzetta, 1914, 44, 
ii, 279—349. Compare A., 1913, ii, 763).—Six different types of 
quaternary systems are subjected to theoretical treatment, which 
does not admit of satisfactory abstraction. From the percentage 
variation exhibited by any one component, it is found possible to 
calculate the quantities of liquid and solid constituting a given 
quaternary mixture, and hence those of the separate liquids and 
solids composing the liquid and solid mixtures, for any moment 
during the solidification. In conjunction with P. pe Cersarts, 
C. Mazzerti, and U. Perret, the author has investigated the 
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ternary and quaternary systems of Ni-Cu-Au—Ag, the results 
obtained with the quaternary alloys being borne out by those given 
by micrographical examination. 


Equilibrium in the System Mercuric Iodide and Aniline. 
J. N. Pearce and E. J. Fry (J. Physical Chem., 1914, 18, 667—676). 
—The system mercuric iodide and aniline has been studied between 
the temperatures of —11°48° and 199°1°. The portion of the curve 
below the melting point of aniline, —8°, is the freezing-point curve 
of the solution in equilibrium with solid aniline; at —11°48°, solid 
aniline and the compound HgI.,,2NH.Ph separate out together as a 
eutectic mixture. The solubility of mercuric iodide in aniline has 
been determined at a series of temperatures between —6°5° and 
191°1°, when the following values, expressed in grams of mercuric 
iodide in 100 grams of aniline, were obtained: —6°5°, 23°35 grams; 
+0°4°, 28°69 grams; 17°8°, 42°85 grams; 21°1°, 47°55 grams; 26°9°, 
55°47 grams; 30°1°, 62°05 grams; 36°2°, 75°80 grams; 42°9°, 96°49 
grams ; 48°8°, 1281 grams; 63°6°, 163°8 grams; 70°82°, 184°1 grams; 
76°2°, 201°6 grams; 95°99, 246°7 grams; 115°7°, 281°8 grams; 
137°2°, 285°2 grams; 181°1°, 297°9 grams; and 199°1°, 863°2 grams. 
The solubility of the iodide increases rapidly up to 46°8°, and is 
in equilibrium with a white, crystalline solid, HgI,,2NH,Ph, which 
melts at 58°6°. The temperature 46°8° is a quadruple point, where 
HglI,, HgI,,2NH,Ph, solution and vapour are in equilibrium; at 
108°, the solid phase is the red variety of mercuric iodide, but here 
the yellow iodide is formed, and a second quadruple point exists; at 
about this temperature a greenish-yellow solid begins to be formed, 
which has the composition HgI,,NH,Ph. The various saturated 
solutions were analysed by dissolving weighed quantities in an 
acetic acid solution of potassium iodide, and then precipitating the 
mercury with hydrogen sulphide, filtering on a Gooch crucible, 
washing with water and absolute alcohol, drying and removing free 
sulphur, and finally heating at 70° until of constant weight. It is 
shown that mercury sulphide is decidedly volatile at temperatures 
above 70°; for example, 0°6879 gram lost 0°0194 gram when kept 
at 80° for three hours, whilst at 110° 2°3076 grams lost 0°2946 
gram in two hours. J. F. S. 


Influence of Some Substituents in the Benzene Nucleus on 
the Velocity of Reaction in the Synthesis of Sulphones. 
8. C. J. Orivrer (Ree. trav. chim., 1914, 33, 244—251).—Using the 
method, slightly modified, already described for determining the 
velocity of reaction of p-bromobenzenesulphonyl chloride on 
benzene and its mono-substituted derivatives in the presence of 
aluminium chloride (this vol., i, 818), the author has determined 
the effect of replacing the bromine in p-bromobenzenesulphonyl 
chloride by other substituents on the velocity of its reaction with 
benzene in the presence of aluminium chloride. Using 1 mol. of 
aluminium chloride for each mol. of acid chloride, the reactions 
are all unimolecular, the constant of the reaction being propor- 
tional to the concentration of the aluminium chloride introduced. 
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The substituent groups, CH;, H, I, Br, Cl, NO, (in the meta- 
position), arranged here in the order of diminishing velocity con- 
stant, have the same proportionate influence whether introduced 
into the nucleus of the acid chloride or of the benzene, except 
that the influence is in general greater in the latter case. W. G. 


Catalytic Action. J. Béesexen (Pruc. A. Akad. Wetensch. Amster- 
dum, 1914, 17, 546-—554).—In the main, this is a re-statement of the 
author’s views on catalysis, recorded in a previous paper (this vol., 
ii, 554). An ideal catalyst is defined as a substance which reacts 
reciprocally with one of the substances which are to be rendered 
active in such a manner that the thermodynamic potential and 
chemical resistance simultaneously approximate to zero. H. M. D. 


Inorganic Chemistry. 


Production of Neon and Helium by the Electrical Dis- 
charge. J. Norman Couiie, Husert 8. Patrrerson, and Irvine 
Masson (Proc. Roy. Soc., 1914, [A], 91, 30—45).—A detailed account 
is given of the experiments already published (T., 1913, 108, 419; 


P., 1913, 29, 233, 271), and also of the results obtained in new 
experiments. For as yet unexplained reasons, many of these 
experiments have yielded negative results. 

The apparatus used was partly of the transference type, in 
which the gas to be examined was transferred from one vessel to 
another by means of a tube standing over mercury, and partly of 
the non-transference type, in which the testing apparatus could be 
placed in connexion with the experimental tube by opening a tap. 

The hydrogen was removed by means of heated copper oxide or 
by explosion with oxygen; in the latter case, the oxygen was 
removed by sodium potassium alloy or by charcoal. The residue 
was examined in capillary tubes so fine that the mercury, once 
admitted, could only be withdrawn by strongly heating the tubes. 

The least quantity of neon detectable corresponds with that in 
a few cubic millimetres of air. If this were due to leakage, then 
since the ratio of argon to neon in air is 700: 1, the argon should 
have been readily detected and also probably some nitrogen. 

The main results obtained in positive experiments are the follow- 
ing: A. Using discharge tubes of various kinds and electrodes of 
palladium, copper, lead, thallium, lithium, sodium, and potassium, 
helium or neon was obtained, and in many experiments both gases 
were detected. 2B. Experiments in which platinum, thallium, 
uranium, potassium fluoride, chloride and iodide, rubidium chloride 
and cesium carbonate were subjected to bombardment bv cathode 
rays, gave helium and in some cases neon. C. According to earlier 
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observations on the mercury arc, considerable quantities of helium 
and neon were obtained in this form of discharge; but according 
to more recent experiments it would seem that this may be due to 
diffusion of air through the silica walls of the discharge tube. 
Further work on the electrodeless discharge has also shown that 
the conditions under which helium is produced are as yet not known 
with certainty. 

It is to be noticed that, especially in experiments falling under 
A and C, considerable quantities of hydrogen disappear during 
the passage of the discharge. 

In all experiments, great precautions were taken to ensure the 
purity of the gases used. Although control experiments seem to 
eliminate the possibility of air leakage, special experiments were 
made in which traces of air were admitted into the apparatus. 
After running the discharge tube for some time under these condi- 
tions, it was found that nitrogen was absorbed by the mercury, but 
that argon was left behind which could be readily detected in the 
examination tube, and formed a very sensitive test for a leak. A 
further quantity of argon could be obtained by heating the elec- 
trodes. This test for argon is therefore extremely delicate as a 
means of detecting air leakage. 

The negative results obtained by Strutt (this vol., ii, 201) are 
attributed (1) to the use of too large a charcoal bulb which may 
have resulted in the absorption of the neon produced, (2) to the 
use of relatively wide capillary examining tubes, (3) to possible 
absorption by “splashed” metal, (4) to the type of discharge 
which has a considerable influence on the yield. 

In a former paper it has been shown that the positive results 
are not due to permeation of the glass. That they are not due to 
occlusion has been shown by dissolving or melting the glass and the 
electrodes, when no helium or neon was obtained. 

The authors draw no definite conclusion from the observations, 
but they consider that the trend of the results is towards conclu- 
sions which, if true, would be of obvious importance. H. M. D. 


The Ternary Systems Potassium [Potassium Hydroxide|- 
Phosphoric Acid-Water and Ammonia-—Phosphoric Acid- 
Water. E G. Parker (J. Physical Chem., 1914, 18, 653—661).— 
The object of the work was to ascertain whether a stable compound 
of potassium, ammonia, and phosphoric acid could be produced 
with the purpose of thus obtaining a concentrated chemical ferti- 
liser. The two above-mentioned ternary systems were therefore 
examined. Solutions of orthophosphoric acid from 1°4 to 9°77 mols. 
per 1000 grams of solution were shaken at 25° with potassium 
hydroxide of 8°56—0°12 mols. per 1000 grams of solution until 
equilibrium with the existing solid phase was set up. The liquid 
and solid phases were then analysed, and equilibrium isotherms 
plotted. It is shown that the solid phases stable in contact 
with the solutions are: KH,PO,,H,PO,; KH,PO,; K,PO,; 
K.PO,.3H.O; and KOH,2H.0. Similar experiments were carried 
out with ammonia 2°77—14'08 mols. per 1000 grams of solution, 


INORGANIC CHEMISTRY. i. 849 


and phosphoric acid 6°09—0°41 mols. per 1000 grams of solution. 
The solutions were treated similarly, and it is shown that the stable 
solid phases are NH,H,PO,; (NH,),HPO,; and (NH,),;P0,,3H,0. 
The four-component system, potassium hydroxide, ammonia, phos- 
phoric acid, and water was then investigated in the same way. A 
solution containing all four substances was then placed over sul- 
phuric acid and allowed to remain there until it ceased to lose 
weight, that is, until the point of lowest vapour pressure was 
reached. The solid which had separated and the solution were then 
analysed, the latter containing 1°81 mols. NH,, 4°95 mols. K, and 
3°96 mols. of PO, per 1000 grams of solution. The solid was 
shown by optical examination to contain KH,PO, and K,PO,, 
whilst ammonia was rapidly evolved. It is shown that to produce 
a stable compound of the type desired, it will be necessary to 
employ more acid solutions than those used here. J. F. S. 


Structural Changes in Industrial Brasses. Domenico 
MeneGcuint (Aun, Chin. Applicata, 1914, 2, 154—158).—The brass 
parts of incandescent gas burners were found to become very brittle, 
and, in some cases, to fracture spontaneously. Analysis revealed 
no change in the composition of the brass, which contained 64°5% 
of copper, 35°0% of zinc, 0°3—0°4% of lead, and traces of iron. 
Micrographical examination showed that the majority of the speci- 
mens consisted solely of the homogeneous a-sclution, although in 
a few instances traces of 8- and y-solutions were observed; no sign 
of the polyhedral structure noticed in analogous cases was detected. 
After the fragments of brass were reheated at 700°, they were 
found to have undergone a marked diminution in the superficial 
hardness, such diminution varying from point to point of one and 
the same fragment. These effects are probably the result of, first, 
the mechanical treatment to which the metal is subjected during 
the shaping of the parts, and, secondly, electrolytic action due to 
the sulphur dioxide formed during the combustion of the gas and 
to moisture. In order to avoid the so-called “ Forcier-Krankheit,” 
that is, the formation of internal tensions caused by the heating 
of brass which has been worked below its final temperature of solidi- 
fication, the metal should contain at least 70% of copper. Even 
with such alloys, consisting entirely of the a-solution, trouble may 
occur unless, after they have attained their final shape, they are 
rendered stable by suitable reheating. T. H. P. 


The System : Copper Sulphate, Copper Chloride, Potassium 
Sulphate, Potassium Chloride, and Water at 30°. F. A. H. 
ScuRE(tNEMAKERS and (Miss) W. C. pe Baat (Proc. K. Akad. Wetens-h. 
Amsterdam, 1914, 1'7, 533—545).—The corresponding systems con- 
taining ammonium and sodium in place of potassium have been 
described in previous papers (A., 1909, ii, 403; 1911, ii, 592). In 
the present case the solubility data indicate that the solid phases 
occurring at 30° are the simple salts K.SO,, KCl, CuSO,,5H,O and 
CuCl,,2H,O, the double salts K,SO,,CuSO,,6H.O, 

7 ' 2KCIl,CuCl,,2H.0, 
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and a salt corresponding with the formula K,SO,,CuCl, or 
2KCI1,CuSO,, which sometimes separates in combination with one 
molecule of water and at other times in the anhydrous condi- 
tion. The spatial model which serves to represent the equilibrium 
relationships is accordingly characterised by seven surfaces of 
saturation, each one of which corresponds with one or other of the 
above-mentioned solids. In addition, it has been found that a 
substance of the composition 6KC1,2CuSO,,H,O sometimes separates 
out as a metastable phase. 

Data showing the composition of solutions saturated with respect 
to one, two, and three solid phases are recorded in a series of 


tables. H. M. D. 


The Stokes Method for the Determination of Pyrite and 
Marcasite. E. T. ALiten and J. L. Crensnaw (Amer. J. Sci., 1914, 
[iv], 38, 371—392).—Stokes’ method (A., 1902, ii, 87) has been 
used in connexion with the authors’ work on the artificial produc- 
tion of crystallised forms of iron sulphide (A., 1911, ii, 1093; 1912, 
ii, 354). The details of the method and its limitations are here 
stated more fully. L. J. 8. 


Effect of Temperature and Acidity in the Formation of 
Marcasite and Wurtzite. E.T. ALLEN and J. L. Crensnaw; with 
Microscopic Study by H. E. Merwin (Amer. J. Sci., 1914, [iv], 38. 
393—431).—The authors’ earlier results on the formation of the 
unstable forms (marcasite and wurtzite respectively) of iron 


sulphide and zine sulphide (A., 1912, ii, 354, 1055) have been 
re-investigated and confirmed, and new data determined. 


L. J. 8. 


Constitution of Aluminates. II. Epwasp G. Manin (J. 
Amer, Chem. Soc., 1914, 36, 2381—2383).—The author criticises 
Blum’s paper (A., 1913, ii, 963), and maintains the accuracy of the 
view expressed by Mahin, Ingraham, and Stewart (A., 1913, ii, 
139) that the solubility of aluminium hydroxide in alkali hydroxide 
solutions is due rather to its colloidal properties than to the forma- 
tion of salts. E. G. 


Constitution of Aluminates. Wutiiam Bium (J. Amer. Chem. 
Soc., 1914, 36, 2383 —2384).—In reply to Mahin (preceding abstract) 
the author advances certain considerations in justification of his 
contention that definite aluminates of the composition MAIO, 
probably exist in aqueous solution. . 


Bebaviour of Ammonium Phosphomolybdate with Ammon- 
ium Hydroxide. Putty Braart Sircar (J. Amer. Chem. Soc., 1914, 
36, 2372—2374).—Gibbs (A., 1884, 560, 713) has shown that a 
solution of ammonium phosphomolybdate in ammonia deposits 
crystals of the compound 2(NH,),;P0,,5Mo00,,7H,0. 

It has now been found that when excess of solution of ammonia 
(D 0°91) is added to dry ammonium phosphomolybdate, heat is 
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developed, and a white, crystailine salt, (NH,),Mo,0,,3NHsg, is 
produced, which gradually loses ammonia. If more dilute ammonia 
(D 0°92) is employed, a precipitate is not formed, but a solution 
is obtained which on evaporation yields crystals of the compound 
(NH,).Mo,0,,3NH,;; the salt described by Gibbs is but seldom 
obtained. When ammonium phosphomolybdate is treated with a 
large excess of strong solution of ammonia (D 0°90), the crystalline 
precipitate is first produced, and, on further addition of ammonia, 
dissolves to form a solution from which a gelatinous substance 
separates; the latter compound, (NH,),HPO,, is very hygroscopic. 
Ordinary ammonium molybdate was found to have the composition 
(NH,),Mo,0,,,4H,0. E. G. 


Mineralogical Chemistry. 


Rubidium Microcline. V. [. Vexnapsxr (Bull. Suc. frang. Min., 
1913, 36, 258—265. Compare A., 1911, ii, 122).—Analysis of the 
bluish-green microcline (Amazon-stone) from the Ilmen Mountains, 
Urals, showed the presence of 3°12% Rb,O, corresponding with 
10°89% of the silicate Rb,Al,Sip0,,. Spectroscopic examination of 
orthoclases from the neighbourhood of Mursinka, Urals, suggested 
the presence of even larger amounts of rubidium. The very frequent 
presence of rubidium and cesium in potash-felspars and in micas 
accounts for the wide distribution of these elements in the earth’s 
crust and in sea-water. L. J. S. 


Searlesite, a New Mineral. Esper 8. Larsen and W. B. Hicks 
(Amer. J. Set., 1914, [iv], 38, 437—440).—This new mineral was 
washed from a sample of clay from a boring at Searles Lake, San 
Bernardino Co., California. It has the form of small, white 
spherulites, which are composed of radial fibres, the optical charac- 
ters of which suggest monoclinic symmetry. The mineral is rather 
soft, and fuses below red-heat to a nearly clear glass. It is readily 
decomposed by hydrochloric acid, and is appreciably soluble in 
water. The optical constants show a gradual change when the 
material is treated with acids. Analysis of the impure material 
gave I, and deducting CaCO, (present as calcite) 21°63%, MgCO, 
6°41%, insoluble (quartz, felspar, chlorite, etc.), and hygroscopic 
water, these results are re-calculated under II: 


H,O. H,0. 
SiQo. B03. Naod. KO. CaO. MgO. FeO. AloM3. >105°.<105°. COg, Insol. Total. 
° 980 770 O60 12°10 420 4114 O22 5°72 O78 12°84 11°88 10098 
Il, 56°41 16°26 12°78 1°00 _ 182 1°39 037 9°47 - _ _ 100°00 


The formula Na,O,B,0,,48i0,,2H,O when written in the form 
NaB(SiO,).,H.O shows an analogy to that of analcite, 
NaA1(S8103).,H,0. 
L J. 8. 


ii, 852 ABSfKACTS OF CHEMICAL PAPERS. 


The Decomposition Products of Aluminium-containing, 
Siliceous Rocks, and in Particular of the Laterites of Mada- 
gascar. A. Lacrorx (Compt. rend., 1914, 159, 617—622. Compare 
Vouv, Arch. Muséum, 1913, 5, 255).—A compari-on of the rock 
formations in Madagascar and French Guinea, and the changes 
which these rocks undergo on weathering. In Madagascar the 
surface of the land is covered by red earth, and not by a rocky 
crust, although the latter is visible in places. There is an absence 
of the specialisation in the manner of weathering according to the 
nature of the original rock, which was found in Guinea. The 
diabases, basalts, and syenites decompose, giving gibbsitic laterites. 
Total transformation also occurs, in some cases, into colloidal 
aluminium silicate and colloidal aluminium hydroxide, this mode 
cf decomposition being seldom, if ever, found in Guinea. The 
gneisses, mica-schists, and granites, forming the greater part of the 
central rock system, most frequently decompose, giving a mixture 
of aluminium silicate and hydroxide. This is the change which 
cecurs in most of the red earths. In one place bauxitic laterite 
was found comparable to that of the African zone of concretion. 
A further change, taking place at the expense of the granite and 
the pegmatite, yields a kaolin identical with that of temperate 
climates, but sometimes containing a little free aluminium hydr- 
oxide and some colloidal aluminium silicate. A final method of 
decomposition, not observed in Guinea, consists in the production 
of a gibbsitic laterite, comparable to that from the diabases, except 
that the unattacked quartz remains, and owing to the extreme 
poverty in iron, or even its absence, these laterites are very light 
in colour, and sometimes even quite white. A point worthy of ncte 
is that the same rock, for example, pegmatite, undergoes different 
methods of decomposition at the same altitude and in localities only 
a few kilometres apart and under similar conditions. No satisfac- 
tory explanation 1s at present given of this difference. The author 
states that the red earths of Madagascar are improperly called 
laterites, and should rather be named lateritic clays. W. G. 


Hydrographical Chemistry. Relation Between the Different 
Salts in Sea-Water. A. Manve ut (Ann. Chim. Applicata, 1914, 2, 
132—153).—The author gives a summary of the literature dealing 
with the saline composition of sea-water and with the methods 
suggested for calculating the total salinity from the proportion of 
one constituent ion, for example, chlorine. A description is given 
of the work carried out by Sérensen (Mem. Acad. Roy. Sci. Lett. 
Danemark, 1902, [vi], 12, No. 1). The statement made by various 
investigators that no constant relations exist between the propor- 
tions of the different constituents of sea-water has been controverted 
by Ruppin (A., 1911, ii, 123), who demonstrated, in particular, the 
constancy of the ratio, sulphate to chloride. Ruppin examined only 
two samples of water from the Mediterranean, and the author has 
now extended the investigation to a number of other samples 
from the Mediterranean and Adriatic Seas. The mean value of 
the ratio 100SO, : Cl is found to be 11°614, the maximum diverg- 
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ence being +0°041 to —0°029; Ruppin’s value is 11597. Waters 
collected near the mouths of rivers naturally show varying values 
for this ratio. T. H. P. 


Analytical Chemistry. 


Weighing Bureite. H.S. Bamwey (J. /nd. Eng. Chem., 1914, 6, 
941).—A burette for weighing out quantities of such liquids as 
oils, etc., consists of a graduated glass tube holding about 30 c.c. ; 
the top of the tube is closed with a stopper, and the lower end is 
narrowed and then drawn out to a jet. This jet is closed by a glass 
rod which passes through a hole in the stopper and extends down 
the centre of the tube, the bottom of the rod being ground into the 
jet. The lower narrow part of the tube is also ground on its 
exterior, and fits into a small glass foot, so that the apparatus may 
stand on the balance pan. To discharge a portion of the contents 
of the tube the latter is removed from the foot and the centre rod 
raised slightly. W. F. &. 


Methods for Extractions by means of Immiscible Solvents 
from the Point of View of the Distribution Coefficients. 
II. J. W. Marpen and Vanna Exttorr (J. Jad. Eng. Cham., 1914, 6, 
928—934. Compare this vol., ii, 483).—The distribution coeffi- 
cients of a number of substances have been investigated with a 
view to ascertaining the best conditions under which to make 
extractions. It is shown that chloroform is a better substance than 
ether for the extraction of aconitine and codeine from their aqueous 
solutions. Chloroform is also a better solvent for strychnine than 
mixtures of chloroform and ether, whilst ether answers well for the 
extraction of cocaine. The distribution of citral between lemon 
oil and 45% and 50% alcohol is discussed; the latter strength of 
alcohol yields the better results, since 90% of the citral is extracted 
when 1 volume of the oil is shaken with 18 volumes of 50% alcohol. 
No rapid method has been devised for the extraction of morphine, 
but a use of the distribution ratio is suggested in order to avoid 
continued extractions. W. P. S. 


Method for Preparing a Neutral Ammonium Citrate Solu- 
tion. J. M. McCanpuess (7. Ind. Eng. Chem., 1914, 6, 921—922).— 
The citric acid to be employed is well mixed and ground, and a 
weighed portion of 0°35 gram is titrated with V /10-alkali hydroxide 
solution, using phenolphthalein as the indicator; if the acid is 
pure and uneffloresced, exactly 50 c.c. of the alkali solution will be 
required. One thousand eight hundred and fifty grams of the pure 
acid, or its equivalent in effloresced or impure acid, are then placed 
in a large stoppered bottle, dissolved in about 7 litres of water, and 


Se 2. Sa. 2s 


li. 854 ABSTRACTS UF CHEMICAL PAPERS. 


a quantity of ammonia is added in the ratio of 1 part by weight of 
actual ammonia to 3°765 parts of anhydrous citric acid. The 
ammonia solution added must be titrated previously, using methyl- 
orange as indicator, and may be used in the form of the concen- 
trated solution or after dilution; in the latter case less water is 
employed to dissolve the citric acid. The mixture is shaken until 
any remaining citric acid is dissolved, cooled, and diluted to 
D 1:09. The volume of the resulting solution is about 10 litres. 
The accuracy of the solution may be confirmed by the distillation 
method, by the method described by Patten and Marti (A., 1913, ii, 
790), or by that of Eastman and Hildebrand (this vol., ii, 675). 
WwW. B. &. 


Accuracy of Neumann’s Method for the Estimation of 
Phosphorus. H. S. Hatcro Warp.iaw (J. Roy. Suc. New South 
Wales, 1914, 48, 73—93).—The results obtained in the estimation of 
phosphoric acid by Neumann’s method (A., 1903, ii, 243; 1905, ii, 
68) are always too high, the error increasing with the amount of 
phosphate present. The application of the method to pure phos- 
phates and to milks shows that when dealing with 22 mg. of phos- 
phoric acid (P,O;) the average error is +4%. The error is due to an 
excess of molybdenum carried down with the ammonium phospho- 
molybdate precipitate ; it does not depend on the rate of addition 
of the precipitant or on the time of contact of the precipitate with 
the mother liquor. To ensure complete precipitation of the phos- 
phoric acid, it is necessary to make the precipitation at 70—80°; 
the error cannot be eliminated by lowering the temperature, as 
this leads to incomplete precipitation. W. P. B. 


Rapid and Accurate Method for the Estimation of Carbon 
in Iron and Its Alloys. Ernst SzAsz (.7. Soe. Chem. Ind., 1914, 33, 
994-997. Compare A., 1913, ii, 621).—The apparatus described 
previously is medified. An electrical crucible furnace is employed, 
and the boat containing the iron is placed in one end of a porcelain 
tube which is open at both ends. This tube is surrounded by a 
similar, slightly larger tube closed at the end which is placed in 
the furnace; the space between the two tubes may contain a 
mixture of cobalt oxide and fire-clay. The outer ends of the tubes 
are connected by a stuffing-box, and surrounded by a cooling jacket. 
The oxygen is supplied to the outer end of the inner tube, and the 
combustion gases leave the apparatus by a side-tube on the outer 
porcelain tube, and are conducted to the gas-measuring apparatus 
or to an absorption vessel. Dilute sulphuric acid (1 : 10) is used in 
place of mercury in the gas-measuring burette. Both the method 
and apparatus are patented. Ww. re 


Properties of Some Calcium and Magnesium Salts, and 
their Bearing on the Quantitative Separation of these Metals. 
OC. Bromperc (Chem. Weekblad. 1914, 11, 1002—1008).—A criticism of 
methods recommended for the separation of calcium and mag- 
nesium. The author condemns the method of crystallising magnes- 
ium oxalate recommended by Jannasch, but advocates the dilution 
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method of Hefelman and of Richards, the cold precipitation and 
the double precipitation methods of Fresenius, and the method 
involving the solution of magnesium oxalate by addition of excess 
of oxalate. A. J. W. 


Rapid Methods for Glass Analysis. E. C. SuLuivan and W. C. 
Tayor (J. Ind. Eng. Chem., 1914, 6, 897—899).—A method for the 
analysis of glass containing silica, lead, sodium, potassium, and 
small quantities of iron, aluminium, calcium, and magnesium, 
consists in decomposing the glass with hydrofluoric acid, the 
fluorides in turn being decomposed by oxalic acid. One gram of 
the powdered glass is treated with hydrofluoric acid and 2 grams 
of oxalic acid, the mixture is evaporated to dryness, and heated 
sufficiently to expel the excess of oxalic acid ; this evaporation with 
oxalic acid (and water) is twice repeated. The residue of oxalates 
is treated with hot water, cooled, and filtered ; the insoluble portion 
consists of lead oxalate, with a trace of calcium oxalate, and the 
lead may be estimated as sulphate. The filtrate from the lead 
oxalate is evaporated to dryness, the residue is ignited to decom- 
pose the oxalates, dissolved in hydrochloric acid, and the solution 
employed for the estimation of the bases. If arsenic and antimony 
are present, they must be removed from the soluble oxalates by 
treatment with hydrogen sulphide before the oxalates are decom- 

osed. 

. In the case of borosilicate glasses the boric acid may be estimated 
by the method described by Wherry (A., 1909, ii, 92), but untrust- 
worthy results are obtained when the glass also contains lead and 
zinc unless the method is modified as follows: 0°5 gram of the 
glass is fused with 3 grams of sodium carbonate, the mass is treated 
with water, and the solution filtered. About 7 c.c. of concentrated 
hydrochloric acid are added to the filtrate, the solution is heated 
to boiling, and excess of calcium carbonate is introduced, the 
process being then continued as described by Wherry. W. P. S. 


Sulphate Method for Standardising a Magnesium Salt Solu- 
tion. C. W. Foutk and O. R. Sweeney (J. Amer. Chem. Soc., 1914, 
36, 2360—2372).—In the course of an investigation into the 
causes of the discrepancies in the results obtained in the precipita- 
tion of magnesium as magnesium ammonium phosphate by different 
methods and by different workers, a study was made of the pre- 
paration and standardisation of a solution of a magnesium salt. 

A sample of magnesium chloride, which contained sodium, was 
purified by precipitating the magnesium as magnesium ammonium 
carbonate (Bray, A., 1909, ii, 431), converting this into magnesium 
ammonium chloride, and heating the latter in a current of dry 
hydrogen ciloride. Weighed quantities of the anhydrous mag- 
nesium chloride thus obtained were converted into the sulphate. 
In order to accomplish this operation, a special form of apparatus 
was devised, which enables a substance to be heated in a combustion 
tube and transferred to a weighing bottle without exposure to the 
air. Six experiments were made on the conversion of the 
anhydrous chloride into the sulphate, and the results obtained 
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agreed very closely with those calculated, and thus furnished 
evidence of the accuracy of the sulphate method for standardising 
magnesium salt solutions. E. G. 


Use of Hydrofluoric Acid in the Separation of Copper and 
Lead from Tin and Antimony by means of the Electric 
Current. LeRoy W. McCay (J. Amer. Chem. Soc., 1914, 36, 
2375—2381).—In an earlier paper (A., 1909, ii, 351) the author 
described a method for the separation of antimony from tin by 
precipitation with hydrogen sulphide from a solution containing 
hydrofluoric acid; the tin, under these conditions, remains in 
solution. 

It has now been found that when a hydrofluoric acid solution 
containing both antimony and tin in their higher states of oxida- 
tion is submitted to the action of the electric current, neither metal 
is precipitated. If copper, or lead, or both are also present in a 
nitric acid solution containing hydrofluoric acid, the copper is 
deposited at the cathode and the lead, as peroxide, at the anode. 
Experiments are described which show that this method can be 
employed for the quantitative separation of copper or lead from tin 
or from antimony, and for the analysis of alloys containing all 
four metals. It has also been found that from a nitric acid solution 
containing hydrofluoric acid, copper can be separated from 
tungsten, and mercury and silver from tin and antimony. E. G. 


Estimation of Calomel in Calomel Tablets. J. W. Marpen 
and O. FEF. Cusuman (Amer. J. Pharm., 1914, 86. 511—516).— 
A method described by Kohn and Ostersetzer (A., 1913, ii, 436), in 
which mercury haloids are boiled with water and sodium peroxide, 
the precipitated mercury separated by filtration, and the halogen 
estimated in the filtrate, was found to be trustworthy for the esti- 
mation of calomel in calomel tablets. Methods depending on the 
estimation of the mercury as sulphide, volatilisation of the mer- 
curous chloride, reduction of the calomel to metallic mercury, or 
the iodometric titration of the calomel, yielded untrustworthy 
results. W. P. &. 


Alcoholometry. II. A. F. Josern and W. N. Rag (J. Soe. 
Chem. Ind, 1914, 33, 991—992. Compare A., 1913, ii, 884).— 
Results of determinations of the densities of solutions containing 
from 0 to 1°7% of alcohol are recorded; a 1% (by weight) alcohol 
solution was found to have D®-5 0°99299. It is pointed out that 
the ordinary density tables in the books supplied for use’ with 
Syke’s hydrometers contain an inaccurate statement to the effect 
that 1 gall. of distilled water at 60° F. weighs 10 lIb.; this is true 
at 62° F. (as given in Bedford’s tables), and the densities given in 
“Table I” therefore refer to water at 62° F. There are also slight 
inconsistencies between the main hydrometer table and the density 
table (Table I). Bedford’s tables are more trustworthy, both at 
high and low temperatures, and any error in these tables rarely 
exceeds that which would be caused by an error of one division in 
the reading of the hydrometer. W. P. S. 
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the seed-coats of (SARKAk), A., i, 
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(LIEBERMANN and Karpos), A., i, 
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preparation of, from acetylene (GrUN- 
STEIN), A., i, 488 
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estimation of (MirkrN), A., ii, 755. 
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2:4-di-iodo-, and 
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alkyl derivatives (RAy and FrEr- 
NANDES), T., 2159; P., 181. 
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- Bayer & Co.), A., 


INDEX OF SUBJECTS. 


Acetoacetic acid, absorption spectra of 
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Acetolactal (Fiscnrr), A., i, 253. 

Aceto-8-naphthalide, 1- bromo- . hydro- 
bromide (FRANZEN and Ennis), A., i, 
163. 
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salts, water and (FRANKFORTER and 
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sulphide and (VecINo y VERONA), 
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detection and estimation of, in ne 1 


See Acetophenone, 


“? i, 


(CERVELLO and GixcENT!), A Me 4 
354. 
estimation of (Marriott), A., ii, 79. 


estimation of, in chloroform (Dor- 
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504. 
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quali separation of acetaldehyde 
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fermentation (BOYSEN-JENSEN), A 
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(PFEIFFER and HALPERIN), 
923. 
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Aceto-o-toluidide, 3:5:6-tribromo-, and 
3:5:6-tribromo-4-nitro- (BLANKSMA), 
A., i, 400. 

5-Acetoxy-2-acetyl-3:4-diphenyl-1- 
methyl-A!-cyc/opentene (KNOEVENA- 
GEL, JuNG, and Rimscury), A., i 
164. 

Acetoxyacetylurethane 

A., i, 22. 


(VOSWINKEL), 


| p-Acetoxybenzsynaldoxime (BRADY and 


A., i, | 


Dunn), T., 827; P 
o-Acetoxybenzoic acid (acctylsalicylic 
acid ; aspirin) and its derivatives (v. 
KRANNICHFELD?T), A., i, 284. 
manufacture of salts of (GERNGROSS 
and Kast), A., i, 1071. 
calcium salt, preparation of (VAN 
ITALLIE and Ouivier), A., i, 
1202. 
sodium salt, preparation of (WULFING), 
A., i, 957. 
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a-Acetoxyisobutyric acid, a-chloro-, and 
its derivatives (BLAISE), A., i, 1051. 


| 8-Acetoxyisobutyric acid, a-chloro-, and 


Acetonylbis-o-thiolbenzoic acid, and its | 


ethyl ester (FRIEDLANDER and RIssk), 
A., i, 878. 

1-Acetonyl-A'-cyclohexene, preparation 
f (HaworTH, Fyre, and Mackay), 
T., 1670. 


8-Acetonylphenylacetic acid, 4:6-dini- | 


tro-, and its derivatives (BorscHE and 
Banr), A., i, 31. 
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of (Lo Monaco), A., i, 631. 
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(PATERNO, CHIEFFI, and PERRET), 


A., ii, 321. | 
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ammonia on (GABRIEL), A., i, 
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SELBACH, and ScHROpER), A., i, 
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2:3-dihydroxy-, and its acetyl deriva- 


tive (v. KRANNICHFELDT and 
HaARsMA), A., i, 190. 

oximino-, derivatives of (Dry), T., 
1044; P., 79. 


Acetophenonesemicarbazones, action of 
o regges acid on (Wi1Lson, HEIL- 


BRON, and SUTHERLAND), T., 2904; 
Pu 295. 
Acetophenone-p- tolylhydrazone (Bo- 
VINI), A., i, 325. 
Acetothiocarbimidoglucose (FISCHER), 
A., i, 663. 


3-Aceto-2:5-thioxen. 
dimethylthiophen. 


See 3-Acetyl-2:5- 


a-hydroxy-, esters of (FouRNEAU and 
‘TIFFENEAU), A., i, 138. 
Acetoxyethoxy-p-benzoquinone, diiodo- 


(Jackson and Boron), A., i, 551. 
Acetoxymercuri-acetyl-, -dimethy], - 
-ethyl-, and -methyl- anthranilic 


acids, esters (SCHOELLER, HUETER, 
and Forster), A., i, 893. 

Acetoxymercurianthranilic acid, methyl 
ester (SCHOERLLER, HuETer, and Fér- 
STER), A., i, 892. 

1- (and 2-) Acetoxymercuri-8 (and -a)- 
naphthol-6 (and 4-) sulphonic acids, 
sodium salts (BRIEGER and ScHULE- 
MANN), A., i, 612. 

1-Acetoxymercuri-S8-naphthylamine 


(BRIEGER and SCHULEMANN), A., i, 
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2-Acetoxy-5-methoxybenzoic acid, 


methyl ester (KLEMENC), A., i, 274. 
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aB-dibromo- (LAMMER), A., i, 409. 
Acetoxyphenyl-4-methyl sulphoxide 

(ZINCKE and Eset), A., i, 681. 
p-Acetoxyphenylpropionic acid, a8-di- 
chloro- (PFEIFFER, FrirscH, PANSKY, 
and WINDHEUSER), A., i, 838. 
Acetoxypropionic acid,a-chloro-, and its 
derivatives (BLAISE), A., i, 1051. 
Acetylacetone, metallic derivatives, ab- 
sorption spectra of (MorGAN and 
Moss), T., 189. 
compounds of, with palladium and 
ruthenium (BARBIERI), A., ii, 375. 
Acetylacetonecarbamide. See 4:6-Di- 
methyldihydropyrimid-2-one 
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4-Acetyl-3-m-acetoxyphenyldihydro- 
pe a Wg gg (EKELEY and 
SLATER), A., i, 576. 
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(ELLINGER and HENSEL), A., i, 905. 

Np-Acetyl-o-benzenehydrazo-p-ethyl- 
phenol (v. AUWERs and MICHAELIs), 
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Acetylbrucinolone, oxidation of (LEUcHS 
and Raven), A., i, 317. 

Acetylearbamic acid, bromo-, 
chloro-, esters of (VOSWINKEL), A., 
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Acetylearbamide, sublimation and de- 
rm eo of (Datra and Gupta), 
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SEN, and STADLER), A., i, 666. 
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4-Acetyl-3-0-, -m- and -p-chlorophenyl- | 


dihydro-2:4-benzoxazine-1l-ones 
(EKELEY and SLATER), A., i, 576. 
Acetylcholine from ergot (Ewins), A., 


i, 467. 
bromide “ chloride (FouRNEAU and 
PacE), A., i, 939. 


—— (v. Braun, Kru- 
BER, and Aust), A., i, 1140. 
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Braun, Kruser, and Aust), A., i, 
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(Veccni), A., i, 726. 
Acetyldimethylpyrroles, 
rivatives of (VEccHrI), 


isomeric, de- 


A., i, 727. 
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organo-metallic “compounds on (lo- 
citscn), A., i, 373, 375, 393, 403. 

Acetylenic compounds, thermochemistry 
of (MourEN and AnprRB), A., ii, 30. 

7-Acetyl-5-ethoxy-1:3-dimethyluramil 
(Brirz and Strure), A., i, 589. 

Np-Acetyl-o-p-ethylbenzenehydrazo-p- 
ethylphenol (v. AUWweErs and Mr- 
CHAELIs), A., i, 747. 

Acetylglycine, hydrolysis of, by enzymes 
(Dox and Rurn), A., i, 238. 

Acetylguaiacolearboxylic acid, methyl 
ester (KLEMENC), A., i, 273. 

Acetylhydrourushiol, dinitro-, and its 
potassium salt (Magima and Naka- 
MURA), A,, i, 194. 

7-Acetyl-5-methoxy-1:3-dimethyluramil 
(Britz and Strur ez), A., i, 589. 

e-Acetyl-8-methylhexoic acid, and its 
semicarbazone (RUPE and JAGER), A., 
i, 132. 

2- -Acetyl- 1-methylindole, 5-amino-, and 

5-nitro-, and their derivatives (DIELs 


and Dirst), A., i, 322. 

Acetylmethylmorphimethine metho- 
bromide (v. Braun, KRuUBER, and 
Aust), A., i, 1139. 


1-Acetyl-1-methylcyclopentane, and its 
semicarbazone (MEERWEIN and Mtu- 
LENDYK), A., i, 852. 


| B-Acetyl-8-methylpropylenediethyldi- 


8-Acetyl-2:5-dimethylthiophen and its | 


derivatives (ZILBERFARB), A., i, 316. 
7-Acetyl-1:3-dimethyluramil (Biirz and 

SrruFe), A., i, 589. 
2-Acetyl-3:4-diphenyl-1-methyl-A!- 

cyclopentene, 5-hydroxy-, and its de- 


rivatives (KNOEVENAGEL, JUNG, and | 


Rimscuiy), A., i, 164. 


Acetylene, physical properties of (MAAss | 


and McInrosn), A., i, 473 

action of, on zinc and magnesium 
organic compounds (IocrrscH), A., 
i, 405. 

preparation of additive compounds of, 


with halogen hydrides akan 


FABRIK GRIESHEIM-ELEKTRON), A 


i, 647. 
preparation of acetaldehyde from 
(GrinsTeErn), A., i, 488. 


preparation of thiophen from (STEIN- 
KopF and KircHHOoFF), A., i, 425. 

reactions of mixtures of liquid am- 
—_ and, on metals (CuTTRELL), 


, i, 373. 
diiolides ethylenic isomerism of 
(CHAVANNE and Vos), A., i, 796. 


Acetylene, dichloro- (BéErsRKEN and 
CARRIERE), 


A., i, 795. 
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Bayer & Co,), A., i, 21. 
1-Acetyl-1-methyl- 3-isopropylcyclopent- 
ane, and its semicarbazone (MEERWEIN 
aud MUHLENDYk), A., i, 852. 
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esters of (WILLSTATTER and CLARKE), 
A., i, 286. 
5-Acetyl-a-methylvaleric acid and its 
semicarbazone (RuPE and JAGER), A 
i, 132. 
1-Acetyl-5-phenylcarbamylimino-3-p- 
tolylpyrazoline (v. Meyer and FRIED- 
RICH), A., i, 996. 
4-Acetyl-1-pheny]-2:3-dimethyl-5-pyr- 
azolone (FARBWERKE VORM. MEISTER, 
Lucius, & Brinine), A., i, 1002. 
a-Acetyl-8-phenyl-8-2-cyclopentanonyl- 
propionic acid, ethyl ester (ScHwyzeR 
and CrRUIKSHANKS), A., i, 541. 
1-Acetyl-1-pheny1-5-pyrazolone, phenyl- 
hydrazone of (PAULY, GILMOUR, and 
Wi), A., i, 486. 
8-Acetylpropylenediethyldiamine (Far- 
BENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 21. 
Acetylquinol, monomethy] ether and 3- 
nitro- (KLEMENC), A., i, 273. 
Acetylsalicylic acid. See o-Acetoxy- 
benzoic acid. 
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Acetylstrychninolone, dihydroxy- 
(Leucus and ScHWAEBEL), A., i, 862. 
Acetylsulphuric acid, sodium salt (VAN 

Pesk1), A., i, 653. 

7-Acetyltheophylline 

SrruFr), A., i, 589. 

Acetylthiocarbamidomalonamide (JouN- 

son and Nicoxer), A., i, 331. 

Acetylthiolnaphthathioxin (GHosH and 

Sites), T., 1400. 

4-Acetyl-3-m- and -p-tolyldihydro-2:4- 

benzoxazine-l-ones (EKELEY and 

StaTErR), A., i, 576. 

Achasma walang, oil from leaves of 

(ScH1mMEL & Co.), A., i, 67. 

Acid, C,H,.0,, and its derivatives, from 
ethyl chloroglyoxylate and a-hydr- 
oxytsobutyric acid (BLAISE), A., i, 
141. 

C,H,O,N (+ H,0), from oxidation of 
nitrosantalin dimethyl ether (CAIN, 
SIMONSEN, and SmirH), T., 1341. 

C,)H 02, extracted from soot (KNECHT 
and Hresert), A., i, 794. 

C,,H,;0,Br;, from tetrabromo-o-benzo- 
quinone and 
(JaAcKsON and Fiske), A., i, 297. 

C,,H,O,Br,, from tetrabromo-o-benzo- 
quinone and sodium hydroxide 
(JACKSON and Fiske), A., 1, 297. 
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(BualIsk), A., i, 384. 

C,,H,,0,, from condensation of cyclo- 
pentanone and ethyl succinate 
(Stoppe), A., i, 688. 

Ci3H,,0,, three, from ethyl succinate 
and 3-methylcyclohexanone(SToBBE), 
A., i, 690. 

C,,H32.0,, from a-hydroxy-a-octylse- 
basic acid (LE Sueur and WITHERs), 
T., 2810; P., 257. 

C,;H,,)0,N Br, from 5-bromo-N-methyl- 
isatin (BoRScHE and Jacoss), A., i, 
323. 

Acids, nature of (ArMsTRONG and Wor- 
LEY), A., ii, 441. 

relation between absorption spectra of, 
and their salts (WRIGHT), T., 669 ; 
Fr) = 

physical relations of water and 
(Kusprerscuky), A., i, 9. 

catalytic activity of (DAwson and 
Powts), T., 1093; P., 60. 

catalysis of, by means of manganous 
oxide (SABATIER and MAILHE), A., i, 
547. 

ionisation and catalytic activity of 
(Dawson), P., 112. 

affinity constants of, and their catalytic 
action (TAYLOR), A., ii, 353. 


(BILTz and 


sodium hydroxide | 


ii. 1007 


Acids, velocity of solution of metals in 
(CENTNERSZWER and Sacus), A., ii, 
550. 

compounds of carbamide with (pu 
Toit), A., i, 150. 
physiological reduction of (KNoop and 
OxsER), A., i, 229. 
catalytic esterification of (BopRovx), 
A., ii, 117. 
estimation of, volumetrically (THIEL), 
A., ii, 66. 
which precipitate calcium salts, toxic 
effects of, and in presence of 
magnesium salts (STARKENSTEIN), 
A., i, 1029. 
aliphatic, preparation of (STAHLER), 
A., i, 378. 
ultra-violet absorption spectra of 
(Hewrt), A., ii, 6. 
electrical conductivity of the potass- 
ium salts of (BuNnBuRY and 
Martin), T., 417; P., 8. 
electrolysis of molten metallic salts 
of (PETERSEN), A., i, 798. 
equilibrium of, with water (TsaKka- 
Lotos), A., ii, 709. 
oxidation of (RAPER), 
1122. 
rotation of esters of optically active 
earbinols and (PiIcKARD and 
Kenyon), T., 830. 
substituted, hydrolysis of esters of 
(DrusHEL), A., ii, 554. 
conversion of, into their lower 
homologues (LEVENE and West), 
A., i, 246. 
preparation of cellulose esters of 
(CHEMISCHE FABRIK von HeEy- 
DEN), A., i, 1046. 
action of halogen-substituted esters 
of,on phosphorous esters( ARBUZOV 
and Duntn), A., i, 653. 
decomposition of, by higher fungi 
(SPIECKERMANN), A., i, 465. 
degradation of, in the animal body 
(Hermanns), A., i, 360. 
containing arsenic, preparation of 
(HEINEMANN), A., i, 672. 
containing arsenic and phosphorus, 
preparation of (HEINEMANN), 
A., i, 672. 
saturated, purification and melting 
i P (LEVENE and WEsT), 


hy % 


b 
damosn and BarreEts), A., i, 
482. 
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Acids, aliphatic, unsaturated, hydro- 
genation of, and their esters (DE 
NorpiskKE FAsriker De-No- 
Fa), A., i, 655. 

unsaturated higher, in sardine oil 
(Masima and OKapa), A., i, 380. 
aromatic carboxylic, preparation of 
esters of (BADISCHE ANILIN- & 
Sopa-Fasrik), A., i, 683. 
carboxylic, and thiocarboxylic, ultra- 
violet absorption spectra of 
(Hantzscu and Scuarp), A., ii, 5. 
acid salts of (PFKIFFER, BIRENC- 
WEIG, HorMANN, and WIND- 
HEUSER), A., i, 834. 
compounds of catechol with alkaline 
salts of (WIENLAND and DENZzEL), 
A., i, 953. 
degradation of, in the animal body 
(FRIEDMANN, Honsto; Iwa- 
), A., i, 779; (Momose), 
A., i, 780. 
dibasic, esterification of (KAILAN), 
A., ii, 41, 553. 
acid salts of (JUNGFLEISCH and 
LANDRIEV), A., i, 13, 416, 657, 
1071. 
action of benzoin with the chlorides 
of (McCompiz and PaRkEs), 
T., 1687; P., 185. 
reaction of esters of, with organo- 
magnesium compounds (KALI- 
SCHEV), A., i, 918. 
dilute, conductivity of (PAINE and 
Evans), A., ii, 835. 
fatty, in the tissues of cold-blooded 
animals (WEILL), A., i, 453. 
determination of the composition of 
mixtures of (TWITCHELL), A., ii, 
685. 
detection of arachidie acid in (Fa- 
cHtni and Dorta), A., ii, 153. 
estimation of, in soaps (BEsson), 
A., ii, 589. 
separation of liquid from solid, in 
fats and oils (DE WAELE), A., ii, 
782. 
iodo-fatty, behaviour of, in the organ- 
ism (GASTALDI), A., i, 458. 
organic, dissociation constants of 
(KENDALL), A., ii, 93. 
conductivity of, in ethyl alcohol 
(WIGHTMAN, WIESEL, and JoNnEs), 
., li, 832. 
ration of ammonium salts of 
IcMasteErR), A., i, 1122. 
velovity of esterification of (Kat- 
LAN), A., ii, 641. 
azcimides and hydrazides of (Cur- 
TIvs), A., i, 871, 873. 


A 
pre 
( 


additive compounds of, pairs of | Actinium-X, disintegration constant of 
(KENDALL), A., i, 1069, 


SUBJECTS. 


Acids, organic, compounds of dimethyl- 
pyrone with (KENDALL), A., i, 


858. 
estimation of, in vegetable sub- 
stances (Pozzi-Escor), A.,_ ii, 
77. 


preparation and properties of am- 
monium salts of (McMaster), A., 
i, 481. 

Ay-unsaturated, action of ultra-violet 
light on (STOERMER and SrTock- 
MANN), A., i, 962. 

weak influence of neutral salts on the 
dissociation of (McBAIN and CoLE- 
MAN), T., 1517; P., 135. 

| Acid amides. See Amices. 

Acid chlorides, action of, on tertiary 
benzylamines (TIFFENEAU and FuH- 
reR), A., i, 517. 

Acidity, dependence of, on the intensity 
of electrons (THIEL), A., ii, 66, 328 ; 
(Crato), A., ii, 328. 

| Aconitine, action of, on nerve (MaAc- 

NAUGHTON), A., i, 115. 

| Acraldehyde, preparation of (WirTzE- 

| MANN), A., i, 1050. 

| Acraldehyde, a88-frichloro-, and its de- 

rivatives (Prins), A., i, 648. 

Acridine derivatives, preparation of, 
from aminohydroxynaphthalene- 
sulphonic acids (FARBWERKE VORM. 
Meister, Lucius, and Brinine), A., 
i, 1090. 

| Acridine, 5-hydroxy- (acridol) (KLIEGL 

and FEHRLE), A., i, 868. 

1-Acridineanthraquinone-2-carboxylic 
acid, and 1-p-chloro- (FARBENFABRI- 

KEN vorM. F. BAYER and Co.), A., i, 


203. 
Acridol. See Acridine, 5-hydroxy-. 
Acridone, 10-hydroxy- (KuiiecL and 


FEHRLE), A., i, 867. 

Acrylic acid, behaviour of, in phloridzin 
diabetes (SCHWENKEN), A., i, 1156. 
Acrylic acid, a8-dichloro-, and B8-di- 
chloro-a-bromo-, and derivatives 

(Prins), A., i, 649. 

Actinium, origin of (GénRING), A., ii, 

608. 

determination of the molecular weight 
of (MARSDEN and Woop), A., ii, 
18. 

transformations of the active deposit 
of (MARSDEN and PerkIns), A., ii, 
410. 

y-rays of the disintegration products 
of (RUTHERFORD and RICHARDSON), 
A., ii, 13. 

emanation, period of transformation 
of (Perkins), A., ii, 410. 


(McCoy and Lemay), A., ii, 17. 
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Acylation, influence of steric hindrance 
on (MELDOLA and Ho.L.E-y), T., 410; 
P., 25. 

Additive reactions (Prins), A., i, 28. 

Address, presidential (Perkin), T.,1176; 

Fu 202. 
to section B of the British Associa- 
tion (WYNNE), A., ii, 643. 

Adenine, and mono- and di-chloro-, 
glucosides of (FiscHer and HEt- 
FERICH), A., i, 334. 

Adrenaline (suprarenine, cpinephrine), 


antagonism of guanine and (DESGREZ | 


and Dor.fans), A., i, 114. 
action of, on blood-vessels (WIGGERS ; 
SVETSCHNIKOY), A., i, 764. 
effect of, on the gaseous metabolism 
of the isolated mammalian heart 
(Evans and Ocawa), A., i, 452. 
effect of, on fatigue (Gruber), A., i, 
352. 
action of iodine on, in the body 
(Frey), A., i, 624. 
antagonism of, to morphine (GUBER), 
A., i, 358. 
hyperglycemia produced by (STEN- 
sTROM), A., i, 359. 
Adsorption (Rakovsk1), A., ii, 
(ScHMIDT-WALTER), A., ii, 
(TriMPLER), A., ii, 716. 
theory of (EUCKEN), A., ii, 433. 
laws of (JONKER), A., ii, 433. 
from solutions (WILLIAMs), A., ii, 111, 
807 ; (v. GkorGIEviIcs and Drert), 
A., ii, 541. 
coefficients of (BANCELIN), A., ii, 346. 
and surface tension, relation between 
(Parrick), A., ii, 249. 
Zgirite (HILLEBRAND), A., ii, 667. 
Affinity, measurements of, in aqueous- 
alcoholic solutions (v. EULER and 
BLompAHL), A., ii, 93. 
influence of pressure on (TIMOFEEV), 
A., ii, 94. 
chemical, thermodynamical calcula- 
tion of (NERNsT), A., ii, 246. 
residual, and co-ordination (MorGAN 
and Moss), T., 189. 
Air. See Atmospheric air. 
Alanine, solubility and optical activity 
of (PELuLINI and Coppola), A., il, 
233. 


434; 
542; 


l-Alanine, fate of, in diabetes (DAKIN | 


and Dup.ey), A., i, 778. 
Alanylmethylenemalonic 
ester (LEvy), T., 29. 
Albumin, historical notes on solutions 
of (BERCZELLER), A., i, 336. 
influence of chemical substances on 
the hydrolysis of (CanénicA), A., i, 
96 


acid, ethyl 


fermentation of (Euriicn), A., i, 786. 
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Albumin, nutritive value of (BAGLIONI), 
A., i, 349. 

racemised, non-antigenic properties of 
(TEN Broeck), A., i, 632. 

detection of, in urine (MAYER), A., ii, 
80; (JoLLEs), A., ii, 228; (LEs- 
PINASSE), A., ii, 689. 

estimation of, colorimetrically (R1re- 
LER), A., ii, 395. 

estimation of, in blood-serum (ZANDA), 
A., ii, 596. 

estimation of, in urine (ELDRED and 
PENCE; Scumiz), A., ii, 309; 
(Fottn and Dents), A., ii, 689. 

Albuminuria, production of, by phenol- 

phthalein (Hyprick), A., i, 628. 

Albumose, preparation of silver com- 

pounds of (CHEMISCHE FABRIK AUF 

AKTIEN vorm. E. ScHERING), A., i, 

757. 

Alcohol, C;H,,OCI, from epichlorohydrin 
and magnesium ethyl bromide 
(locitscH), A., i, 402. 

C,H,,0, from methyleyc/ohexanone 
and magnesium acetylene haloids 
(IoctrscnH), A., i, 394. 

C,.H,0, from menthone and mag- 
nesium acetylene haloids (locrrscx), 
A., i, 395. 

C,;H,,0, from calamus oil, and its 
acetyl derivative (SEMMLER and 
Spornitz), A., i, 69. 

CooH,.0, from cotton-root bark (PowER 
and Brown!no), A., i, 1163. 

Alcohols, preparation of, by the catalytic 
hydrogenation of aldehydes and 
ketones (Vavon), A., i, 694. 

critical temperatures of solution and 
hemolytic properties of (VANDE- 
VELDE), A., ii, 585. 

dissociation constants of (MICHAELIs), 
A., i, 16. 

viscosities of mixtures of formamide 
wth (ENGLIsH and TURNER), T., 
1656 ; P., 187. 

addition of carbon monoxide to 
(STAHLER), A., i, 378. 

oxonium compounds of (TSCHELIN- 
cEv), A., ii, 172. 

physical relations of water and (Ku- 
BIERSCHKY), A., i, 9. 

with acetylene linkings, preparation 
of (Iocitscn), A., i, 393, 401. 


aromatic, oxonium compounds of 
(TSCHELINCEV), A., ii, 171. 
aryl, catalytic hydrogenation of 


(SABATIER and Murat), A., i, 548. 
halogenated, synthesis of (IociTscH), 
A., i, 874, 375, 402. 
higher, formation of, from aldehydes 
by yeast (NEUBERG and STEEN- 
BOCK), A., i, 363. 
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Alcohols, primary, catalytic esterification 
of (Boprovx), A., i, 10. 
secondary, from the polymeride of 
crotonaldehyde and magnesium 
alkyl haloids (Dovris), A., i, 74. 
of the terpene series, oxonium com- 
pounds of (TscHELINCEY), A.,ii,172. 
Alcoholometry (BARENDRECHT), P., 160; 
(JosErH and Rar), A., ii, 856. 
Aldehydes, syntheses of (BLAIsE), A., i, 
1050. 


preparation of (SABATIER and MAIL- | 


HE), A., i, 547; (FABRIQUES DE 
Propuits CHIMIE ORGANIQUE DE 
LAIRE), A., i, 250. 

reduction of (Crusa and MiLant), A., 
i, 250; (CLEMMENSEN), A., i, 271, 
418. 

catalytic hydrogenation of (Vavon), 
A., i, 694. 

action of hydrocyanic acid on (JoNEs), 
T., 1560; P., 118. 

action of, on Grignard reagents 
(MARSHALL), T., 527; P., 13. 


condensation of y-ketonic acids with | 


(Borscue), A., i, 686. 
condensation of phloroglucinol with 
(WENZEL), A., i, 75. 
in soils (ScHREINER and SKINNER), 
A., i, 1195. 
action of, on striated muscle (VERZAR 
and FEe.rer), A., i, 1111. 
aliphatic, ultra-violet absorption spec- 
=~ (BIgLEcKI and Henri), A., 
ii, 7. 
dynamics of the action of halogens 
on (Dawson, Burton, and Ark), 
T., 1275; P., 117. 
action of iodine on (DAwsoN and 
MARSHALL), T., 386; P., 24. 
aromatic, phytochemical reduction of 
(NEUBERG and WELDB), A., i, 785. 
chlorinated, action of magnesium 
— on (Iocitscn), A., 
1, 403. 
1-Aldehydoanthracene-9-carboxylic acid, 
and its derivatives (LIEBERMANN and 
Karpos), A., i, 733. 
1-Aldehydoanthraquinone, 4-chloro- 
(AKTIEN-GESELLSCHAFT FUR ANILIN- 
FABRIKATION), A., i, 62. 
3-Aldehydoanthraquinone, 2-chloro-, and 
its derivatives (ULLMANN and Gupta), 
A., i, 414. 

2-Aldehydohydrindene, and its semi- 
carbazone (KENNER), T., 2694. 

m- and p-Aldehydophenylphthalamic 
acids and their salts and derivatives 
(GELMo), A., i, 183. 

m- and p-Aldehydophenylphthalimides 
_ _— derivatives (GELMo), A., 
i, q 


INDEX OF 
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Aldol (8-hydroxybutaldehyde), prepara- 
tion of (ConsorTiuM FUR ELEcrRoO- 
CHEMISCHE INDUSTRIE), A., i, 661. 

Aldols, preparation and reduction of 
(KyYRIAKIDEs), A., i, 488. 

Aldoses, estimation of (BLAND 

| Luoyp), A., ii, 820. 
| Alfalfa. See Lucerne. 
| Algew, brown, pigments of (WILLSTATTER 
and Pace), A., i, 708. 
marine, oxydase and 
(ATKINs), A., i, 640. 
Alizaric acid, potassium salt (WEINLAND 

and BINDER), A., i, 553. 

Alizarin a-methyl ether (Oxscn and 

PERKIN), P., 213. 

Alizarin-ferric acid, salts of (WEINLAND 

and BINDER), A., i, 553. 


and 


catalase in 


Alkali jperborates, preparation of 
(CHEMISCHE Fasrik REISHOLZ), 
A., ii, 125. 


carbonates, behaviour of lead salts 
with solutions of (AUERBACH and 
Pick), A., ii, 53, 54, 55. 
and hydrogen sulphites, action of 
methyl] iodide on pairs of (ARBUZOV 
and KArTASCHEY), A., i, 651. 
estimation of, volumetrically, with 
hydrochloric acid (BAXTER), A., 
ii, 385. 
hydrogen carbonates, dissociation pres- 
sures of (CAVEN and Sanp), T., 
2752; P., 268. 
cyanides, action of, on dextrose (RurP 
and Héuzur), A., i, 142. 
haloids, combinations of silver haloids 
with (SANDONNINI and Scarpa), 
A., ii, 204. 
hydroxides, preparation of (KERSTEN), 
A., ii, 459. 
action of carbonic acid on (THIEL 
and STROHECKB), A., ii, 448. 
molten, reactions in (FEUCHTER), 
A., i, 406. 
metals, absorption spectra of salts of 
(Hantzscu), A., ii, 230. 
magnetic properties of (PASCAL), 
A., ii, 97. 
molecular weights of salts of, and 
their compounds with alcohols 
(Turner and Bissett), T., 1777 ; 
P., 110. 
surface energy of salts of (JAEGER), 
A., ii, 840, 841. 
internal complex salts of the (LiF- 
scHItTz), A., ii, 512. 
crystallography of haloid salts of 
(Cook), A., ii, 771. 


and alkaline-earth metals, con- 


ductivity of mixtures of salts of 
(DoRoscHEVSKI and DvoRSsHAN- 
TSCHIK), A., ii, 419. 
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Alkali metals, double 


mercury and the (BAUBIGNY), A., | 


ii, 468. 
detection of, by flame reactions 
(Kopa), A., ii, 70. 
nitrites, preparation of (OSWALD), A., 
ii, 197. 
interaction of, and alkali alkyl 
sulphates (NxEo«1), T., 2371; P., 
220. 
trioxides, heats of formation of (DE 
Forcranp), A., ii, 337. 
alkyl] sulphates, interaction of alkali 
nitiites and (Nxoe1), T., 2371; P., 
220. 
polysulphides (RuLE and THOoMAs), 
T., 177, 2819; P., 270. 


protosulphides, iy sical properties of 
(RENGADE and CosrEANv), A., ii, 
362. 

selenosulphates and _thiosulphates, 


action of nitro-substituted aryl 
haloids on (Twiss), T.,1672 ; P.,187. 


Alkalis, dilute, conductivity of (PAINE | 


and Evans), A., ii, 835. 

fused, mechanism of the action of 
(Le Sueur and WIrTHERs), T., 
2800 ; P., 257. 


estimation of, volumetrically (THIEL), 


A., ii, 66. 

estimation of, in blood (FEDERER), 
A., ii, 219. 

free, estimation of, in soaps (Bos- 
SHARD and HuGGENBERG), A., ii, 
218 ; 


(HEERMANN), A., ii, 293; | 


(Kine, GENIN, and FLORENTIN), | 


A., ii, 294. 
Alkaline earth carbonates, transforma- 
tions of, and of their mixtures 
(BorKek), A., ii, 204. 
cyanides, action of, on dextrose (Rupp 
and Héuzue), A., i, 142. 
hydroxides, action of carbon dioxide 
on (THIEL and STROHECKER), A., 
ii, 448. 
metals, absorption spectra of salts of 
(Hanrzscn), A., ii, 230. 
and alkali metals, conductivity of 
mixtures of salts of (Doro- 
SCHEVSKI and DvoRSHANTSCHIK), 
A., ii, 419. 
compounds of nitrogen and hydro- 
gen with (DAFERT 
KLAUZ), A., ii, 125. 


and Mr- 


detection of, by flame reactions | 


(Kopa), A., ii, 70. 
nitrites, preparation of (OswWALp), 
A., ii, 197. 
Alkaloids, biological formation and 
function of (GADAMER), A., i, 467. 
action of, on ketones (PATERNO, CHIEF- 
FI, and DE Fazi), A., i, 1137. 
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sulphates of , Alkaloids, function of, in plants (Mi:- 


LER), A., i, 1117. 
action of, on germination of seeds 
(S1emunpD), A., i, 787. 
from cinchona. See Cinchona. 
from ipecacuanha. See Ipecacuanha. 
morphine. See Morphine. ; 
from opium. See Opium. 
of quebracho bark. See Quebracho 
bark. 
from strychnos. See Strychnos. 
solubility of, in carbon tetrachloride, 
and its use in their estimation 
(Gort), A., ii, 393. 
estimation of, by means of their dis- 
placement curves (GouBAU), A., ii, 
394. 
Alkyl groups attached to nitrogen, esti- 
mation of (MEYER and STEINER), 
A., ii, 302. 
haloids, action of metal-ammoniums 
on (CHABLAY), A., i, 918. 
action of, on magnesium alkyl and 
aryl haloids (SpArn), A., i, 1, 
506, 650. 
reactions of, -with phenoxides and 
ethoxides (SHRODER and ACREE), 
T., 2582; P., 228. 
iodides, relative activities of, with 
sodium phenoxide (SEGALLER), T., 
106, 112. 
nitrites, colour reactions of (HARPER 
and Macsern), P., 15. 
phosphites, action of acidified water 
on (ARBUZzOV), A., i, 651. 
sodium thiosulphates, action of hydro- 
gen peroxide on (Twiss), T., 36. 

Alkylidenehydrazines, catalytic decom- 
position of (KIsHNER), A., i, 129. 

Alkyloxides, metallic action of, with 
alkyl ethers of boric acid (CAmBt), A., 
i, 478. 

Alkyloxyl groups, action of Grignard’s 
reagents on (SIMONIS and REMMERT), 
A., i, 270. 

Allantoin (Givens), A., i, 1144. 
effect of adrenaline on the elimination 

of (FauTa), A., i, 1016. 

Allanturic acid (TrTHERLEY and Cop- 
pIn), P., 115. 

Allophane, clays resembling (AARNIO), 
A., ii, 212. 

Allotropy, theory of (Smits), A., ii, 420, 

546, 611. 

theory of, applied to the electrolytic 
dissolution and deposition of metals 
(Smits), A., ii, 165. 

and the electrical deposition of metals 
(ConEn), A., ii, 332. 

Alloys, preparation of, for magnetic re- 
searches (DE FREUDENREICH), A., 
ii, 707. 
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Alloys, electrolytic deposition of (KrE- 
MANN, Sucuy, and Maas), A., ii, 
96; (KREMANN, Sucny, Lorser, 
and Maas), A., ii, 422 ; (KREMANN, 
Lorber, and Maas), A., ii, 615; 
(KREMANN and LorBer, KREMANN 
and Maas), A., ii, 616. 

use of calcium carbide in the forma- 
tion of (Hopexrinson), A., ii, 
462. 

volume changes in (CHAMBERLAIN), 
A., ii, 367. 

specific volume of (GUERTLER), 
340. 

effect of rapid cooling on the consti- 
tution of (GULLIVER), A., ii, 
623. 

binary metallic, effect of undercooling 
on the structure of (LAMPLOUGH 
and Scort), A., ii, 770. 

magnetic and thermal properties of 
(Dirret), A., ii, 26. 

feebly magnetic, magnetic suscepti- 
bility of (Dupvy), A., ii, 334. 

specific heat of (ScHUBEL), A., ii, 530 ; 
(Rouwa), A., ii, 531. 

action of nitric acid on (STANSBIE), 
A., ii, 124. 

Allyl alcohol, preparation of (CHATTA- 
way), T., 151; (KoEHLER), A., i, 
133. 

Allyl derivatives, preparation of (CuE- 
MISCHE FABRIK AUF AKTIEN VORM. 
E. Scnerine), A., i, 9. 

haloids, preparation of (CHEMISCHE 
FABRIK AUF AKTIEN vorM. E. 
ScuErino), A., i, 245. 

iodide, preparation of (Darra), A., i, 
650. 


A., ii, 


Allylamine, compounds of — salts 
with (Preronr and Pinortt), A., i, 
1200. 

Allylammonium 
-chloride eax 
WEINZIERL), A., i, 502. 

5-Allylbarbituric acid (GusELL wee 
FUR CHEMISCHE INDUSTRIE), A., i, 
208. 

Allylene, action of magnesium ethyl 
bromide on (Iocrrscn), A., i, 393 

Allylformamidinethiolacetic acid hydro- 
chloride (RAY and FERNANDEs), T., 
2161; P., 181. 

Allylcyclohexanones, and their deriva- 
tives (CORNUBERT), A., i, 969. 

Allyliminothiocarbonic ‘acid, esters of 

(ScHNEIDER, CLIBBENS, HULLWECK, 
and STEIBELT), A., i, 668. 

O-phenyl-S-ethyl ester) ScHNEIDER 
and WrEDB), A., i, 951. 


and 
and 


telluri-bromide 
Fury, 


Allylpinacolin (HALLER and BAUER), 
A., i, 550. 
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Allylthiocarbamide, action of, on amino- 
compounds (Rossi), A., i, 1169. 

Allylthioncarbamic acid, methyl] ester, 

preparation of (RosCHDESTVENSK]), 
A., i, 812. 

methyl and propyl esters, and their 
silver salts (SCHNEIDER, CLIBBENS, 
HiLuweck, and STEIBE.T), A., i, 
668. 

phenyl ester (ScHNEIDER and WREDE), 
A., i, 950. 

Allylthiourethanes, thermochromism of 
silver salts of (SCHNEIDER and HULL- 
WECK), A., i, 668. 

Allylthiourethaneglucoside, and _ its 
tetra-acetyl derivative (SCHNEIDER, 
CuiisBeNns, HULLWECK,and STEIBELT), 
A., i, 670. 

Allylisothujone (HALLER), A., i, 67. 


Aloes, constituents of (TuTrn and 
NAuUNTON), A., i, 121. 

Alstonia scholaris, constituents of the 
latex of (ULTER), A., i, 912. 


Aluminates. See under Aluminium. 
Aluminium, band spectrum of (pg Gra- 
MONT), A., ii, 82. 
electrolytic value action of (ScnHULzE), 
A., ii, 523. 
electrometallurgy of (PAscaL and 
JouNIAUX), A., ii, 370. 
nickel-plating on (CANac and Tas- 
SILLY), A., ii, 165. 
heat of cooling of (LASCHTSCHENKO), 
A,, ii, 427. 
precipitation of, in presence of fluor- 
ides (CAVAIGNAC), A., ii, 388. 
compounds of catechol with, and their 
alkali salts (WEINLAND and DeEn- 
ZEL), A., i, 525, 
and manganese, action of, on the 
growth of plants (PFEIFFER and 
BLANCK), A., i, 243. 
distribution of, in the vegetable king- 
dom, and its microchemical detec- 
tion (KRATZMANN), A., ii, 678. 
Aluminium alloys with copper, influence 
of nickel on (READ and GREAVEs), 
A., ii, 655. 
with copper and nickel (GuILLET), A., 
ii, 271. 
with gold (Hrycock and NEVILLE), 
A., li, 812. 
with mercury, properties and applica- 
tions of (BERGER), A., ii, 575. 
with silicon (RORERTS),T.,1383 ; P.,143. 
Aluminium salts, astringent action of 
(BARINETTI), A., i, 232. 
Aluminium bromide, cryoscopic constant 
of (IsBEKov), A., ii, 26. 
carbide, action of, on metallic salts 
(Hitpert, Ditmar, and Gritr- 
NER), A., i, 27. 


= 


INDEX O 


Aluminium perchlorates (WEINLAND and 
ENsGRABER), A., ii, 130. 
chloride, action of, on turpentine 
(STEINKOPF and FREUND), A., i, 
304. 
haloids, critical temperature of (RoTIN- 
JANz and Sucnopsk}), A., ii, 535. 
hydroxide, acidic and colloida] proper- 
ties of (SLADE and Potack), A., 
ii, 811. 
hydrosols from (Rosk), A., ii, 731. 
action of magnesium salts on com- 
pounds of, with organic com- 
pounds (QUARTAROLI), A., ii, 
468. 
nitride, preparation of, from its ele- 
ments (WoLF), A., ii, 566. 
lecture experiment to show forma- 
tion of (Russ), A., ii, 46. 
silicates (GANs), A., ii, 55, 657. 
colloidal, nature of (SrrEMME), A., 
ii, 208. 
action of salt solutions on (SCHNEI- 
DERHOHN), A., ii, 469. 
lithium silicates (JAEGER and SIMEK), 
A., ii, 810. 
sulphate, native, from Chile (Bapo), 
A., ii, 62. 
reciprocal solubility influence of 
ferric sulphate on (WirtTH and 
BAKKE), A., ii, 472. 
Aluminates, constitution of (MAHIN ; 
Buivum), A., ii, 850. 
Aluminium detection, estimation, and 
separation :— 
detection of traces of (PETIT), A., ii, 
221. 
detection of, microchemically (RatTH- 
GEN), A., ii, 71. 
commercial, analysis of, and its light 
alloys (BELASIO), A., ii, 388. 
assay of (BHATTACHARYYA), A., ii, 
221. 
estimation of (IVANov), A., ii, 671. 
estimation of, in bauxite (TRAUT- 
MANN), A., ii, 71. 
estimation of, in mineral 
(Deve), A., ii, 149. 
estimation and separation of, from 
chromium, iron, manganese and 
zine (VAN PELT), A., ii, 492, 582. 
separation of iron and (Borcr), A., ii, 
147. 
Aluminium apparatus, destruction of, by 
copper (Pikos), A., ii, 272. 
Aluminium bronze, attempts to prepare 
(KREMANN, LoRBER, and MAAs), A., 
ii, 615. 
Aluminium cathode. See Cathode. 
Amanita muscaria, basic extractives of 
(Ktne), A., i, 912. 
isoAmarine, reactions of (SNAPE), P., 6. 


waters 
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d- and J-isoAmarine, rotation of, and 
their derivatives (SNAPE), P., 151. 
Amber oil, constituents of (KAnoLy), A., 

i, 558. 
Amides (FRANCHIMONT), A., i, 21. 
synthesis of, in plants (PRIANISCHNI- 
KOV), A., i, 239. 
formation of carbamates in the degra- 
dation of (Monr), A., i, 516. 
of amino-acids, preparation of (CHEM- 
ISCHE WERKE Vorm. H. Byk), A., 
i, 20. 
saponification of, by sulphuric acid 
(BouGAuULt), A., i, 839. 
acid, preparation of periodides of 
(Moore and ‘THomaAs), A., i, 
1130. 
action of Grignard reagents on (Mc- 
KENZIE, MARTIN, and Rute), T., 
1583 ; P., 182. 
mixed secondary, hydrolysis of, by 
alkalis (T1rHERLEY and Srvusss), 
T., 299; P., 12. 
Amidopersulphuric acid. See Hydro- 
xylamineisosulphonie acid. 
Amines (JoHNsON and AMBLER), A,, i, 
264. 
preparation of nitrates of (NxoG!), 
Hep Save: F.,' ae 
formation of compounds of metallic 
haloids and (EpHratm and Livy), 
A., f, 17. 
compounds of, with benzoyldehydr- 
acetic acid (ScHéTTLE), A., i, 840. 
action of nitrous acid on (Oppo and 
Cresaris), A., i, 1174. 
action of sulphur on (Hopcson and 
Drx), T., 952; P., 82. 
interaction of .methyl sulphate and 
(WERNER), T., 2762; P., 260. 
method of distinguishing primary and 
secondary from tertiary (MouUREU 
and Mienonac), A., i, 808. 
aromatic, preparation of (BADISCHE 
AnILIN- & Sopa-Fasrik), A., i, 
35. 
mercuration of (MorGAN and EL- 
LioTT), P., 186. 
perchlorates of (SPALLINO), A., i, 
827. 
primary, hydrates of (Binet), A., i, 
501. 


aromatic, separation of hydrochlor- 
ides of, from the reaction pro- 
ducts (PoMERANZ), A., i, 948. 
tertiary, action of 2:4:6-trinitroanisole 
on (Konn and Graver), A., i, 
83. 
Amino-acids (GEAKE and NIERENSTEIN), 
A., i, 1057. 
formation of, from glyoxals (DAKIN 
and DupLey), A., i, 906. 
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Amino-acids, influence of acids and 
alkalis on the optical activity of 
(Woop), T., 1988; P., 220. 

preparation of amides of (CHEMISCHE 
ERKE vorM. H. Byrk), A., i, 20. 
formation of anhydrides by (HELLER), 
A., i, 178. 
preparation of ferrous salts of (Horr- 
MANN, LA RocueE & Co.), A., i, 20. 
formation of phosphoric acid deriva- 
tives of (NEUBERG and OERTEL), 
A., i, 602. 
resolution of metallic salts of (Bar- 
KER), P., 295. 
— of, on esters (HAMLIN), A., i, 
97. 
decomposition of (KNoop), A., i, 358. 
action of yeast on (EmRiicn and 
ZaMKoV), A., i, 910. 
effect of, in growth (OsBorNE, MEN- 
DEL, Ferry, and WAKEMAN), A., 
i, 620. 
fate of, in the body (vAN SLYKE and 
MevER), A., i, 104, 105. 
fate of, in tissues (MATTHEWS and 
Netson), A., i, 1185. 
metabolisin of. See Metabolism. 
action of leucocytes and kidney tissue 
on (LEVENE and Meyer), A., i, 
227. 
decomposition of, in the animal organ- 
ism (FROMHERZ and HERMANNS), 
A., i, 905. 
detection of (ENGELAND), A., ii, 394. 
detection of, in blood (ABDERHALDEN), 
A., i, 346. 
Herzig and Meyer’s reaction applied 
to (BurRN), A., ii, 507. 
detection of, by the carbamido-acid 
reaction (Lippicn), A., ii, 505, 
506. 
estimation of, by means of triketo- 
hydrindene hydrate (HERZFELD), 
A., ii, 225. 
estimation of, in barley, malt and 
beer (ADLER and RUCKDESCHEL), 
A., ii, 674. 
estimation of, in blood (RosENBERG ; 
LEMATTE), A., ii, 504. 
estimation of, in urine (LEMATTE), 
A., ii, 305. 
Aminoazo-compounds (CASALE and Ca- 
SALE-Saccui), A., i, 1180. 
Amino-compounds, action of allylthio- 
carbamide on (Rossr), A., i, 1169. 
Aminohydrazines (FRANZEN and Vv. 
First), A., i, 206. 


a-Amino-8-hydroxy-compounds, _reac- 


tions of, as cyclic structures (IRVINE 
and Fyre), T., 1642; P., 179. 

a-Amino-ketones, secondary (GABRIEL), 
A., i, 696. 
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a-Aminonitriles, mechanism of Strecker’s 
synthesis of (SNESAREV), A., i, 670. 
Ammonia, preparation of, from its ele- 
ments (CARO), A., ii, 724. 
formation of, from calcium cyanamide 
(MANUELLI), A., i, 812. 
action of ultra-violet light on (CoEHN 
and PRINGENT), A., ii, 404. 
decomposition of, by radium emana- 
tion (WouRTzEL), A., ii, 238. 
electrolytic oxidation of (OESTER- 
HELD), A., ii, 357. 
anodic oxidation of (SCAGLIARINI), 
A., ii, 558. 
equilibrium of water and (Smirs and 
Postma), A., ii, 808. 
equilibrium of, with phosphoric acid 
and water (PARKER), A., ii, 848. 
action of sulphur dioxide on (OGAWA 
and AoyAMA), A., ii, 264. 
highly compressed, action of, on or- 
ganic compounds (STAHLER), A., i, 
501. 
liquid, reactions of mixtures of acetyl- 
ene and, with metals (CoTTRELL), 
A., i, 373. 
production of, by herbivora as a pro- 
tection against acidosis (HART and 
NEtson), A., i, 619. 
ainount of, in milk (TILLMANS, SPLITT- 
GERBER and RiFFaArtT), A.,.i, 454, 
1024. 
rate of disappearance of, from blood 
(JAcoBsON), A., i, 1012. 
volatilisation of, from soils (LEMMER- 
MANN and FresEntvs), A., i, 1120. 
quantitative distillation of (DILLING- 
HAM), A., ii, 575. 
estimation of, in illuminating gas 
(Epwarps), A., ii, 575. 
estimation of, in urine (BENEDICT 
and OsTERBERG), A., ii, 143; (LE- 
MATTE), A., ii, 305. 
from proteins, estimation of, in water 
(WINKLER), A., ii, 674. 
Ammonification in soils, influence of 
arsenic on (GREAVES), A., i, 236, 
237. 
Ammonium bases, deliquescence of salts 
of (PEDDLE), T., 1025; P., 81. 
action of, on living cells (RUHLAND), 
A., i, 365 
eyclic, electrolytic oxidation of 
(NEUNDLINGER and Cuur), A., i, 
727. 
organic, influence of solvents on the 
molecular weights of salts of (Tur- 
NER and PoLuarp), T., 1751; P., 


79. 

substituted, double platinic, cupric 
and silver iodides of (Darra and 
Guosn), A., i, 729. 
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Ammonium salts, studies of solutions of | 


(SLADE), T., 1351; P., 150. 

of organic acids, preparation and 
properties of (McMaster), A., i, 
481, 1122. 

inactive, stereoisomerism of (WEDE- 
KIND and BANDAU), A., i, 81. 


ss . | 
containing asymmetric carbon and | 


nitrogen atoms (WEDEKIND and 
BANDAU), A., i, 730. 
use of, in wine-making (MARCILLE), 
A., i, 792. 
Ammonium auribromide (GuUTBIER and 
Huser), A., ii, 281. 
azoimidesulphonate (TRAUBE 
VockEroptT), A., ii, 359. 
chloride and cupric chloride, heat of 
formation of compounds of (BouzaT 
and CHAUVENET), A., ii, 105. 
chlorides, mixed crystals of man- 
ganese and (Foore and Saxton), 
A., ii, 720. 
dichromates, mixed crystals of potass- 
ium and (DuFFour), A., ii, 719. 
ferriphosphates and _ ferrisulphate 
(WEINLAND and ENSGRABER), A., 
ii, 132. 
scandium fluoride, sulphite, and sul- 
phate (MryEeR, WaAssJUCHNoV, 
Drapier, and BoDLANDER), A., ii, 
369. 
haloids, dissociation of (SMITH and 
Peyton), A., ii, 628. 
hydrazinesulphonate (TRAUBE 
VockEropT), A., ii, 358. 
hydroxide, relative strengths of, and 
substituted ammonium hydroxides, 
measured by their action on a 
pseudo-base (TINKLER), T., 995; 
P., 70. 
cerimolybdates (BARBIERI), A., ii, 656. 
peroxide (MELIKOV), A., ii, 50. 
magnesium phosphate, calcination of 
(GIRAL PEREIRA), A., ii, 816. 
phosphomolybdate, behaviour of, with 
ammonium hydroxide (Srrcar), A., 
ii, 850. 
platinibromide (GuTBIzeR, Krauss, 
and v. Miuier), A., ii, 664. 
rhodimolybdate (BARBIERI), A., ii, 
375. 
sulphate, preparation of (BaDISCHE 
ANILIN- & Sopa-FAsrik), A., ii, 
649. 
equilibrium in the system: lithium 
sulphate, sulphuric acid and (VAN 
Dorp), A., ii, 114. 
and thiocyanate, manurial experi- 
ments with (SrurTzER and Goy), 
A., i, 916. 
cadmium sulphate, 
(VeREs), A., ii, 127. 


and 


and 


preparation of 
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Ammonium samarium sulphate (KEYEs 
and JAMEs), A., ii, 370. 
Ammonium organic compounds :— 
Ammonium cyanate, transformation of, 
into carbamide in absolute alcohol 
(Ross), T., 690; P., 56. 

methyl sulphate, and its substituted 
derivatives, isomeric transformation 
of (WERNER), T., 2762; P., 260. 

Amphiboles, optical study of (Forp), 
A., ii, 211. 

Amygdalase and Amygdalinase, ageing 
of (BERTRAND and Compton), A., i, 
1149. 

Amygdalin, hydrolysis of (G1aJa), A., i, 
1099. 


Amy] esters, liquid crystals of (Vor- 
LANDER and JANECKE), A., ii, 9. 
n-Amyl alcohol, formation of, by yeast 
(NevBeERG and Norp), A., i, 785. 


formation of, from  valeraldehyde 
(NEUBERG and STEENBOCK), A., i, 


363. 
isoAmyl alcohols, preparation of (CHEM- 
ISCHE FABRIK AUF AKTIEN voRM. E. 
ScnHERING), A., i, 917. 
isoAmylamine hydrate (Brper), A., i, 
501. 
p-isoAmylaminobenzoic acid, and _ its 
acetyl derivative (HousEN, FREUND, 
and KELLNER), A., i, 43. _ 
Amylaminophenylarsinic acid(OcHsLIN), 
og te Oe 
isoAmylammonium telluribromide (Gut- 
BIER, FLuRy, and WEINZIERL), A., i, 
502. 
isoAmylanilinium telluri-bromide and 
-chloride (GuTBIER, FLuRY, and WEIN- 
ZIERL), A., i, 502. 
Amylase, action of ultra-violet light on 
(M. and Mme. CHaAvucarp), A., i, 


889. 

in dry fodder (Nerpie), A., i, 914. 

isoAmylbenzamide, and its hydrochlor- 
ide (DEHN and BALL), A., i, 1170. 

isoAmyldihydroiscindole and its salts 
(TIFFENEAU and FuHrREr), A., i, 
519. 

d-Amyl mercaptan (Vorocrek and VESE- 
LY), A., i, 644. 

0-isoAmylnormorphine, and its deriva- 
tives and cyano- (v. BRAUN, KRUBER, 
and Aust), A., i, 1141. 

Amylomyces rouxii, formation of fat by 
(Gouptt), A., i, 465 

Amylopsin, action of, on pepsin (LONG 
and MuHLEMAN), A., i, 757. . 

Amyloses, plurality of (Tanrert), A., i, 
1167. 

cis- and trans-o-Amyloxycinnamic acids, 
and their salts (SroERMER and LADE- 

wie), A., i, 966. 
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Anacardium occidentale, anatomy and 
microchemistry of (KRATZMANN), A 
1162 

Anemia, chemistry of blood in (MEDAk), 

A., i, 35 
oxyg gen utilisation in (BIELING), A., 
614. 


sp Mo 


Anesthetics, local, use of phenylureth- 
ane derivatives as (FROMHERZ), A., i, 
780. 

Analysis, crystallochemical, 

(v. Feporov), A., ii, 210. 
electrolytic, switchboard for (Z1EGEL), 
A., ii, 739. 
electro-volumetric 
and Irano), A., ii, 775. 
physico-chemical volumetric (LANzA), 
A., ii, 66. 
piezometric. See Piezometric analysis. 
toxicological, purification of alcoholic 
extracts in (MAGNIN and Zappt), 
A., ii, 306. 

Anaphylaxis of guinea-pigs (WiILson), 
A., ii, 114; (BRADLEY and Sansvm), 
a i, 617. 

Andrographis paniculata, constituents 
of (BHADURI), A., i, 1118. 

Andrographolide (GorTER), A., i, 1204. 

Anemonin (ASAHINA), A., i, 561. 

Angaralite (MEISTER), A., ii, 480. 

4'-Angelicalactone, reactions of, with 
sodium methylenic derivatives (LosaNn- 
ITcH), A., i, 806. 

Ac- and A8s-Angelicalactones, prepara- 
tion of (G1LMouk), T., 74. 

Anhydrides, formation of, by amino- 


tables for 


(VAN SUCHTELEN 


acids (HELLER), A., i, 178. 
acid, 2 gr gg of, with water 
(Kruyt), A., ii, 256. 


action of, on feathery — 
(TIFFENEAU and Funrer), A., i, 
517. 
colour reactions during hydrolysis 
of (DrEcKMANN), A., i, 691. 
aliphatic, —— of hydration of 
(BOESEKEN and VERKADE), A., ii 
256. 
— preparation of (VAN PEs- 
KI), A., i, 653 
Anhydro- B-acetylamino-8-2-hydroxy-m - 
tolylpropionic acid (Posner and 
Hess), A., i, 46 
Anhydrobis-1:2-diketo-5:6-dimethoxy- 
hydrindene eg Roperts, and 
Ropinson), T., 2408. 
Anhydrobisphenacylmethylamine 
BRIEL), A., i, 697. 
Anhydrocotarnine-5:6-methylenedioxy- 
2-methylindole, and its salts (FouLDs 
and Rosrnson), T., 1970. 


(Ga- 


Anhydrocotarninenitro-a-methylmecon- 
ine (Hore and Rosinsovy), T., 


2103. 
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| Anhydrocotarnine-6-nitroveratrole (G. 


M. and R. Rosrnson), T., 1458. 

Anhydro-8-diacetylamino- B-6-hydroxy- 
m-tolylpropionic acid and its deriva- 
tives (PosNER and Hess), A., i, 47. 

Anhydrodichloralthiocarbamide and its 
derivatives (FrIst, NissEN, and STaD- 
LER), A., i, 667. 

Anhydroretenequinoneacetoacetic acid, 
ethyl ester, acetate (HEIDUSCHKA and 
KHUDADAD), A., i, 413. ~ 

a- and 8-Anhydroretoxyleneacetoacetic 
acids, ethyl esters (HEIDUSCHKA and 
Kuuvapap), A., i, 412. 

Anilic acid, iodo-, silver salt (JAcKson 
and Botton), A., i, 1079. 

Aniline, equilibrium of mercuric iodide 

and (PEARCE and Fry), A., ii, 846. 

velocity of reaction between mercuric 
acetate and (Ross!), A., ii, 189. 

compounds of hydrochloric acid and 
(THonvs), A., i, 162. 

complex compounds of iron containing 
(Spacv), A., i, 1089. 

cerimolybdate (BARBIERI), A., ii, 656. 

Aniline, 2-bromo-4-nitro- (KORNER and 

ConTARDI), A., i, 509. 

2:5-difluoro-, and its acetyl derivative 
(Swarts), A., i, 827. 

4-fluoro-3-chloro- (RiNKEs), A., i, 
1201. 

p-iodo-, preparation of (CHATTAWAY 
and ConsTABLE), T., 125. 

iodonitro-derivatives (BRENANS), A 
i, 516. 

nitro-, diazo-derivatives of (SVENTO- 
SLAVSKI), A., ii, 105. 

p-nitro-, chlorination of 
SCHEIM), A., i, 270. 

trithio-, and its salts and benzoyl de- 
rivative (HopGson and Drx), T., 
954; P., 82. 

Aniline-black, constitution of (GREEN 
and JouHnson), A., i, 95. 

Aniline colouring matters, action of, on 
bacteria (ISABOLINSKI and SMOLJAN), 
A., i, 783. 

Anilinesulphonic acids, iodo-, ~_ 
cular conductivities of (BoyLE), P., 
161. 

Anilinium tellurihaloids, o-, m-, and 
p-bromo-, and -chloro-, and 2-4-di- 
chloro-, and m-nitro- (GUTBIER, 
Fiury, and WEINZIERL), A., i, 502. 

1- -Anilinoanthraquinone, 3-bromo-2- 

amino (ULLMANN and ILLGEN), 
A., i, 332. 
1-0-cyano- (ScHAARSCHMIDT), A., i, 
732. 
1-Anilinoanthraquinone-2-carboxylic 
acid, 2’:5’-dichloro- (BADISCHE AN- 
ILIN- & Sopa-FaBrik), A., i, 62. 


(FLir- 
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2-Anilinoanthraquinone-3-carboxylic 
acid (ULLMANN and Gupta), A., i, 
414. 
Anilino-p-benzoquinone, diiodohydroxy- 
(JACKSON and Botton), A., i, 551. 
Anilinobutenedinitrile (Mourru and 
BONGRAND). A., i, 672. 
Anilinochloralformamide (Frist, Nis- 
SEN, and STADLER), A., i, 667. 
Anilinochloraloxamethane (Frist, NIs- 
SEN, and STADLER), A., i, 666. 
2-Anilino-l-cyanoanthraquinone, 
chloro- (SCHAARSCHMIDT), A, 
a-Anilinodibenzylidenehydrazine 
(SroLLé and HELWeErra), A., i, 750. 
2-Anilino-2-hydroxyperinaphthindan- 
1:3-dione and its derivatives and 2- 
m-nitro- (Errera and SorGs&s), A., i, 
59. 
2-Anilino-5-hydroxyterephthalic acid 
and 2-p-iodo-, and their ethyl esters 
(LIEBERMANN). A., i, 660. 
Anilinomethylenemalonic acid, ethyl 
ester, anilide of (Levy), T., 30. 
§-Anilino-2-y-naphthylaminobenzene- 
sulphonic acid, 5-op-dinitro- (FARB- 
WERKE VORM. MEISTER, LUCIUs, 
& Briinine), A., i, 325. 
§-Anilinophenylacetic acid, 2:4-dinitro-, 
ethyl ester (BorscnE and Baur), A., 
i, 30. 
5-Anilino-l-phenyl-3-anilopyrine and 
its salts (MicHAELIS and KIRSTEIN), 
A., i, 90. 
8-Anilino-8-phenyl-aa-diethylpropionic 
acid, and its 8-lactam (STAUDINGER 
and Matkgr), A., i, 58. 
5-Anilinophenylmalonic acid, 2:4-di- 
nitro-, ethyl ester (BorscHe and 
Baur), A., i, 30. 
3-Anilinophenylmethylnitroamine, 
2:4:6-trinitro- (VAN RomBuURGH and 
Scuepers), A., i, 37. 
a-Anilino-8-phenylpropionic acid, and 
its ethyl ester (JOHNSON and Sa#Ep- 
ARD), A., i, 1091. 
5-Anilino-2-p-toluidinobenzenesulphonic 
acid, 5-op-dinitro- (FARBWERKE VORM. 
Meister, Lucius, & Brtnineo), A., i, 
88. 
‘* Anilipyrine,” constitution of (CoMAN- 
puccl), A., i, 89. 
Anils, halochromy of (REDDELIEN), A., 
i, 695. 
Animals, action of emulsions of egg-yolk 
on (HANscHMIDT), A., i, 359. 
of the same species, toxic effects of 
digestion products on (Simon), A 


2-p- 
i, 732. 


"> 1, 


having no heat regulation, action of 
poisons affecting temperature on 
(ISENSCHMID), 


CVL. ii. 


A., i, 234. 
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Animals, cold-blooded, metabolism of 
(Denis), A., i, 106. 


cold-blooded, estimation of fatty acids 


and cholesterol in the tissues of 
(WEILL), A., i, 453. 
decerebrate, gaseous exchanges in 


(Wo.tF and HeEtg), A., i, 1185. 
herbivorous, production of ammonia 
by, to protect agaiust acidosis (HART 
aud NEtson), A., i, 619. 
marine, reaction of, oils and fats of 
(TorrE.LI and JAFFE), A., ii, 822. 
Anisaldehyde, hydrazones of (BovINI and 
GRAZIANI), A., i, 326. 
Anise oil, hydrogen 
(ALBRIGHT), A, ii, 819, 
m-Anisidine, salts ‘and derivatives of 
(REVERDIN and DE Lwvc), A., i, 
831. 
acyl derivatives of, and their nitration 
(REVERDIN and W1ipMER).A., i, 166. 
m-Anisidine, 2- and 6-nitro-, and 2:6- 
dinitro- (REVERDIN and WIDMER), 


number of 


A., i, 167. 
tr initro-, preparation of (FLURSCHEIM), 
i, 270. 


o-Anisidinearsinie acid. See 3-Meth- 
oxyphenylarsinic acid, 4-amino-. 


| §-p-Anisidinophenylmalonic acid, 2:4- 


dinitro-, ethyl ester (BoRscHE and 
BAnR), A., i, 30. 
2:5-o- and -p-Anisidinoterephthalic 
acids, ethyl esters (LIEBERMANN), A., 
i, 660. 
Anisole, p-fluoro- (Rinxkes), A., i, 679. 
m-iodo-, behaviour of, in the animal 
reg (Luzzatro and Satta), 
A., i, 459. 
2:4:6-trinitro-, action of, on a 
amines (KOHN and Graver), A ba a 
83. 
m-Anisoleazo-8-naphthol (REVERDIN and 
DE Lvc), A., i, 831. 
cis-4-Anisoy]-2:6-dimethylpiperazine, 
and its salts (Popr and Reap), T., 
233. 
Anisyl ethyl ether (SpArn), A., i, 651. 
o-Anisyldi-a-naphthylearbinol (KAUFF- 
MANN and EGNER), A., i, 40. 
p-Anisyldiphenylenemethyl, sodium de- 
rivative (SCHLENK and Marcus), A., 
i, 824. 
a-p-Anisyl-8-ethylbutane (SrArH), A., 
i, 4. 


Anisyl ethyl ketone (MAILHE), A., i, 
548. 

B- Anisylglucoside (BourqUELoT and 
Lupwie), A., i, 706 

ar ag diacetate (KNOEVENAGEL), 
A., i, 164. 

Anisylidenesminosntipyrine (TIFFEN 
EAU), A., i, 995. 
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5-Anisylidene-a-cinnamylidene-angeli- 
calactone (BorscHE, SAUERNHEIMER, 
and HEIMBURGER), A., i, 688. 

3-Anisylidenelevulic acid, and its deri- 
vatives (BorscHE, SAUERNHEIMER 
and HEIMBURGER), A., i, 686, 

Anisyl methyl ketone (MAILHE), A., i, 
648. 

and N-p-Anisylnaphthatriazoles, 
and p-nitro- (FERRERI), A., i, 740. 

Anisyl propyl ketone (MAILHE), A., i, 
548. 

2-p-Anisylquinoline-4-carboxylice acid, 
acetylearbiny] ester(FARBENFABRIKEN 
vorm. F, BAYER & Co.), A., i, 84. 

p-Anisyltrimethylarsonium iodide (Brr- 
THEIM), A., i, 344. 

Annual General Meeting, T., 1162; P., 
§9, 

Anodes, metallic, mechanism of reactions 

at (Scuocn), A., ii, 332; (GruBR), 
A., ii, 333. 

zirconium, valve action of (WALTER), 
A., ii, 23. 

Anthanthrone (KALB, LEcHNER, and 
RENNING), A., i, 849. 

Anthemis 
flowers of (PowER and BrownIne), 
T., 1829; P., 210. 

Anthocyanin, production of, from a com- 
pound extracted from green leaves, 
(ComBgEs), A., i, 121. 

colour changes of (Cver), A., i, 467. 

Anthocyanins (Combes; CveEt), A., i, 

240. 

and Anthocyanidins, production of 
(Everest), A., i, 978. 

from flowers and fruits( WILLSTATTER), 
A., i, 564. 

in plants (ComBEs), A., i, 366. 

relation between flavones and (WILL- 
sTATTER and MALLIson), A., i,1081. 

Anthophyllite from Elba (D’AcHIARDI), 
A., ii, 63, 

Anthracene, disodium derivative 
(ScHLENK, APPENRODT, MICHAEL, and 
THAL), A., i, 397. 

Anthracene, mono-, di-, and tri-chloro-, 
and their derivatives (LIEBERMANN 
and Breupet), A., i, 514. 

Anthracenecarboxylic acids, photo- 
chemical sensitiveness of (WEIGERT 
and KUMMERER), A., i, 535. 

Anthra-2:3-fluorenone. See 2:3-Phthal- 
oylfluorenone. 

Anthranil, ¢ribromo- 
Weiss), A., i, 181. 

Anthranilic acid (0-aminobenzoic acid), 
4-5-dibromo-, tri- and telra-bromo-, 


2-0- 


(LessER and 


3:6-dichloro-4:5-dibromo-, and tetra- 
chloro-, and their derivatives (LESSER 
and Wess), A., i, 180. 


nobilis, constituents of the | 


| Anthraquinone-1:2-acridone, 


| 


| 
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Anthranilic acids, halogen substituted 
(GRANDMOUGIN), A., i, 279. 

Anthrapyridone, chloro-, and chloro- 
bromo-, aud their derivatives (FAar- 
BENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 87. 

hydroxy- (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 324. 

Anthraquinone, chemistry of (ScHMIDT), 

A., i, 970. 
benzyl derivatives of (TsCHILIKIN and 
PAULSEN), A., i, 191. 

Anthraquinone, 8-amino-, derivatives of 
(KAUFFMANN and BuRCKHARDT), 
A., i, 55. 

1:4-diamino-, preparation of sulphuric 
acid compounds of (FARBENFABRI- 
KEN vor. F, Bayer & Co.), A., 
i, 298. 

2-amino-1-cyano- 
A., i, 732. 

3-bromo-2-amino, and its derivatives 
(Eckert and Hawa), A., i, 
995. 

dichlorotetrahydroxy-, and 5:6:7:8- 
tetrachloro-1:4-dihydroxy- (HévER- 
MANN), A., i, 702. 

2-nitro-1:4-diamino-, and its deriva- 
tives, and 2-nitro-1:4:5:8-tetra- 
amino- (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 193. 

5-nitro-1:4-diamino- (FARBENFABRI- 
KEN vor. F. BAykEr & Co.), A., i, 
298. 

Anthraquinones, preparation of con- 
densation products of (FARBENFAB- 
RIKEN vorM. F. Bayer & Co.), 
A., i, 63. 

preparation of sulphur derivatives of 
(BapiIscHE ANILIN- & Sopa-Fan- 
RIK), A., i, 63. 
microchemistry of (Senrr), A., 
754. 
amino-, preparation of derivatives of 
(CHEMISCHE FABRIK GRIESHEIM- 
ELEKTRON), A., i, 94. 
bromoamino- (BADISCHE ANILIN- & 
SopA-FaBrik), A., i, 62. 
hydroxy-, lake-forming of 
(Hirric), A., i, 701. 
Anthraquinone series, preparation of 
nitrogenous condensation products of 
the (FARBWERKE VORM. MEISTER, 
Lucius, & Briintne), A., i, 297. 
chloro- 


(SCHAARSCHMIDT), 


ii, 


power 


(ScHAARSCHMIDT), A., i, 732. 
Anthraquinone-2:3-acridone. See 2:3- 
Phthaloylacridone. 
Antbraquinone-2-aldehyde, 5-nitro-, and 
its derivatives (EcKERT), A., i, 703. 
Anthraquinone-1l-carboxylamide, 2-am- 
ino- (SCHAARSCHMIDT), A., i, 732. 
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Anthraquinone-2-carboxylic acid, carb- 
ethoxymethyl ester (BADIsc HE 
Anitin- & Sopa-Fasrik), A., i, 
683. 

Anthraquinone-2-carboxylic acid, 5-am- 

ino-, 5-nitro-, and their derivatives 


(EckER?), A., i, 703. 

1-chloro-, benzyl ester ew 
ANILIN- & Sopa-Fasrik), A., i, 
62, 683. 


Anthraquinone-3-carboxylic acid, 2- 
chloro-, preparation of, and its ethyl 


ester (ULLMANN and Gu pra), A., i, 
413. 
Anthraquinone-l-diselenide (FARBEN- 


FABRIKEN VORM. F. Bayer & Co.), 
A., i, 64. 

Anthraquinone-2:6- and -2:7-disulphinic 
acids (FARBWERKE vorM. MEISTER, 
Lucius, & Brinine), A., i, 63. 

Anthraquinonemethylanthrapyridone- 
acridone (ScHAARsCHMIDT), A., i, 
733. 

Anthraquinone-2:1-naphthacridone. See 
6:7-Benzo-2:3-phthaloylacridone. 

Anthraquinone-/V-1:1’-oxazine 
WERKE VoRM. MeEIsrEer, Lucius, & 
Brinine), A., i, 203. 

Anthraquinoneselenazole aud its sulph- 
onic acid (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 88. 

Anthraquinone-7-sulphinic acid, 
chloro-, and its chloride (FARBWERKE 
vorm. MEIsTEr, Lucius, & BRUNING), 
A., i, 63. 

Anthraquinone-l- and _  -2-sulphinic 
acids, and their salts (FARBWERKE 
vorm. Meister, Lucius, & Brinino), 
A., i, 63. 


| Anthronehydroxypyridone 


(FARB- | 


2- | 


Anthraquinonethiazoles, preparation of | 
eg ANILIN- & Sopa-FAas- | 


RIK), A., i, 203. 
amino-, and bromo- (BADISCHE ANI- 


LIN- & Sopa-Fasprik), A., i, 
87. 

Anthraquinone-2:3-xanthone. See 2:5- 
Phthaloylxanthone. 


Anthraquinonyl-2-acrylic acid (Eck- 
ERT), A., i, 703. 

2:1 ’Anthraquinonylaminoanthraquin- 
one-3-carboxylic acid, ethyl ester 
(ULLMANN and Gupra), A., 1, 415. 

2(1’)- and (2’)-Anthraquinonylamino-1- 
cyanoanthraquinones (SCHAAR- 
SCHMIDT), A., i, 732. 

Anthraquinonylamino-1-methylanthra- 
pyridone, 4:1’-eyano- (ScHAAR- 
scuMID?), A., i, 733. 

1:2-Anthraquinony]-2:3-anthracridone. 
See 2:3:8:9-Diphthaloylacridone. 

1-Anthraquinonylbenzotriazole 

MANN and ILLGEy), A., i, 332. 


(ULL- | 


| 
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Anthrimides, preparation of (FARB- 
WERKE VorRM. MEIstrER, Lucius, and 
Brtnino), A., i, 92. 
(LIEBER- 
MANN and Karpos), A., i, 734. 
Anthropopithecus troylodytes (chimpan- 
zee), purine — of (WELLS and 
CALDWELL), A., i, 1023. 
Antibolin (VAHLEN ; Mour and VAHL- 
EN), A., i, 618. 
Antigens, synthetic (Izar), A., i, 628. 
syuthetic, to the meiostigmin reaction 
for malignant tumours (IzAr and 
pI ZUATTRO), A., i, 355; (Izar and 
Ferro), A., i, 356. 

action of carbohydrates as (KUMAGAI), 
A... i, 13%. 

Antimony, heat of cooling of (Lascar- 
SCHENKO), A., ii, 427. 

Antimony alloys with selenium, thermo- 
electric studies of (PELABON), A.,ii,521. 

Antimony compounds, absorption spectra 

of (CRYMBLE), P., 179. 
with organic arsenic derivatives (FARB- 
WERKE VORM. MEISTER, Lucius, 
& Brinino), A., i, 609, 610. 
Antimony (¢ribromide, interaction of 
benzene and its derivatives with 
benzoyl chloride in presence of (MEN- 
SCHUTKIN), A., i, 673. 
pentachloride, properties of (MoLEs), 
A., ii, 812, 
haloids, critical temperature of (Ror- 
INJANZ and SucHopskI), A., ii, 
535. 
compounds of, with aromatic com- 
pounds (VANSTONE), 1491 ; 
P., 140. 
action of benzoyl chloride and benz- 
ene and its derivatives on (MEN- 
SCHUTKIN), A., i, 188. 
Antimony organic compounds, prepara- 
tion of (CHEMISCHE FABRIK VON 
HEYDEN), A., i, 216, 217. 
Antimony detection and estimation :— 
detection of (PETERSEN), A., ii, 679. 
crude, analysis of (SCHOELLER), A., ii, 
374. 

estimation of, in alloys (BrEssANIN), 
A., ii, 146 ; (BERTIAUX), A., ii, 300. 

estimation of, in minerals (CAFFIN), 
A., ii, 680. 

estimation of, in its pentasulphide 
(Scumitz), A., ii, 300. 

Antimony bronze, attempts to prepare 
(KREMANN, LORBER, and MAAs), A 
ii, 615. 

Antipyrine (1-phenyl-2:3-dimethyl-5- 

pyrazolone), action of (ISENSCHMID), 
A., i, 284. 

paradoxical action of (BARBOUR and 
Deminc), A., i, 457 


= 
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Antipyrine (1-phenyl-2:3-dimethyl-5- 
pyrazolone), estimation of (Emery and 
PALKIN), A., ii, 825. 

and 8-Antipyrylquinoline 4-carb- 
oxylic acids (FARBWERKE VORM. 

Meister, Luctus, & BrUNntne), A., i, 

1001. 

Antirrhinum majus, pigments of the 
flowers of (WHELDALE and LLE- 
WELYN), A., i, 790. 

Antiseptics, action of, on _ bacteria 
(ScHIEMANN and Isutwara), A., i, 
1033. 

action of, on growth in soils (RussELL 
and Buppty), A., i, 242. 
organic, action of microbes on (Con- 
DELLI), A., i, 1037. 
Antitrypsin in blood (Stawraky), A., i, 


2- 


INDEX OF 


Apigenin and its glucoside, and their | 


acetyl derivatives (Power and 
BROWNING), T., 1833; P., 210. 
Aporeidine (PAvest), A., i, 719. 
Aporeine and its salts (Pavesi), A., i, 
719. 
physiological action of (PAvEs!), A., 
i, 457. 
Apples, physico-chemical constants of 
the juice of (HARkIs and GortNenr), 
A., i, 641. 


Aqua regia, chlorination by means of | 


(DaTra and FERNANDBs), A., i, 675. 
chlorination and oxidation by means 
of (Darra), A., i, 701. 
and /-Arabinose-d-amylmercaptals 
(Vorocek and VEsELY), A., i, 664. 
Arachidie acid, detection of, in fatty 
acids (Facnin1I and Dorrta), A., ii, 
153. 
Aragonite, optical constants of (Mar- 
BACH), A., li, 137. 
Archonium. See Nebulium. 
Are light. See Electric are light. 
Arenicola cristata, reversibility of geo- 
tropism of larvze of, by salts (KANDA), 
A., i, 1186. 
Argemone mexicana, constituents of oil 
from (BuapuRi), A., i, 356. 
Argon, attempts to produce, by electric 
discharge in hydrogen (MERTON), 
A., ii, 726 ; (CoLLtE), A., ii, 727. 
velocity of sound in (STRIEDER), A., 
ii, 700. 
vapour pressures of solid (CrkoMME- 
LIN), A., ii, 801. 
vapour pressure of solid and liquid 
(CROMMELIN), A., ii, 28. 
liquid, capillary constants of (Crom- 
MELIN), P., 248. 
Aromatic compounds, preparation of, 
from the hydroaromatic series (CRoss- 
LEY and Renour), T., 165. 


d- 
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Aromatic compounds, stereochemistry of 
(LINDNER), A., i, 28. 
Arrhenal. See Methylarsinic 
sodium salt. 
Arsenic, occurrence and estimation of, 
in plants (JADIN and AsTruc), A., 
i, 1119. 
melting point of (GouBAN ; JOLIBoIs), 
A., ii, 198; (Rotia), A., ii, 559 ; 
(HeIKE), A., ii, 648. 


acid, 


melting point of, and freezing point 
curves of its alloys with lead 


(HEIKE), A., ii, 464. 

elimination and retention of (DuTcH- 
ER and STEEL), A., i, 630. 

influence of, on ammonification and 
nitrification in soils (GREAVEs), A., 
i, 236, 237. 

in marine plants (MARCELEr), A., i, 


124. 
in soils (GREAVES; ZuccARI), A., i, 
128. 


in tubacco (SPALLINO), A., i, 125. 
Arsenic alloys with gold (ScHLEICHER), 

A., ii, 475. 

Arsenic compounds, absorption spectra 
of (CkYMBLE), P., 179. 

biological decomposition of (Huss), 
A., i, 911. 

action of, on the growth of plants 
(Brenca.ey), A., i, 790. 

Arsenic (¢ribromide, equilibrium 
with naphthalene (PUSCHIN 
Kricer), A., ii, 635. 

Arsenic acid, adherence of, to the 

aromatic nucleus (ScuMITz), A., 
i, 342. 

reduction of, to arsenious 
(CHAPIN), A., ii, 809. 

Arsenious acid, volatilisation of, from 
aqueous solutions containing hydro- 
chloric acid (SMART and PHILPOT), 
A., ii, 809. 

Arsenious sulphide, colloidal, distri- 
bution of, between layers of water, 
ether, and alcohol (Cor.iss), A., is, 
845. 

Arsenites, standardisation of solutions 
of (Detss), A., ii, 383. 

Arsenic organic compounds, preparation 
of (Bart), A., i, 216. 

aromatic (KARrEk), A., i, 342, 890, 
891, 1100. 

electrolytic reduction of (BART), A., 
i, 761. 

with antimony (FARBWERKE VORM. 
Meister, Lucius, & BritNrIno), 
A., i, 610. 

with antimony, phosphorus, selenium, 
and tellurium (FARBWERKE VORM. 
Meister, Lucius, & Brinine), 
A., i, 609. 


of, 
and 


acid 


‘os 
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Arsenic organic compounds, with bis- 
muth (FARBWERKE VorM. MEISTER, 
Lucius, & Brintna), A., i, 610. 

with the noble metals (FARBWERKE 
vorm. Meister, Lucius, & Brin- 
ING), A., i, 345. 

Arsenic organo-metallic compounds, 
preparation of (FARBWERKE VoORM. 
Meister, Lucivs, & Brinine), A., 
i, 761. 

Arsenic estimation and separation :— 
estimation of minute quantities of | 

(Moreau and Viner), A., ii, 382. 
estimation of, iodometrically (LANDER 
and og A., ii, 292. 
estimation of, iodometric ‘ally, in iron 
(ANDRE ws ; Branpt), A., ii, 291. 
estimation of, iodometrically, in iron 


and its ores (BraNpr), A., ii, 
68. 

estimation of, in alloys (BERTIAUX), 
A., ii, 300. 


estimation of, in alloys and in copper 
(BRESSANIN), A., 1i, 146. 

estimation of, in sulphuric and hydro- 
chloric acids (Kortscn), A., ii, 145 ; 
(TARBELL), A., ii, 486. 

estimation of, in metals (BRANDT), 
A., ii, 383. 

estimation of, in organic substances 
(VinoGcrap), A. ’ ii, 745. 

electrolytic analysis and separation of 
(RrcHArRpsoN), A., ii, 148. 

separation of copper from, electro- 
lytically (Steverts and WIpret- 
MANN), A., ii, 580. 

separation of tin anl (CAron and 
Raquet), A., ii, 69. 

Arsenites. See under Arsenic. 
Arseno-antimony and -phosphorus com- 

pounds, preparation of (FARBWERKE 

vorM. MEIsTER, Lucius, & Brin- 

InG), A., i, 1010. 

Arsenobenzene, diaminodihydroxy-,com- 
pounds of silver haloids and 
(Danysz), A., i, 344. 

2:4:2’:4’-tetraamino-, and 2:4:27:4’- 
tetranitro- (KARRER), A., i, 1100. 
5:5’-dichloro-4:4’-diamino-3:3’-di- 
hydroxy- (KARRER), A., i, 890. 
3:3’-dinitro-4:4’-dihydroxy- (FAnB- 
WERKE VorM. MEISTER, Lucius, & 
3RUNING), A., i, 761. 
Arsenobenzeneformaldehydesulphoxylic 
acid, 3:3’-diamino-4:4’-d:hydroxy- 
(FARBWERKE VorM MEIstEr, Lucius, 
& Britntnea), A., i, 99. 
Arseno-bismutho- and __ -stibino-com- 
pounds (Enriicu and Karner), A., 
1, 99. 
Arseno-compounds, 
(BERTHEIM), A., 


methylation of 
i, 344. 
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Arseno-compounds, unsymmetrical, pre- 
paration of (FARRWERKE  VorM. 
Meister, Lucius, & Brunine), A., i, 
609. 

Arseno-metallic compounds, preparation 
of (FARBWERKE vorM. MEISTER, 
L Ht ., & Brinine), A., i, 1010. 

Arsenonaphthalene, diamino., and di- 
Prec: afl hydrochlorides 

(ANDREEV), A., i, 343. m 

Arsenophenylmethylglyeine (OCHSLIN), 

A., 

Penn 2 A 3-amino-4-hydr- 
oxy-, and 3:4’-diamino-4-hydroxy-, 
4’-acetyl derivative, salts of (EHRLICH 
and Karren), A., i, 100. 

Arsinosobehenolic acid, chloro-, and its 
derivatives (Fiscner), A., i, 392. 

Artemisia arborescens, constituents of 
the oil of (Jona), A., i, 1133. 

Arthropod, crystallisation of an oxy- 
hemocyanin from an (DHERE and 
BurvEL), A., i, 616. 

Aryl haloids, nitro-substituted, action 
of, on alkali thiosulphates and seleno- 
sulphates (Twiss), T., 1672; P., 
187. 

Arylearbamic acids, esters of (Fars- 
WERKE VORM. —" Lucius, & 
Bronino), A., i, 1063. 

haglhdeneentestinnnenin acids, liquid 
crystals of amyl esters of (VORLANDER 
and JANECKE), A., ii, 9. 

Arylidenedimethylpyrones, constitution 
of, and their salts (Boon, WILson, 
and Heripnon), T., 2176; P., 209. 

Arylsulphuric acids, potassium salts of 
(CZAPER), A., i, 956. 

Asparagine, behaviour of, in phloridzin 
diabetes (NiTscHE), A., i, 1155. 

Aspartic acid, estimation of, in hydro- 
lysis products of proteins (FOREMAN), 
A., ii, 826. 


Aspergillus glaucus, fermentation ot 
sugars by (TraArtra-Mosca), A., i, 
1114. 


Aspergillus niger, autolysis of (Dox), 
A., i, 238. 
action of metals on the growth of 
(BORNAND ; JAVILLIER), a & 
119. 
new polysaccharide from (Dox and 
Nerpie), A., i, 1190. 
proteins from (Tuomas and Moray), 
A., i, 1037. 
influence of the reaction of the medium 
on the action of the inulase of 
(K1ESEL), A., i, 1099. 
selective nutrition of (WATERMAN), 
A., i, 466. 
effect of silver on the growth of 
(Brrrranp), A., i, 787 
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Aspergillus niger, influence of zine on 
the culture of (Covrrn), A., i, 238; 
(LEPIERRE), A., i, 239 ; (JAVILLIER), 
A., i, 787. 

Aspidosine, and its hydriodide (Ewrns), 
T., 2744; P., 258. 


Aspidospermine, constitution of (Ewrns), | 
| Atomic theory (ZAVniIEV), A., ii, 444; 


T., 2738; P., 258. 

Assimilation, formation 
aldehyde during (Fincxke), A., i, 638. 

Atmospheric air at Geneva, density of 

(GERMANY), A., ii, 47. 

specific heat of (HoLBorn and JAKop), 
A., ii, 244. 

ratio of the specific heats of hydrogen, 
carbon dioxide and nitrous oxide 
(Mercer), A., ii, 425. 

separation of, into oxygen and nitrogen 
by means of plumboxan (KAssNER), 
A., ii, 195. 

combustion of, in the voltaic are 
(Gorrov and MirKkevirtscn), A., ti, 
123. 

inflammability of mixtures of methane 
and (BurGEss and WHEELER), 
T., 2591; P., 245; (WHEELER), 
T., 2606; P., 246. 

velocity of ignition of methane and 
(PARKER and RugEap), T., 2150; 
P., 220. 

effect of incombustible dusts on the 
ignition of mixtures of methane and 
(Dixon and Lowe), A., ii, 192. 

ozonisation of (ScHWARz and Mincu- 
MEYER), A., ii, 262, 

composition of, in the tracheal system 
of insects (Krocn), A., i, 101. 

analysis of (GuyE and GERMANN), 
A., ii, 740. 

estimation of carbon monoxide in 
(Stnnatt and Kramer), A,, ii, 383 ; 
(SEIDELL), A., ii, 489. 

estimation of carbon dioxide 
(Donerty), A., ii, 577. 

estimation of ozone in (Prine), A., ii, 
454. 

estimation of radioactive products in 
(Saro), A., ii, 241. 

estimation of radium emanation in, at 
various altitudes (WRIGHT and 
SmitnH), A., ii, 88. 

estimation of sulphur dioxide in 
(SEIDELL and MeEseERvVE), A., ii, 
484. 

Atom, structure of the (Toomson), A., ii, 
44; (Peppie), A., ii, 192; (RuTHER- 
FORD), A., ii, 323; (NICHOLSON), 
A., ii, 325, 643 ; (LINDEMANN), A., ii, 
354. 

Atoms, constitution of, and the forces 
ne within them (Byk), A., ii, 

18. 


in 


of glycoll- | 
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| Atoms, size and constitution of (HryD- 


WEILLER), A., ii, 117. 
forces between (THomson), A., ii, 450. 
associate (LORING), A., ii, 722. 
linking of (HoLLEMAN), A., ii, 118. 
light, collision of a-particles with 
(Darwin), A., ii, 324. 


(Lorenz and Eire), A., ii, 451. 
Atomic weight df barium (CEcHSNER DE 
Coninck), A., ii, 562. 
of cadmium (QuINN and HULETT?), 
A., ii, 127. 
of ceriam and of thorium (BENOIST 
and Copaux), A., ii, 272. 
of copper (SHRIMPTON), A., ii, 774. 
of glucinum (BEeNoIst and Copavx), 
A., ii, 365. ; 
of iodine (GuicHARD), A., ii, 723. 
of lead (Curre), A., ii, 563. 
of lead from Ceylon thorite (Soppy 
and Hyman), T., 1402; P., 134. 
of radioactive lead (RicHarps and 
LEMBERT ; HONIGSCHMID- = and 
Horovitz), A., ii, 653. 
of mereury (BAKER and Watson), 
T., 2530; P., 243. 
of nebulium (Bourcet, FAsry, and 
Buisson), A., ii, 313 ; (NICHOLSON), 
A., ii, 398. 
of neon (LEpuc), A., ii, 361. 
of nickel ((EcHSNER DE CoNINCK and 
GERARD), A., ii, 473. 
of tellurium (DENNIS and ANDERSON), 
A., ii, 456. 
of tin (Briscor), P., 290. 
of uranium (HO6nriGscHMID), A., ii, 
662. 
of vanadium (Briscok and LITTLE), 
T., 1810; P., 64. 
Atomic weights (Lorine), A., ii, 354. 
report of the International Committee 
on, T., 2577; P., 216. 
table of, T., 2581; P., 219. 
of elements, relations between (Lor- 
ING), A., ii, 44. 
Atophan. See 2-Phenyleinchoniec acid. 
Attraction, physico-chemical force of 
(Gurvitscn), A., ii, 435. 
Augite (Scorr), A., ii, 665. 
from Mull (HALLIMoND and RADLEY), 
A., ii, 667. 
Augites, aluminous, 
(BoEKe), A., ii, 283. 
Auramine, constitution of (GRAND- 
MOUGIN and FAvRE-AMBRUMYAN), A., 
i, 971. 
Auribromides. 


composition of 


See under Gold. 


Autointoxication, intestinal (Iwao), A., 
i, 360. 

Autolysis, action of dextrose on (SHAF- 
FER), A., i, 622. 


Autoxidation (CIAMICIAN and SILBEk), 
A., i, 9 ; (THUNBERG), A., i, 386. 

Avena sativa, action of metallic nitrates 
on the growth of (PLATE), A., i, 367, 
638, 912. 

Avogadro’s constant, determination of, 

by means of the Brownian movement 

of mercury particles (NORDLUND), A., 


d ii, 446. 

f Azobenzene, and p-amino-, absorption 
spectra of (Purvis), T., 594; P., 
23. 


potassium derivative (SCHLENK, AP- 
PENRODT, MICHAEL, and THAL), A., 
i, 398, 

miscibility of, with azoxybenzene, and 
the nature of its supposed stereo- 
isomeride (HARTLEY and Srvanrr), 
T., 309; P., 13. 

Azocamphanonedioxime (Forster and 
Kunz), T. 1724. 

Azo-compounds, thermochemical studies 
of (SVENTOSLAVSKI), A., ii, 105 ; 
(SVENTOSLAVKI and Mawnoszoy), 
A., ii, 107. 

colour and constitution of (Hewitt, 
Mann, and Pore), T., 2193; P., 
202. 
Azo-compounds, hydroxy-, nitrates of 
(CHARRIER and FERRERI), A., i, 
748. 
action of nitric acid on (CHARRIER 
and Ferrer), A., i, 599. 
o-hydroxy-, etherification of (CHAn- 
RIER and FERRERI), A., i, 1178. 

Azoimide, reduction of (TuRRENTINE), 
A., ii, 123. 

Azoimidesulphonic acid, salts of (TRAUBE 
and VockErop?t), A., ii, 359. 

a-Azoiminodibenzylidenehydrazine 
(StoLtE and HEtwerrn), A., i, 
751. 

Azonium compounds, substituted quater- 
nary, containing an asymmetric nitro- 
gen atom (Sincu), T., 1972; P., 
136. 

Azotobacter, nitrogen fixation by (HaAn- 
zAWA), A., i, 1113. 

Azotobacter chroococcum, constituents of 
the cells of (OMELIANSKY and SIEBER), 
A., i, 235. 

Azoxybenzene, absortion spectra of 

(Pvrvis), T., 595 ; P., 23. 

miscibility of azobenzene with (Hart- 
LEY and Stuart), T., 309; P., 
13. 

Azoxybenzene, 4’-bromo-4-hydroxy-, 
and p-hydroxy-, and their derivatives 
(ANGELI), A., i, 882. 

Azoxy-compounds, preparation of 
(REITZENSTEIN and FiTzGERALD), A 
i, 594, 


"= 
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Babingtonite (HILLEBRAND), A., ii, 
667. 

Bacillus, anthrax, action of ultra-violet 
light on (HENRI; V. and Mme. V. 
Henri), A., i, 1112. 

pyocyanic, action of colloidal uranium 
on the (AGuULHON and RosBeErr), 
A., i, 362. 

water, composition of (TAMURA), A., 
i, 782. 

Bacillus bulgaricus, biochemical be- 
haviour of variations of (DUCHAGER), 
A... 4, 147. 

Bacillus coli communis, action of, on 

tyrosine (SASAK1), A,, i, 362. 

decomposition of formates, dextrose 
and mannitol by (Grey), A., i, 
1034. 

Bavillus prodigiosus, nutrition of (FRan- 
ZEN and Eacenr), A., i, 783. 

Bacteria, chemistry of (TAMURA), A., i, 
461, 782; (Kozniewsk1), A., i, 
782. 

amount of, in feces (OsporNE and 
MENDEL), A., i, 1025. 

agglutination of (TuLtocn), A., i, 
1158. 

action of antiseptics on (SCHIEMANN 
and IsHrwara), A., i, 1033. 

influence of colloids on the action of 
(SOHNGEN), A., i, 236. 

action of aniline dyes on (ISABOLINSKI 
and SMoLsANn), A., i, 783. 

action of, with iodine compounds 
(Kossowicz and Lorw), A., 4, 
1033. 

reduction of nitrates by (KLAESER), 
A., i, 462. 

behaviour of, with d-glucosamine 
(Meyer), A., i, 117, 235. 

effect of, on milk (KENDALL, Day, 
and WALKER), A., i, 1159. 

action of, on the hydrolysis pro- 
ducts of protein (SASAKI), A., i. 
362. 

metabolism of. See Metabolism. 

nitrifying, stimulation of (MontTa- 
NARI), A., i, 1159. 

soil, decomposition of silicates by 
(BASSALIK], A., i, 1043. 

Balance, hydrostatic, study of the limit 
of reaction by means of (Roux), A., 
ii, 538. 

Balsam, copaiva (RiEpEL), A., ii, 783. 

constituents of the oil of (SEMMLER 
and JakuBpowicz), A., i, 704. 
Peru, oil from (ScHIMMEL & Co.), A., 
i, 854. 
Baptisol (CLark), A., i, 469. 
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Baptista tinctoria, nareosis in leaves of 
(CLARK), A., i, 469. 

Barbaloin, transformation of, into its 
B-isomeride (LEGER), A., i, 978. 

Barbier-Grignard reaction (Kynia- 
KIDKs), A., ii, 506. 

Barbituric acid, and its deiivat:ves, 
salts of (Binz), A., i, 590. 

Barium in tobacco (SPALLINO), A., i, 125. 
atomic weight of (QicHsNER DE Co- 

NINCK), A., ii, 562. 

formation of compounds of magnes- 


ium, strontium and, analogous to 


apatite and wagnerite (WINTER), 
A., ii, 126. 
Barium azoimidesulphonate (TRAUBE 
and VockEropt), A., ii, 359. 
chloride, electrolysis of solutions of 
(FEpoTEEV and WeIzER), A., ii, 
365. 
equilibrium of calcium chloride with 
(ScHAEFER), A., ii, 204. 
equilibrium of potassium and sodium 
chlorides with (Gemsky), A., ii, 
51. 
equilibrium of, with potassium, 
sodium, and strontium chlorides 
(Vortisch), A., ii, 636. 
potassium chromate (BArKe), A., ii, 
279. 
hydrazinesulphonate (‘TRAUBE 
VockEropt), A., ii, 358. 
nitrate, solubility of, aud of its mix- 
tures with potassium nitrate (Finp- 
LAY, MorGan, and Morris), T., 
779; P., 73. 

Barium organic compounds :— 

acetylacetone (MorGAN and Moss), 
T., 195. 

carbonylferrocyanide (MULLER), A., 
ii, 537. 

Barley, influence of iron on the develop- 

ment of (WoLFF), A., i., 125, 243. 

estimation of amino-acids and poly- 
peptides in (ADLER and Rvck- 
DESCHEL), A., ii, 674. 

Barosma venusta, oil from the leaves of 
(Gov.pinc and Roperts), T., 2613 ; 
P., 244, 

Barthite (HENGLEIN and Meicen), A., 
ii, 665. 

Base, C,H,ON,Cl, and its hydrochloride, 


and 


from anhydrochloralformamide and | 


phosphorus pentachloride (Frtst, 
Nissen, and STADLER), A., i, 668. 

C,H,N,S from phenylthiocarbamoyl- 
azoimide (OLIVERI-MANDALA), A., 
i, 1145. 


C,H,;N from magnesium 2:3:5-tri- | 


methylpyrryl bromide and ethyl 
bromide (HEss and Wisstne), A., i, 
726. 
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Base, C,;H.,0.N_ from oxidation of 
aspidospermine (Ewrns), T., 2747 ; 
P., 259. 

C,,H,,ONCl and its hydrochloride 
from oxidation of cepheline (CARR 
and Pyman), T., 1634; P., 158. 

Bases, formation of, by alkylation of 
pyrroles (PLANCHER and RAVENNA), 
A., i, 319; (PLANCHER and Zam- 
BONINI), A., i, 320, 321. 

organic, distribution of, in plants 

(YosuimuRA), A, i., 121. 
preparation of acid chlorides of 
(Epuyram), A., i, 828. 
action of bisulphite compounds of, 
as developers (PeLLIzzaRI), A., i, 
1201. 

weak, influence of nentral salts on the 
dissociation of (McBAIN and CoLr- 
MAN), T., 1517; P., 135. 


| -Bases, researches on (G. M. and R. 


| 
| 


Roptnson), T., 1456; P., 161. 

Basicity, dependence of, on intensity of 

electrons (THIFL), A., ii, 66, 328 ; 
(CraTo), A., ii, 328. 
of acids (WyrovpBoFF), A., ii, 100. 

Bauxite, estimation of alumina 
(TRAUTMANN), A., ii, 71. 

Beckmann rearrangement (JoNnrs), A., 
i, 253; (Strectirz and Leecn), A., 
i, 268 ; (KuHARA and OKapaA), A., i, 
538. 

Beef, fresh, fumaric acid in (EINBECK), 

A., i, 
estimation of ammoniacal nitrogen in 
(SHULANSRY and Grks), A., ii, 143. 
Beer, estimation of the acidity of (Ems- 
LANDER), A., ii, 223. 
estimation of amino-acids and poly- 
peptides in (ApLER and Ruck- 
DESCHEL), A., ii, 674. 
estimation of colloids in (Marc), 
A., ii, 596. 

Beer-yeast. See Yeast. 

Beet molasses, estimation of sugar in 
(SAILLARD, WruHRUNG, and Rvusy), 
A., ii, 682. 

Behenic acid, dihydroxy-, action of fused 
potassium hydroxide on (LE SUEUR 
and WiTHeERs), T., 2800; P., 257. 

Belbaite (VERNADSKI), A., ii. 139. 

Benzaldehyde, absorption spectra of, and 
its derivatives (Purvis), T., 2482; 
P., 240. 

Benzaldehyde, frithio-, oxides and iso- 
merides of (HINSBERG), A., i, 185. 


in 


| 1-Benzaldehyde, preparation of (ErLEN- 


MEYER, LANDSBERGER, and HILGEN- 
DORF), A., i, 967. 

Benzaldehyde-p-aminophenylhydrazone 
and its salts and derivative (FRANZEN 
and v. Fiirsr), A , i, 206. 
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Benzaldehydehydrazones (Bovini and 
GRAZIAN}), A., i, 326. 

Benzaldehyde-p-iodophenylhydrazone, 
o-, m-, and p-nitro- (CHATTAWAY an | 
ConsTABLE), T., 127. 

Benzaldehydesemicarbazones, action of 
hydrochloric acid on (WiLson, HEIL- 
BRON, and SUTHERLAND), T., 2905; 


P., 295. 
Benzaldoxime, absorption spectra of 

(Purvis), T., 2496; P., 240. 
Benzaldoximes, liydroxy-, and _ their 


acetyl derivatives (BRADY and Dunn), 
T., 821; P., 65 


o-Benzanilido-p-ethylphenol (v. AUWERS 


and MICHAELIS), A., i, 747. 
Benz-1:6,3:4-diisooxazole-3’:3’’-dicarb- 
oxylic acid, esters of (BorscuEe and 
BaHR), A., i, 31. 
Benzene, constitution of 
Borscuek, and Banr), A., i, 28. 
electronic formula of (Fry), A., i, 263. 
freezing point of, as a fixed point in 
thermochemistry (Ricuarps and 
Surpwey), A., ii, 765. 
ebullioscopic constant for (BECKMANN, 
LIEscHE, and v. Bosse), A., ii, 622. 


(LINDNER, 


vapour pressures of mixtures of carbon | 


tetrachloride and (Scnvuze), A., ii, 
185. 

vapour pressure of mixtures of, with 
ethylene dichloride and _ stannic 
chloride (ScnuLzE and Hock), A., 
ii, 186. 


thermal investigations of mixtures of | 


ethy] alcoho! and (V1ALA), A., i, 155. 
and chloro- and nitro-, equilibrium of, 


with benzoyl chloride (MeNscuvt- | 


KIN), A., i, 170. 
mutual solubility of formic acid and 
(Ewrns), T., 350; P., 3. 


halogen substitution in the nucleus 


and side chain of (Fry), A., i, 675. 
bromination of, and its homologues, in 
presence of manganese (Gay, Dv- 
CELLIEZ, and RaYNAup), A., i, 946. 
action of chlorine derivatives of ethyl- 
ene on (BOESEKEN and BasTEr), A., 
i, 156 
and its derivatives, action of benzoyl 
chloride and antimony haloids on 
(MENSCHUTKIN), A., i, 188, 678. 
supposed compound of potassium and 
(SCHLENK and Meyer), A., i, 155. 
derivatives, og RE studies of 
(Mummeny), A., i, 1062; (ARm- 
STRONG, CoLeat E, and Ropp), 
A., ii, 443; (ARMSTRONG and 
Ropp), A., ii, 768. 
absorption spectra and constitution 
of (VALIASCHKO and DrusHININ), 
A., ii, 231, 


ii. 1025 


Benzene derivatives, atereoisomerism of 
(Fry), A., i, 263. 
polyhalogen derivatives, the Grignard 
reaction with (VoroceK and Kéu- 
LER), A., i, 763. 
estimation of sulphur in (SCHENK), A., 
ii, 215. 
Benzene, p-dibromo-, action of magnes- 
ium on (Iocirscn), A., i, 401. 
2-bromo-1:4-dinitro-, and 2-chloro- 
1:4-dinitro- (KOérnnerR and Con- 
TARDI), A., i, 509. 
dichloro-, crystallography of (WAL- 
LERANT), A., i, 263. 
3:5-dichloro-4-bromonitro-, _ prepara- 
tion of (FLirscnEerM), A., i, 270. 
2-chloro-m-dinitro-, melting _ of 
(BorscHE and RANTscHEFrF), A., i, 
1061. 
4:6-dichloro-1:3-dinitro-, reactivity of 
the chlorine atoms in (BorscHE and 
Bann), A., i, 28. - 
fluoro-, nitro-derivatives of (SWARTs), 
A., i, 816. 
o-fluorochloro-, and 4-fluoro-3-chloro- 
1-nitro- (RINKEs), A., i, 1200. 
p-fluoronitroso- (RINKEs), A., i, 679. 
dihydroxy-derivatives, separation of 
(Gray and CrRUIKSHANKsS), P., 305. 
iodonitro- derivatives (BRENANS), A., 
i, 516. 
nitro-derivatives of (WiLL), A., i, 
509. 
nitro-, electromotive force of cells 
containing water and (BEUTNER). 
A., ii, 796. 
cryoscopic constant of (BOESEKEN 
and VAN DER EERDEN), A., ii, 
839. 
reduction of, by yeast fermentation 


(Nevsere and WELDpe), A., i, 
635. 
dihalogenated dinitro- ee 


(KORNER and ConrTarp!), A., i, 
263. 
1:2:4-trinitro-, preparation of (KORNER 
and Conrarp!), A., i, 817. 
o-dithiol-,and its derivatives(PoLLAR), 
A., i, 39. 


| Benzene nucleus, constitution of the, 


with reference to substitution (Hor- 
TON), A., i, 508; (FLURSCHEIM), 
A., i, 1059. 

influence of nitro-groups on the re- 
activity of substituents in(KENNER), 
Buy Behe § F., 174. 

Benzene ring, rupture of, without degra- 
dation (PAuLy, GiLmour, and WILL), 
A., i, 485. 

Benzene-3-acetoacetic acid-1-malonic 
acid, 4:6-dinitro-, ethy] ester (BoRSCHE 
and Baur), A., i, 31. 


ii, 1026 


Benzeneazoanisole, p’-2:4-dinitro- 
(Mrver, Inscnick, and ScHLéssEr), 
A., i, 884. 

Benzeneazo-p-cresol, acetyl and benzoyl 


derivatives, and their derivatives 
(Hewitt, MANN, and Porg), T., 
2197. 

p-Benzeneazo-m-cresotic acid, ethyl 


ester (Vv. AUWers and MICHAELIs), 
A., i, 746. 

Benzeneazodimethyldihydroresorcin 
and its salts and derivatives (Lips- 
CHITz), A., i, 752. 

o-Benzeneazo-p-ethylphenol and __its 
benzovl derivative (v. AUWERS and 
MicuakE tis), A., i, 747. 


| 


a-Benzeneazo-a-formyl-a-p-toluoylaceto- | 


nitrile (v. Meyer and Esser), A., i, 
998. 
Benzeneazohomophthalanil. See Phth- 
alonic acid anil, phenylhydrazone of. 
2-Benzeneazo-3-hydroxyselenonaphthen 
(Lesser and ScHOELLER), A., i, 1084. 
Benzeneazo-o-hydroxytriphenylcarbinol 
(KAUFFMANN and Ecner), A., i, 40. 


Benzeneazomethane. See Phenylazo- 
methane. 

9-Benzeneazo-10-methoxyphenanthrene 
(CHARRIER and Ferrer), A., i, 
1179. 

Benzeneazo-9-methylanthrone, 9-p- 
nitro- (Meyer, Irscnuick, and 
ScuLésser), A., i, 884. 

Benzeneazo-2-methyl-a-naphthol, 4-p- 


nitro- (LEssEr and Aczé&t), A., i, 34. 
Benzeneazomethylpyrindole (Scuo.rz), 
A., i, 431 
11-Benzeneazo-88-naphthacarbazole, 
m- and p-nitro- (KEHRMANN, OULE- 
VAY, and Reais), A., i, 85. 
2-Benzeneazo-1-naphthol, »-chloro-, and 
its derivatives (CHARRIER and FEr- 
RERI), A., i, 1179. 
4-Benzeneazo-l-naphthol, 3-mono- and 
2:4-di-nitro- (MEYER, IRscHIcK, and 
Scu.éssEr), A., i, 884. 
Benzeneazo-8-naphthol, p-iodo- (Cmar- 
TAWAY and ConsTABLR), T., 128. 
Benzeneazo-a- and -8-naphthols, acetyl 
and benzoyl derivatives, and their 
derivatives (Hewitt, MANN, and 
Pore), T., 2199. 
nitrates (CHARRIER and FERRERI), 
A., i, 748. 
2-Benzeneazo-l-naphthyl ethyl and 
methyl ethers, and their hydrochlor- 
ides (CHARRIER and Ferrer), A., i, 
1178. 


4-Benzeneazo-l-naphthyl and 


ethyl 


phenyl ethers, bromo-, chloro-, and | 
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4-Benzeneazo-1-naphthylamine,o-nitro-, 
and its derivatives (CASALE and 
CasALE-SAccul), A., i, 1181. 

Benzeneazonitroacetic acid, and p-nitro-, 
ethyl esters (Meyer and WEeEnrt- 
HEIMER), A., i, 1062. 

Benzeneazonitroacetophenone, p-nitro- 
(MEYER and WERTHEIMER), A.,- i, 
1062. 

p-Benzeneazo-o-nitro-m-cresol (v. AU- 
WERsS and MICHAELIs), A., i, 746. 

Benzeneazonitrophenylnitromethane, p- 
nitro- (MEYER and WERTHEIMER), 
A., i, 1062. 

p-Benzeneazophenetole, 2’:4’-dinitro- 
(Meyer, IrscuicK, and ScaLésser), 
A., i, 884. 

Benzeneazophenol, acetyl and benzoyl 
derivatives and their derivatives 
(Hewitr, MANN, and Pope), T., 
2195. 

nitrate (CHARRIER and FrrReEr}), A., 
i, 748. 

p-Benzeneazophenol, p-iolo- (CHATTA- 
way and ConsTaBLe), T., 128. 

a-Benzeneazo-a-phenoxyacetylbenzoyl- 
acetonitrile (v. Meyer and Esser), 
A., i, 998. 

Benzeneazo-8-phenylglutaconic anhydr- 
ide. See B-Phenyl-a-ketoglutaconic 
anhydride phenylhydrazone. 

Benzeneazophenylpyrindole (ScHoLrTz), 
A., i, 432. 

Benzeneazophenylxanthen (KAUFFMANN 
and EGNEr), A., i, 40. 

Benzeneazoresorcinol, bromo-, chloro-, 
and nitro-, diethyl and dimethyl ethers 
(Meyer, Irscuick, and ScHLOssER), 
A., i, 884. 

Benzeneazo-m-tolyl methyl ether, p- 
nitro- (v. AUWERS and MICHAELIS), 
A., i, 746. 

p-Benzeneazo-0-3-, -m-5-, and -p- 
xylenols, and their derivatives (v. 
Auwers and MIcHAELIs), A., i, 
746. 

Benzene-1:3-diacetic acid, 4:6-dinitro-, 
and its esters (BorscHE and BAnr), 
| om OF 

Benzene-1:3-diacetoacetic acid, 4:6-di- 
nitro-, ethyl ester (BorscHE and 
Baugr), A., i, 31. 


Benzenediazonium salts, nitro-, pre- 
paration of (Wirt), A., i, 95. 
Benzene-1:3-diglyoxylic acid, 4:6-di- 


nitro-, ethyl ester, diphenylhydrazone 
of (Borscus and Banr), A., i, 31. 

Benzene-1:3-dimalonic acid, 4:6-di- 
nitro- (BorscHE and Baur), A., i, 
31. 


nitro- (Meyer, Inscuick, and Scutés- | Benzenesulphinie acid, ferric salt (Dun- 
SER), A., i, 884. 


SKY), A., ii, 735, 
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Benzenesulphinic acid, p-bromo-, ferric | Benzidinotetra-acetic acid (ReIssERT), 


salt (OLIVIER), A., i, 818. 

Benzenesulphonic acid, ferric salt (Dus- 
sky), A., ii, 735. 

Benzenesulphonic acids, 0-, m- and p- 
nitro-, preparation of, and their salts 
and derivatives (OBERMILLER), A., i, 
513. 

Benzenesulphonyl bromide, p-bromo-, 
and its compound with aluminium 
(OxtviER), A., i, 818. 

chloride, p-bromo-, Friedel and Crafts’ 
reaction with (OLiviER), A., i, 
818. 

Benzenesulphonylacetone, halogen deri- 
vatives of (TrokGER and MULLER), 
A., i, 844. 

w-Benzenesulphonylacetophenone, halo- 
gen derivatives of (TrozcER and 
Miter), A., i, 844. 

Benzenesulphonylaminoazotoluenes 
(MorGAN and Cooke), P., 249. 

4-Benzenesulphonyl-3-nitro-p-toluidine, 
(MorGan and ScuarrF), T., 119. 

w-Benzenesulphonyl-y-toluonitrile, - 
chloro- (TROEGER and MULLER), A., 
i, 844. 

3- and 4-Benzenesulphony1-3:4-tolylene- 
diamines and -diazoimides (MorGAN 
and ScHARFF), T., 119. 

Benzene-1:2:3-tricarboxylic acid. Se 
Hemimellitic acid. 

Benzene-1:2:4-tricarboxylic acid, 5- 
amino-, acetyl derivative, anhydride of 
(Bogert and BENDER), A., i, 581 

Benzenyl-1:3-dimethyluramil (BILTz 
and SrruFe), A., i, 589. 

Benzenyl-1- (or -3-) -methyluramil, and 


its benzoyl derivative (Bitz and 


Srrure), A., i, 589. 

Benzenyluramil, and its 1:3-dibenzoyl 
derivative (Bittzand KArtre), A., i, 
589. 


Benzhydrol (SAnATiER and Murat), 


A., 1, 168, 404. 


Benzhydrol, m-amino- (EssELEN and 
CLARKE), A., i, 279. 
Benzhydrols, action of bromine on 


(EssELEN and CLARKE), A., i, 278. 
o-Benzhydrylacetocarboxylic anhydride, 
and its esters (Rorn), A., i, 836. 
Benzidine, absorption spectra of (Pur- 
vis), T., 597; P., 23. 
action of sodium peroxide on (Ross!), 
A., i, 325. 
compounds of, with benzil and glyoxal 
(Cain and MickLeruwairt), T., 
1440. 
Benzidinoacetic acid and its derivatives 
(Retssert), A., i, 433. 
as-Benzidinodiacetic acid (REIssERT), 
A., i, 433. 


A., i, 433. 

Benzil, compound of benzidine and 
(Carn and MickLeruwatrt), T., 1440. 

Benzildianil hydrochloride (REppE- 
LIEN), A., i, 696. 

Benzilgalegine (Tanner), A., i, 860. 

Benzil-p-hydroxyanil (KNOEVENAGEL, 
Bertin, Sakom, DIeTericu, and 
Mosgs), A., i, 520. 

Benzil-m-tolil (KNOEVENAGEL, BERLIN, 
Sakom, DIErTeRICH, and Mosks), A., 
i., 520. 

Benzo-5-y-aminophenylbutylamide and 
its derivatives (Vv. Braun and 
Devutscn), A., i, 436. 

Benzobromoanilides, 0-nitroso- (SENIER 
and CLARKE), T., 1920. 

Benzocarbazole. See Naphthacarbazole. 

Benzochloroanilides, o-nitroso- (SENIER 
and CLARKE), T., 1919. 

Benzo-8-chloro-a-phenylethylamide 
(GABRIEL and Co_MAN), A., i, 828. 

Benzo-S-chloro-8-phenylethylamide 
(WoLFHEIM), A., i, 677. 

Benzohydroxyanilides, o-nitroso- (SEN- 
1ER and CLarKE), T., 1921. 

Benzo-5-y-hydroxyphenylbutylamide 
and its benzoyl derivative (v. Braun 
and Deurscnh), A., i., 437. 

Benzo-p-hydroxy-a-phenylethylamide 
(GABRIEL and CoLMAN), A., i, 829. 

Benzoic acid, heat of combustion of 

(Dickinson), A., ii, 802. 

solubilities of, in chlorinated ali- 
phatic hydrocarbons (Hrerz and 
RATHMANN), A,, ii, 34. 

catalytic decomposition of (SABATIER 
and MarLue), A., i, 1068. 

sulphonation of (MAARsE), A., i, 1201. 

compound of dichloro-acetic acid and 
(PFEIFFER, BIRENCWEIG, Hor- 
MANN, and WINDHEUSER), A., i, 
835. 

mercuric salt (Rupp and HERRMANN), 
A., i, 833. 

rotation of esters of (KENYON and 
PicKARD), P., 307. 

m-aminophenyl ester, 4:6-dinitro- 
benzoyl derivative (REVERDIN and 
Wiper), A., i, 166. 

bromoresorcinyl ester (FRIES 
LINDEMANN), A., i, 570. 

ethyl ester, rate of saponification of 
derivatives of (McComsBre and 
ScarsorovueH), P., 294. 

phenyl ester, velocity of saponification 
of (McComsrr and ScarsorovcH), 
T., 1304; P., 107. 

and its sodium salt, action of, on the 
organism (Rost, Franz, and WEIt- 
ZEL), A., i, 457. 


and 
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Benzoic acid, detection of (FLeury), 
A., ii, 78. 
detection of halogens in (WENDE), A., 
ii, 669. 
detection and estimation of, in milk 
and cream (Hinks), A., ii, 154. 
Benzoic acid, #- and p-amino-, benzoyl 
derivatives, compounds of acid 
anhydrides and (HELLER), A., i, 178. 
tribromo-derivatives of (CongeN and 
Dutt), T., 511. 


chloronitro-, and nitro-, pyridine salts | 


(PFEIFFER, BIRENCWEIG, HoF- 
MANN, and WINDHEUSER), A., i, 
835. 
halogen-nitro-derivatives of (BLANKs- 
MA), A., i, 170. 
p-hydroxy-, ammonium 
Master), A., i, 1122. 
3:5-dihydroxyphenyl ester (Sonn), 
A., i, 185. 
iodoso-, physiological action of (Jann), 
A., i, 633. 
p-uitro-, catechol, quinol and resorcinol 
esters (Gray and CRUIKSHANKsS), 
P., 305. 
dithio-, preparation of (WHITE), P., 37. 
Benzoic acids, substituted, crystallo- 
graphy of (SreiNMErz), A., i, 405. 
Benzoic acids, dinitro-, crystallography 
of (GossNER), A., i, 406. 


salt (Mc- 
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Benzoperoxide, use of, as a desulphurising 
agent (VANINO and ScHINNER), A., i, 
406. 

Benzophenone, preparation of (RuBIDGE 
and Qua), A., i, 539. 

Benzophenoneanil, sodium 
(SCHLENCK, APPENRODT, 
and THAt), A., i, 398. 

Benzophenone-anil,-y-anisil,-c-naphthil, 
and p-nitroanil, and their salts (REp- 
DELIEN), A., i, 696. 

Benzophenonehydrazones (Bovin1), A., 
i, 325. 

Benzo-o-phenylenediamide, o-nitroso- 
(SENIER and CLARKE), T., 1925. 


derivatives 
MICHAEL, 


| 6:7-Benzo-2:3 phthaloylacridone (ULI- 


Benzoin, action of, with the chlorides of 


dibasic acids (McComBrE and PaRKEs), 
T., 1687 ; P., 185. 

Benzoin-o-, -m-. and _ -p-chloroanil 
(KNOEVENAGEL, Beruix, Sakom, 
Dietericu, and Mosgs), A., i, 520. 

Benzoin-a-naphthil (KNOEVENAGEL, 
Beri, SaAkomM, Drerericu, and 
Mosss), A., i, 520. 

Benzoin-m-tolil( KNOEVENAGEL, BERLIN, 
Sakom, Dierericu, and Moses), A., i, 
520. 

Benzo-p-iodoanilide and o-, m-, and p- 
nitro- (CHATTAWAY and CONSTABLE), 
T., 126. 


_ Benzonitrile, compounds of metallic salts | 


with (NAUMANN), A., i, 683. 
Benzonitrile, 4-fluoro- (Rinkes), A., i, 
679. 

Benzo-p-nitrophenylbutylamide (Vv. 
BRAUN and Deutscn), A., i, 436. 
Benzo- A*!9!!)-nor-y-menthadiene (Kay 

and Morton), T., 1579. 
Benzonor-»-menthan-10-ol 
Morton), T., 1575. 
Benzo-A*-nor-» menthen-10-o0l (Kay and 
Morton), ‘I’., 1579. 


(Kay and 


Benzo-A'®)-nor-p-menthene (Kay and | 


Morton), T., 1581. 
Benzo-A-""4)-nor-p-menthene (Kay and 
Morton), T., 1576. 


MANN and Gupta), A., i, 414. 
Benzopyrylium salts, synthesis 
(DecKER and BECKER), A., i, 1082. 
o-Benzoquinone, ¢etrwbromo-, action of 
sodium hydroxide on (JAcKson anil 
FisKE), A., i, 296. 
p-Benzoquinone, action of sodium 
sulphite on (Prnnow), A., i, 849. 
action of sulphurous acid and of alkali 
on (Doneson), T., 2435; P., 239. 
p-Benzoquinone, (¢elraiodo- (iodoanil), 
action of sodium hydroxide on 
(JACKSON and Boron), A., i, 550. 
derivatives of (JAcKSON and Bot- 
Ton), A., i, 1078. 
action of nitric acid on (CLARKE and 
Botton), A., i, 1128. 
diiododiamino- (JACKSON and Bot- 
Ton), A., i, 1079. 
p-Benzoquinonesulphonic acid, bromo., 
sodium salt (S—EyYEWrTz and Paris), 
A., i, 275. 
Benzoterpenes, synthesis of (KAy and 
Morton), T., 1565; P., 162. 


of 


| Benzo-o- and -p-toluamides (TiTHERLEY 


and Srusps), T., 303; P., 12. 
Benzotoluidides, o-nitroso- (SENIER and 
CLARKE), T., 1918. 
1:2:3-Benzotriazole-l-acetic acid and its 
isomeride (Retssert), A., i, 432. 
Benzoxylidides, o-nitroso- (SENIER and 
CLARKE), T., 1923. 


| Benzoyl chloride, absorption spectra of 


(Purvis), T., 2494; P., 240. 
action of benzene and its derivatives 
with antimony haloids and (MEN- 
SCHUTKIN), A., i, 170, 188, 673. 
m- and p-hydroxy- (KopETSCHNI and 
Karczae), A., i, 180. 


Benzoyl groups, estimation of (VAN DER 


HAAnr), A., ii, 590. 

Benzoylacetic acid, ethyl ester, sodium 
derivative, action of ay-dibromobutane 
on (FARGHER and PerkIN), T., 1353. 

Benzoylalanine, hydrolysis of, by en- 
zymes (Dox and Rurn), A., i, 238. 
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Benzoylanhydrodichloralcarbamide 
(Feist, NIssEN, and STADLER), A., i, 
667. 

cis-1- 
2:6-dimethylpiperazines 
Reap), T., 240. 

3- -Benzoylanthraquinone, 2-amino-, and 
2-chloro- (ULLMANN and Gupta), A., 
i, 415. 

Benzoylation in ether solution (DEHN 
and BALL), A., i, 1169. 

Benzoylazo-2:4:6-/,ibromobenzene (Pon- 
zio an Maccrorra), A., i, 597. 

Benzoylazo-o-, -m-, and 


(PorpE and 


-p-nitro-p- 
toluenes (Ponzio and Macciorra), 
A., i, 596. 

4-Benzoylazo-i-xylene (PONzIO 
Maccrorra), A., i, 597. 

U-Benzoyl-o-benzenehydrazo-p-ethyl- 
phenol (v. Auwers and MICHAELIs), 
A., i, 747. 

o-Benzoylbenzoic acid, 
(RupipGE and Qua), A., i, 539. 

2:3:4:5-tetvach loro-6-(2’:5’)-dihydroxy- 
(Hé6vERMANN), A., i, 702. 

and v-Benzoylbenzylearbinols (Mc- 

Kenziz, MArtin, and Rute), T., 

1589; P., 182. 

Benzoylbenzylidenehydrazide chloride, 
preparation and reactions of (STOLLE 
and Hetwenrrn), A., i, 750. 

Benzoylbenzylidenehydrazidine (STOLLE 
and HELWErTH), A., i, 750. 

B- ~Benzoyl- B- benzylidenepropionic acid 
and its derivatives (BorscneE), A., i, 
686. 

cis-1- (or -4-) Benzoyl-p-bromo-4- (or -1-)- 
benzoy1-2:6-dimethylpiperazine (Porr 
and Reap), T., 238. 

w-Benzoylbromomethylmeconine (BaIn, 
PERKIN, and Roprinson), T., 2401; 
P., 235. 

a-Benzoyl-3-2:4:6-t7ibromophenylhydr- 
azine (Ponzio and Macctorra), A., i, 
597. 

p-1-Benzoyl--carbostyril (HELLER), A., 
i, 178. 

Benzoyleholine silts (FouRNEAU and | 
PAGE), A., i, 939. 

8-Benzoyl-a-cinnamylidenepropionic 
acid (BorsCHE, SAUERNHEIMER, and 
HEIMBURGER), A., i, 687. 

Benzoyldehydracetic acid, action of 
amines on (ScHO1TLE), A., i, 408, 840. 

Benzoyldibenzylidenehydrazonehydraz- 
ide and its hydrochloide (SToLLeé | 
and HELWERTH), A., i, 751. 

3-Benzoy1-7:8-dimethoxyisocoumarin 
(BAIN, PERKIN, and Robinson), T., 
2402; P., 235. 

cis-1- -Benzoyl-2:6-dimethylpiperazine 

and its salts (Poprand REA»), T., 243. 


and 


preparation of 


d- 


(or -4-) Benzoyl-4- (or-1-) anisoyl- | 


| 
| 
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cis-4- Benzoy1-2:6-dimethylpiperazine 

and its salts and p-bromo-, and p- 

nitro- (PorE and READ), T., 230. 

-Benzoyl-aa-diphenyl-8-anisylbutyric 
acid and its derivatives (STAUDINGER, 
ENDLE, and v. KARATEEW), A., i, 57. 

-Benzoyl-aa-diphenyl-8-p-dimethyl- 
aminophenylbutyric acid and _ its 
derivatives (STAUDINGER, ENDLE, and 
Kon), A., i, 57. 

7-Benzoyl-5-ethoxy-1:3-dimethyluramil 
(Bi_tTz and STRUFE), A., i, 589. 

7-Benzoyl-5-ethoxy-1-methyluramil 
(Biirz and SrruFe), A., i, 589. 

7-Benzoyl-5-ethoxyuramil (BILrz 
KARTTE), A., i, 589. 

Benzoylethyl--carbamidomalonamide 
(JOHNSON and Nico.er), A., i, 331. 

Benzoylformic acid. See Phenylgly- 
oxylic acid. 

2-Benzoyleyclohexanone and its deriva- 
tives (BAUER), A., i, 847. 

e-Benzoylhexoic acid, a and 
derivatives of (BavER), A., i, 847. 

” Benzoylhydrazicarbonyl,” constitution 
of (STOLLE and 7 ERKUs), A., i, 
208; (STOLLE), A., i, 332. 

Benzoylmalonic acid, ‘ethyl ester, azine 
of (STotLeé and Hetwenrrn), A., i, 
751. 

7-Benzoyl-5-methoxy-1:3-dimethyl- 
uramil (BILTz and StrvuFs), A., i, 589. 

eee ee 
(Brurz and Strure), A., i, 589. 


and 


”? 


| 7-Benzoyl-5- ratnoaperonlt (Brirz and 


KaArrTe), A., i, 589. 


| B-Benzoyl-s- methylbutyric acid (HAL- 


LER and RaMAktT-Lucas), A., i, 1072. 
1-Benzoyl-5-methylcoumaran-2-one (v. 
AuweEnrs and Pout), A., i, 984. 
1-Benzoyl-2-methyldihydroindole,  6- 
amino-, and 6-hydroxy-, and their 
salts (v. BRAUN and KruBEk), A 
437. 
cis-4-Benzoyl-1-d-methylenecamphor- 
2:6-dimethylpiperazine (Pork and 
Reap), T., 240. 
8-Benzoyl-8-methylpentane-de-diol (Ra- 
MART-LuCAs a:id HALLER), A., i, 695. 
8-Benzoyl-8-methylpentan-5-ol, ¢-hydr- 
oxylamino- (Ramart-Lucas and 
HALLER), A., i, 695. 
2-Benzoyl-1-methylpyrrole (Hxss and 
WissINnG), A., i, 726. 
3-Benzoyl-a-naphthol (Borscue, 
SAUERNHEIMER, and HEIMBURGER), 
A., i, 687. 
cis-1-(or -4-)Benzoyl-p-nitro-4-(or -1-)- 
benzoyl-2:6- oe (Pore 
and REEp), T., 238. 
Benzoyl-p- nitrobenzoylhydrazine 
(STOLLE and LEVERKUs), A., i, 208. 
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a-Benzoyl-8-0-, -m- and -p-nitro-p-tolyl- 
hydrazines (PoNzio and Macciorra), 
A., i, 596. 

Benzoyloxybenzoic acids, 
(Lepsius), A., i, 1072. 
8-Benzoyloxyisobutyric acid, a-chloro-, 

and a-hydroxy-, esters of (FouRNEAU 
and TIFFENEAU), A., i, 138. 
Benzoyloxy-2:6(or4:6)-dihydroxybenzoic 
acid, 4(or 2)-p-hydroxy- (Sonn), A., i, 
185. 
a-Benzoyloxyphenylacetic acid, ethyl 
ester and amide (G. M. and R. 
Rosrnson), T., 1465. 
Benzoyloxysyringaic acid, p-hydroxy- 
(LEpstus), A., i, 1072. 
8-(2-Benzoyloxy--tolyl) propionic acid, 
B-amino-, benzoyl derivative (Posner 
and Hess), A., i, 46. 
2-Benzoylcyc/opentanone, and its deriva- 
tives (BAUER), A., i, 846. 
Benzoylphenylacetylene dibromide, 
stereoisomeric forms of (DUFRAISSE), 
A., i, 845. 
8-Benzoyl-y-phenylbutyric acid 
(BorscuEe, SAUERNHEIMER, and HEIM- 
BURGER), A., i, 687. 
Benzoylphenylhydrazine, and its hydro- 
chloride (DEHN and Batt), A., i, 
1170. 
4-Benzoyl-1-phenyl-3-methylpyrazole-5- 
selenolacetic acid (MICHAELIS and 
LANGENKAMP), A., i, 582. 
4-Benzoy]-1-phenyl-3-methylpyrazole-5- 
selenonic acid and its derivatives 
(MIcHAELIs and LANGENKAMP), A., i, 
582. 
4-Benzoy1-1-pheny1-3-methy1-5-seleno- 
pyrazolone and _ its derivatives 
(MicnAkELis and LANGENKAMP), A., 
i, 582. 
a-Benzoyl-8-phenyl]-8-2-cyclopentanonyl- 
propionic acid, ethyl ester, and its 
disemicarbazone (CRUIKSHANKS), A., 
i, 541. 
Benzoylphloroglucinol, p-hydroxy-. See 


hydroxy- 


Benzoic acid, p-hydroxy-, 3:5-di- 
hydroxypheny! ester. 
Benzoylphloroglucinolcarboxylic acid, 


p-hydroxy-. See Benzoyloxy-2:6(or 
4:6)-dihydroxyberzoic acid, 4(or 2)- 
p-hydroxy-. 

Benzoylpiperidine hydrochloride (DEHN 
and BALL), A., i, 1170. 


Benzoylpiperidinium telluribromide 


(GursBrer, Ftury, and WEINZIERL), 
A., i, 502. 
1-Benzoyltetrahydroquinoline, 7-amino- 
and 7-hydroxy-, and their derivatives 
(v. Braun and Kruser), A., i, 437. 
7-Benzoyltheophylline 
SrruFe), A., i, 589. 


(Binz and 


| 
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Benzoylthiocarbamidomalonic acid, 
ethyl ester (JoHNSON and NICOLET), 
A., i, 329. 

2-Benzoylthiophen, 2-p-nitro- (STEIN- 
KOPF and BAUERMEISTER), A., i, 438. 

y-Benzoyl-aa8-triphenylbutyric acid, 
and its derivatives (STAUDINGER, 
ENDLE, and v. KARATEEW), A., i, 56. 

5-Benzoylvaleric acid, and its deriva- 
tives (BAUER), A., i, 846. 
a-Benzoyl-8-m-4-xylylhydrazine (Pon- 
z1o and Maccrorra), A., i, 597. 
Benzyl chloride, synthesis of (SomME- 
LET), A., i, 156. 
tri- and tetra-sulphides, oxidation of 
(Smyrue), T., 550. 
tetrasulphoxide (SmMytTHe), T., 546; 
P., 24. 
telluride (TscHUGAEV and CHLOPIN), 
A., ii, 455. 

Benzylacetic acid, cyanodi-o- and -p- 
nitro-, methyl esters (MecH), A., i, 
59 


Benzylamine, action of, on the dibromo- 
succinic acids (FRANKLAND), T., 2879 ; 
P., 260. 

Benzylamines, tertiary, action of acid 
anhydrides and chlorides on (TIF- 
FENEAU and Funrer), A., i, 517. 

2:3- and 3:4-dihydroxy-, relative toxic 
action of (TIFFENEAU), A., i, 456. 

2-Benzylaminoaceto-j-anisidide, 3:5-di- 
nitro- (MELDOLA and HOLLELY), T., 
985. 

Benzylaminobutenedinitrile (MourEU 
and BoneGRAND), A., i, 672. 

Benzylanilines, amino-, rearrangement 
of, into diphenylmethane bases (v. 
BRrAuUN and Kruser), A., i, 204. 

Benzylanilinium , telluribromide (GurT- 
BIER, Fury, and WEINZIERL), A., i, 
502. 

Benzylanilinomalonic acid, and its salts 
and diethyl ester (JoHNsON and SHEP- 
Arp), A., i, 1091. 

Benzylearbamic acid, p-chloro-, ethyl 
ester (CURTIUS and WIENGREEN), A., 
i, 875. 

Benzylcoumarone, dilhydroxy- (BARGEL- 
LINI and Mont), A., i, 1075. 

2-Benzy1-1:2-diethyl-1:2-dihydro/so- 
quinolinium iodide (WEDEKIND and 
BANDAU), A., i, 82. 

2-Benzyl-1:2-diethyl-1:2:3:4-tetra- 
hydroisoquinolinium sults (WEDE- 
KIND and BaNnpbaAv), A., i, 82. 

9-Benzyl-9:10-dihydroanthracene, 9- 
hydroxy- (TsCHILIKIN and PAULSEN), 
A., i, 192. 

N-Benzyldi-iminophenylacetonitrile, 
and its hydrochloride (SNESAREV), 
A, 4, i 
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4-Benzyldimethylammonium-1-benzo- 
quinone, 2:6-dinitro- (MELDOLA and 
HoLLELy), T., 1485. 
Benzyldimethylazonium iodide (Sinn), 
Roy 047. 
4-Benzyl-1:3-diphenylhydantoin, and 
2-thio- (JoHNsoN and SHEpArp), A., 
i, 1091. 
Benzyldiisopropylearbinol (Murat and 
Amouroux), A., i, 251. 
2-Benzyl-1:2-dipropyl-1:2:3:4-tetra- 
hydrovsoquinolinium bromide (WEDE- 
KIND and BANDAv), A., i, 83. 
Benzyldi-o, and -m-tolil (KNOEVENA- 
GEL, BERLIN, SAKOM, DIETERICH, 
and Mossgs), A., i, 520. 
a-Benzyl-a-ethyl-a-allylacetophenone 
(HALLER and BaAver), A., 1, 549. 
Benzylethylanilinium _telluri-bromide 
and -chloride (GuTBIER, FLURyY, and 
WEINZIERL), A., i, 502. 
Benzylethylbenzamide, and its hydro- 


chloride (DEHN and BALL), A., i, 
1170. 
Benzylethyleamphor (HALLER and 
LouvrigEr), A., i, 556. 
4-Benzylethyl-y-phenetidine, 2:6-di- 


nitro- (MELDOLA and Ho..ety), T., 
2081. 


Benzylethylisopicramic acid (MELDOLA 


and Houue.y), T., 1485. 

2-Benzyl-2-ethyl-1-propyl-1:2:3:4-tetra- 
hydro/soquinolinium salts (WEDEKIND 
and BANDAU), A., i, 81. 

B-Benzylglucoside, m-nitro-, (BoURQUE- 
Lot and Lupwie), A., i, 560. 

Benzylglyoxal, and its bis-p-nitro- 
phenylhydrazone (DAKIN and Dup- 
LEY), A., i, 907. 

Benzylhomophthalic acid, ethyl ester 
and anhydride of (D1zcKMANN), A., i, 
691. 

Benzylhydantoin, resolution of (DAKIN 
and Dup.kEy), A., i, 434. 

Benzyl-8-hydroxy-a-phenylethyldi- 
methylammonium hydroxide, salts of 
(TiFFENEAU and FourNEAU), A., i, 
530. 

Benzylidene chloride, absorption spectra 
of (Purvis), T., 2497; P., 240. 

Benzylideneaminobenzoic acids, 4-hydr- 

oxy-, phototropy and thermotropy 
of (SenreEr aud Forster), T., 
2468. 

o-nitro-, and their isomerides (SENIER 
and CLARKE), T., 1922. 


Benzylideneaminophenols, o-nitro- and | 


their isomerides (SENIER and 
CLARKE), T., 1920. 

Benzylideneaniline, sodium derivatives 
(SCHLENK, APPENRODT, MICHAEL, 


and THAL), A., i, 398. 
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Benzylideneaniline and m-nitio-, halo- 
gen and benzoyl] chloride derivatives 

of (JAMES and Jupp), T., 1429. 
p-amino-, and its derivatives (Ross1), 

A., i, 1171. 

Benzylideneanilinium __ telluri-bromide 
and -chloride (GurBier, FLury, and 
WEINZIERL), A., i, 502. 

Benzylideneanisidines, 4-hydroxy-, 

phototropy and thermotropy of 
(SENIER and Forster), T., 2469. 
o-nitro-, and their isomerides (SENIER 
and CLARKE), T., 1921. 
a-Benzylidene-5-anisylideneangelo- 
lactone (BorscHE, SAUERNHEIMER, 
and HEIMBURGER), A., i, 688. 

Benzylideneanthranilic acids, 0-, m-, 
and p-chloro-, and m-hydroxy- (EkE- 
LEY and SLATER), A., i, 576. 

Benzylideneazine, p:p’-diamino-, de- 
rivatives of (KAUFFMANN and Burck- 
HARDT), A., i, 55. 

Benzylidenebenzoylacetic acid, ethyl 
ester, action of, with cyclic ketones 
(ScuwyzER and  CRUIKSHANKS ; 
CRUIKSHANKS), A., i, 541. 

Benzylidenebisdihydroharmaline and its 
hydrochloride (FiscHER, ANGERMANN, 

| and Dirpo.pER), A., i, 317. 

Benzylidenebromoanilines, 4-hydroxy-, 

phototropy and thermotropy of 
(SENIER and Forster), T., 2467. 

o-nitro-, and their isomerides (SENIER 
and CLARKE), T., 1920. 

Benzylidene-o-chloroaniline dichloride 
(JAMES and Jupp), T., 1430. 

Benzylidenechloroanilines, 4-hydroxy-, 

phototropy and thermotropy of 
(SENIER and Forster), T’., 2466. 

o-nitro-, and their isomerides (SENIER 
and CLARKE), T., 1919. 

Benzylidene-y-cumidine, o-nitro-, and 

its isomeride (SENIER and CLARKE), 


T., 1924. 
Benzylidenediacetic acid, ethyl ester, 
semicarbazone of (ScHWyZER and 


CRUIKSHANKS), A., i, 541. 
Benzylidenedimethylpyrindole 
(ScHoutz), A., i, 431. 
Benzylidenediphenylpyrindole 
(ScHOLTz), A., i, 432. 
Benzylidene-ephedrine and -)-ephedrine, 
| and their derivatives (ScHMIDT), A., 
| i, 989. 
Benzylidene-ethylammonium telluri- 
haloids (GurBIER, FLURY, and WEIN- 
ZIERL), A., i, 502. 
| Benzylidenehomophthalic acid and its 
anhydride (DIECKMANN), A., i, 691. 
Benzylidenehydrazinesulphonic acid and 
hydroxy-, barium salts (TRAUBE and 
VockErop?T), A., ii, 359. 
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Benzylidenehydrocotarnine and its pi- 
erate (G. M. and R. Roprnson), T., 
1463. 


Benzylidenemannose (IRVINE and 
Hynp), T., 708. 
Benzylidenemethylammonium _telluri- 


| 


| 
| 


haloids (GuTBIER, FLURY, and WEIN- 


ZIERL), A., i, 502. 
1-Benzylidene-5-methylcoumaran-2-one, 
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Benzylmethylammonium nitrite (RAy), 
telluri-bromide and -chloride (Gur- 
BIER, FLury, and WEINZIERL), A., 
i, 502. 
Benzylmethylanilinium telluribromide 
(GurBieR, Fiury, and WEINZIERL), 
A., i, 502. 


| Benzylmethylearbinol, rotation and de- 


and a-bromo- (v. AUWEks and Pout), | 


A., i, 984. 

Benzylidenemethylglucosamine ani its 
hydrochloride (InvINE and Hynp), 
T., 706. 

Benzylidene-8-naphthylamine, deriva- 

tives of (FRANZEN and EropiIs), A., 
i, 162. 
dibromide (JAMEs and Jupp), T.,1433. 
Benzylidenenaphthylamines, 4-hydr- 
oxy-, phototropy and thermotropy 
of (SENIER and Forster), T., 2470. 
o-nitro-, and their isomerid: s (SENIER 
and CLARKE), T., 1923. 
1-Benzylidene-3-8-naphthylcrotonolac- 
tone (BorscuE and SAVERNHEIMER), 
A., i, 840. 

Benzylidene -m- and -p-nitroaniline, 
and m-nitro-, dibromides (JAMEs and 
Jupp), T., 1432. 

Benzylideneoxalacetic acid and its 
ethyl ester and anhydride, phenyl- 
hydrazones of (DizECKMANN), A., i, 
692. 

Benzylidene-o-phenylenediamine, o- 
nitro-, and its isomeride (SeNrER and 
CLARKE), T., 1924. 

Benzylidene-o- and -p-toluidine di- 
bromides (JAMEs and Jupp), 'l’., 1431. 

Benzylidenetoluidines, 4-hydroxy-, 

phototropy aud thermotropy of 
(Senrer and Forster), T., 2464. 


o-nitro-, and their isomerides (SENIER | 


and CLARKE), T., 1918. 
a-Benzylidenevalerolactone 
ITscH), A., i, 693. 
Benzylidenexylidines, 4-hydroxy-, 
phototropy and thermotropy of 
(Senrer and Forster), T., 2465. 
o-nitro-, and its isomerides (SENIER 
and CiarKE), T., 1923. 
2-Benzylimino-3-phenyltetrahydro- 
thiazole (KucrrA), A., i, 436. 
Benzyliminothiolcarbonie acid, 


(Losan- 


ethyl | 


ester (SCHNEIDER, CLIBBENS, HiLL- 


WECK, and STEIBELT), A., i, 669. 
a-Benzylindoxyl (JOHNSON and Suep- 
ARD), A., i, 1091. 
a-Benzyl-a-methyl-a-allylacetophenone 
(HALLER and Baver), A., i, 549. 
4-Benzylmethylaminophenetole, 2:6-di- 
nitro- (MELDOLA and Ho..ety), T., 
1486. 


rivatives of (PickKARD and KEN- 

yon), T., 1115; P., 83; (KENYON 

and Pickarp), T, 2262; P., 232. 
ethyl ether of (TscHITSCHBABIN and 

JELGASIN), A., i, 1066. 

4-Benzylmethylethylammonium-1- 

benzoquinone, 2:6-dinitro (MELDOLA 
and Hot.e.y), T., 2085. 

Benzyl methyl ketone, 5-chloro-2:4-di- 
nitro-, and its phenylhydrazone 
(BorscHe and Banr), A., i, 30. 

Benzylmethylisopicramic acid (MELDOLA 
and Houuecy), T., 1484. 

Benzyl-a-naphthylamine, benzoy! deriva- 
tive (Berri and Poccranti), A., ii, 
550. 

Benzyl phenylethyl ketone (MAILHE), 
A., i, 548. 

5-Benzyl-7-phenyluramil, 2-thio- (JoHn- 
sON and SHEPARD), A., i, 1091. 

Benzylisopicramic acid (MELDOLA and 
Ho.uE-y), T., 1482. 

Benzylthiocarbamic acid, ethyl ester 
(SCHNEIDER, CLIBBENS, HiULLWECK, 
and STEIBELT), A., i, 669. 

Benzylthiolacetal (HurcHison 
Smives), A., i, 546. 

Benzylthiolcarbamic acid and its silver 
salt (SCHNEIDER, CLIBBENs, HULL- 
WECK, and STEIBELT), A., i, 669. 

Benzylthiourethaneglucoside, tetra- 
acetyl derivative (SCHNEIDER, CLIB- 


and 


BENS, HULLWeECK, and SreE!IBExr), 
A., i, 670. 
Berberine, estimation of (RICHTER), 


A., ii, 688. 
Beri-beri (FUNK and Dove.as), A., i, 
455; (Funk), A., i, 455, 628. 
Bertrand formula applied to liquids 
(SPERANSKI), A., il, 31. 

Betaine, decomposition of, on heat- 
ing with alkali (ALBERs), A., i, 
149. 

salts, preparation of (AKTIEN-GESELL- 
SCHAFT FUR ANILIN-FABRIKATION), 
A., i, 938. 

hydrochloride, isolation of, from mo- 


lasses residues (STOLTZENBERG), 
A., i, 390. 
ferri- and ferro-cyanide (ROEDER), 


A., i, 25. 
Betaines, putrefaction of (ACKERMANN), 
A., i, 783. 


INDEX OF 


Bile oY (FiscHeER and Rdsk), 
A., 1, 309; mys REIHLING, and 
Scans A ., 1, 857; (FIscHer 
and Haun), A., i, 887 ; (FISCHER and 
EISMAYER), A., i, 993. 

Bilianic acid, oximes of (ScHENCK), A., i, 
487. 

Bilinigrin and its salts (Kiser, REIHL- 
ING, and SCHMIEDEL), A., i, 858. 

Bilinite (SEBoR), A., ii, 738. 

Bilirubie acid, constitution of (FIscHER 
and Résg), A., i, 309. 

Bilirubin, constitution of (FiscHER and 

Rose), A., i, 309. 
decomposition of (FiscHeR and Résk), 
A., i, 429. 

Binary systems, critical phenomena in 
(FRIEDRICHS), A., ii, 40. 

Biochemistry, dynamics of (Hopkins), 
A., i, 1014, 

Bioelectric current, theory of (RoHoNY!), 
A., i, 1116. 

Biological fluids, buffer action of sub- 
stances in (KoprEL and Spiro), A., i 
1105. 

Birds, influence of foods on polyneuritis 

in (Cooper), A., i, 777, 1027. 
metabolism of amino-acids in (SzALA- 
Gy: and Kriwuscua), A., i, 1103. 

Bisanhydrobisphenacylmethylamine 
and its salts and derivatives (GABRIEL), 
A., i, 697. 

Bisanhydrotolacylamine and its deriva- 
tives (ROpENBURG), A., i, 52. 

Bisanisylidenedimethylpyrone and its 
salts(Boon, McK enzig,and Tro1rer), 
P., 205. 

2:6-Bisazo-8-naphthol-4-trimethyl- 
ammonium-l-benzoquinone and its 
derivatives (MELDOLA and HOLLELY), 
T., 1476. 

Bisazophthaleins, constitution of (ScHEs- 
TAKOV and Nocken), A., i, 335, 
885. 

4:10-Bisbenzeneazo-3:11-dihydroxy- 
naphthafluoran (FiscHER and KONIG), 
A., i, 714. 

Bisbenzeneazoxybenzene, p- Weg . 
and its derivatives (ANGELI), A., i, 
882. 

o-p-Bisbenzeneazo-o-3-, -m-5-, and -p- 
xylenols (v. AUWERs and KLEMENC), 
A., i, 746. 

Bis 4-benzoyl-1-phenyl-3-methyl-5- 
selenopyrazole (MICHAELIS 
LANGENKAMP), A., i, 582. 

Bisbenzylidenedimethylpyrone and its 
salts (Boon, McKenzir,and Trorrer), 
P., 205. 

Bis(a8- dibromoanisylmethyl)pyrone 
(Boon, Witson, and HEILBRON), 
T., 2181. 


CVI. il. 


and 
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4:10-Bis-»-chlorobenzeneazo-3:11-di- 
hydroxynaphthafluoran (FiscHER and 
Konia), A., i, 714 

s-Bisdimethylethylethane. 
Tetramethylhexane. 

Bis-1:3-dimethyluramil-7-carboxylic 
acid, ethyl and methyl esters of 
(BrtTz and Srrure), A., i, 588. 

Bisdiphenylene-ethylene, 2:7:2’:7’-tetra- 
amino-, and -¢etranitro- (GALLAS), A., 
i, 1169. 

Bisdiphenylylglycollic acid (ScHLENK, 
APPENRODT, MICHAEL, and THAL), 
A., i, 399. 

Bisdiphenylyl-a-naphthylmethyl, sodium 
derivative (SCHLENK and Makrcvs), 
A., i, 824. 

Bis-ethylenethiolacetatoplato-acid 


See yy5é- 


(RAMBERG and TrsBere), A., i, 
385. 
Bisfurylidenedimethylpyrone and _ its 


salts (Boon, McKenzie, and Tror- 
TER), P., 205. 

Bis-8-o-hydroxy-7- tolylpropionhydr- 
oxamic acid, 8-hydroxyimino- (Pos- 
NER and Hess), A., i, 46. 

Bismethylamino/c/rcaminoarsenobenz- 
ene, preparation of soluble derivatives 


of (BoruRINcER & SOHNE), A., i, 
762. 

Bismethylglycylarsenobenzene (LEs 
EraABLISSEMENTS PouLENC Fréres 


and OEcHsLIN), A., i, 1010. 
Bismuth alloys with cerium (VoGEL), 
A., ii, 129. 


with mercury, vapour pressure of 
(EAsTMAN and HILDEBRAND), A., 
ii, 800. 


Bismuth compounds, absorption spectra 
of (CRYMBLE), P., 179. 
with organic arsenic derivatives (FarB- 
WERKE —_ MeIstTEr, Lucius, & 
Brinine), A., i, 610. 
Bismuth hydroxide, action of magnesium 
salts on compounds of, with rg 


compounds (QUARTAROLI), A [= * 
468. 

subnitrate, detection of lead in 
(GuERIN), A., ii, 778. 


Bismuth organic compounds (CHALLEN- 
GER), T., 2210; P., 229 ; (CHALLEN- 
GER and "ALL PRESS), Pes 292, 

Bismuth, electrolytic analysis and separa- 
tion of (RICHARDSON), A , ii, 148. 

Bismuthines, tertiary aromatic (CHAL- 
LENGER), T., 2210; P., 229. 

1:4-Bis- a-naphthyldiphenylylmethylene- 
A?5 —— (SCHLENK and 
Brauns), A., 162. 

4:10-Bis-p- et Eee $:11-dthydr- 
ny ge ee (FIscHER and K6- 
NIG), A., i, 714. 

70 
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Bis-isonitrosocamphanazine (ForsTEer 
and Kunz), T., 1726. 
2:3’-Bisoxyselenonaphthen (Lesser and 
ScHoOELLER), A., i, 1086. 
2:2’-Bisoxythionaphthen, = octachloro- 
(LEssErk and Wetss), A., i, 181. 
Bisphenylearbimideoxalyl diethyl] ether 
(Hoven and Scumipt), A., i, 26. 
1,4-Bisphenyldiphenylylmethylene- 
A®5-cyclohexadiene (SCHLENK and 
Brauns), A., i, 162. 
Bis-selenopyrine, and its methiodide and 
v-selenopyrine (MICHAELIS and 
Dunrze), A., i, 584. 
Bistolacylamine (RUpENBURG), A., i, 
§2. 
4:10-Bis-y-tolueneazo-3:11-dihydroxy- 
naphthafluoran (FiscHErR and Ko6- 
nig), A., i, 714. 
2:6-Bistriazo-4-trimethylammonium-1- 
benzoquinone, and its salts (MEL- 
poLa and HouuEty), T., 1478. 
Biuret, formation of (WERNER), P., 
262. 
Bixin, constitution of (vAN HAsseELr), 
A., i, 857. 
Blackberry. See Rubus discolor. 
Bleaching agents, action of, on colour- 
ing matters (TAYLOR), A., i, 640. 
Blende, velocity of solution of, in 
sulphuric acid (ROsENKRANZER), 
A,, ii, 640. 

Spanish, spectrograpic 
( ampo y CerRDAN), A., ii, 270. 
Blood, photo-activity of the (ScHLAEP- 

FER), A., i, 764. 

dialysis of (v. Hess and McGuieay), 
A., i, 446. 

dialysis of circulating (ABEL, Rown- 
TREF, and TURNER), A., i, 217. 


(Nictovux), A., ii, 111, 346. 
vaso-constrictor substance in (VorcrT- 
LIN and Macnt), A., i, 218. 
effect of loss of, and its re-injection 
on the vasomotor centre (PILCHER 
and SotLtMANN), A., i, 1150. 
coagulation of (ScHRYVER), A., i, 616; 
(Hexma), A., i, 754, 895, 1013; 
(HowE 1), A., i, 1151. 
coagulation time of (CANNON, MEN- 
DENHALL, and Gray), A., i, 765. 
velocity of coagulation of (CANNON 
and MENDENHALL), A., i, 449. 
effects of hemorrhage on the coagula- 
tion of (Gray and Lunt), A., i, 
894, 
immunisation 


against the anti- 


coagulation of blood by hirudin | 
(Vera and Logn), A., i, 617. 


studies of 
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Blood, influence of phosphatides on co- 
agulation of the (PEKELHARING), 
A., i, 219. 

effect of loss of, on 
(O’Brien), A., i, 456. 

in acidosis, acetone substances (MAR- 
rnioTT), A., i, 1150. 

rate of disappearance of ammonia 
from (JacoBson), A., i, 1012. 

effect of lesions of the liver on the 
ammonia content of (FIsKE and 
KARSNER), A., i, 1152. 

human, absorption and dissociation of 
carbon dioxide by (CHRISTIANSEN, 
Dovetas, and HALDANE), A., i, 
1012. 

cholesterol content of (WAcKER and 
Hvueck; Hveck; Picarp), A., i, 
102. 

action of, on colouring matters (Mac- 
NANIMI), A., ii, 514. 

constitution of the colouring matter 
of (PiLoty, Stock, and DorMANN), 
A., i, 327, 755. 

creatinine and creatine in (FoLIN and 
DENIs), A., i, 764. 

amount of dextrose in (MAsIN@), A., 
i, 446. 

fermentative properties of (P1Ncus- 
SOHN and Krause), A., i, 895, 
1013. 

enzymic activity of, after extirpation 
of the pancreas (STAWRAKY), A., i, 


immunisation 


447. 
esterase of (RoNA and Bren), A., i, 
341, 1013. 


fat of (Boor), A., i, 1183. 

distribution of glycogen in, during re- 
sorption of carbohydrates from the 
small intestine (PoLIMANTI), A,, i, 
1012. 

action of iodine on the circulation of 
the (LEHNDORFF), A., i, 778. 

iron in (FiscnER and v. RomseErs), 
A., i, 886. 

proteins of the (FrEeuND), A., i, 447. 

**gold numbers” of proteins of 
(HEvuBNER and Jacoss), A., i, 213. 

normal concentration of sugar in 
(SHAFFER), A., i, 1183. 

variations in the sugar in, under 
various conditions (Scorr ; EpsTEIN 
and BAER), A,, i, 894. 

disappearance of sugar from the 
(MaAcLEop and Pearce), A., i, 446 ; 
(KLEINER and MELTzER), A., i, 447. 

effect of arrest of the blood flow 
through the liver on the sugar and 
lactic acid in (MACLEOD and WEpp), 
A., i, 1150. 

urea in, and its elimination in urine 
(McLEAN and SELLING), A., i, 1183. 
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viscosity of (BuRTON- 
wy. My BEGE. 


in anemia (MEDAK), 


Blood, gy | 
Orirz), A 
chemistry of, 
A., i, 355. 
condition of, in hemophilia, throm- 
bosis, and purpura (HOWELL), A., 


i, 449 
reaction of, in uremia (ELMENDORF), 
A., i, 615. 


of guinea-pigs, influence of p-hydroxy- 


phenylethylamine on the (Iwao), 
A., i, 360. 
of rabbits, hemoglobin in (Boycott), 
A. % 447. 
Blood detection and estimation :— 
detection of (GANAssSINI), A.,_ ii, 
596. 


detection of traces of (pE DomInicis), 
A., ii, 759. 

detection of, in organic liquids (Ro- 
DILLON), A., ii, 690. 

detection of, by Teichmann’s reaction 
(Symons), A., ii, 228 ; (BARALD1), 
A., ii, 310; (SuTHERLAND and 
Mirra), A., ii, 507. 

detection of amino-acids in (ABDER- 
HALDEN), A., i, 346. 

estimation of the acidity and alka- 
linity of (Morawitz and WALKER), 
A., i, 615. 

estimation of alkalis in (FEDERER), 
A., ii, 291. 

estimation of amino-acids in (RosEN- 
BERG ; LEMATTE), A., ii, 504. 

estimation of chlorine in (RogkE and 
Fritsch), A., ii, 66. 

estimation of ~~ and creatinine 
in (FoutN), A., ii, 505. 

estimation of fat j in (Buoon), , 
392. 

estimation of hematin in (AZADIAN), 
A., ii, 505. 

estimation of the mobile oxygen in, 
after administration of antipyretics 
(Piccin1Nn1), A., i, 905. 


arterial and venous, estimation of 
oxygen and carbon dioxide in 
(BAYEUX and CHEVALLIER), A., i, 
614. 


estimation of sugar in (MICHAELIs), 
A., ii, 223; (Kraus), A., ii, 390; 
(GARDNER and MAc Ean), A,, ii, 
783 ; (SHAFFER), A., ii, 819. 

estimation of urea in, gravimetrically 
(FossE, Ronpyn, and Francois), 
A., &, 787. 

estimation of uric acid in (STEINITZ), 
A., i, 615. 

Blood-corpuscles, permeability of, 
dextrose (GyérGy), A., i, 102. 
permeability of, to sugars (Kozawa), 

A., i, 448, 449. 


to 
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Blood-corpuscles, red, behaviour of, with 
reference to the species (tess « and 


Nast), A., i, 448; (Kozawa), A., i, 
448, 449. 
Blood-pigments (Fischer and EIs- 


MAYER), A., i, 886. 
constituents of (FiscuErR and Ets- 
MAYER), A., i, 993. 
reduction of (FiscHEr and Haun), 
i, 887. 

Blood-plasma, sugar of (BierRY and 
FanpDAkD), A., i, 218; (Brerry and 
Ranec), A., i, 346. 

Blood-pressure in the anesthetised dog 
(Hoskins and WHEELON), A., i, 
614. 

Blood-serum, effect of, on homogentisic 

acid (Gross), A., i, 617. 

hydrolysis of maltose by (KUMAGAI), 
A., i, 103. 

proteins of (HARTLEY), A., i, 1206. 

action of, on proteins (ABDERHALDEN 
and Ewatp), A., i, 896. 

effect of sugars on (ABDERHALDEN 
and BAssANI; ABDERHALDEN and 
WILDERMUTH ; ABDERHALDEN and 
Gricorescu), A., i, 765; (ROn- 
MANN and KuMAGAI), A., i, 766. 

estimation of albumin in (ZANDA), A., 
ii, 596. 

estimation of chlorine in (GUTMANN 
and ScHLESINGER), A., ii, 379. 

Blood-stains, examination of (COVELLI), 
A., ii, 508. 

Blood-vessels, action of adrenaline on 
(Wiccers ; SVETSCHNIKOV), A 
764, 

action of pituitrin on the (TIGERSTEDT 
and AIRILA), A., i, 908. 

coronary, action of poisons on the 
(Kravkoy), A., i, 908. 

Bohn-Schmidt reaction in the benzene 
series (ECKERT), A., i, 59. 

Boiling rod, efficient (TorossIAn), A., 
ii, 246. 

Boiling point determinations, apparatus 
for (FirrH and Myerrs), T., 2887 ; P., 
293 ; (PAUL . Scuantz ; RICHAR Ds 
and BARR y), A., ii, 710. 

Boiling points of "homologous series - 
organic compounds (Sue DEN), A., 
799. 

Bone, formation of, in infants by means 
of calcium phosphate (ScuLoss and 
FRANK), A., i, 623. 

influence of calcium in diet on the 
composition of (WEIsER), A., i, 
1105. 

detection of phosphorus in (WORNER), 
A., ii, 675. 

Bone-black, absorption of dextrose by 
(Morton), A., il, 768. 


"e 1, 
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Boracite, optical constants of (Manr- 
BACH), A., ii, 137. 

Borates. See under Boron. 

Bordeaux mixture, chemical composition 
of (Vermoret and Danrony), A., ii, 
730, 

Boric acid. See under Boron. 

Borneol, rotatory power, refractivity and 
molecular solution-volume of (Pra- 
cock), T., 2782; P., 264. 

catalytic decomposition of (ALoy and 
Brustier), A., i, 1133. 

conversion of, into camphene (MEER- 
WEIN), A., i, 850. 

Borneols, rotation of 
PickarpD), P., 273. 

Bornite, composition of (Kraus and 
GOLDsBERRY), A., ii, 570. 

?- and d/-Bornylene-3-carboxylic acids 
(Furness and Perkin), T., 2026. 

l-Bornylene-3-hydroxamic acid (Fur- 
NEss and PERKIN), T., 2026. 

Boron compounds, action of, on the 

growth of plants (BRENCHLEY), 
A., i, 790. 
hydrides (Stock and Kuss), A., ii, 359. 
sulphide, action of carbon dioxide on 
(CosTEAND), A., ii, 48. 
Borie acid, properties of solution of, 
in alcohol (FintH and Mysgrs), 
T., 2887; P., 293. 
effect of glycerol and mannitol on 
the conductivity of solutions of 
(DHAR), A., ii, 331. 
action of alkyl ethers of, with 
metallic aleoholates (CAmBI), A., 
i, 478. 
compounds of mannitol and (Mac- 
NANINI), A., i, 661. 
estimation of (BERTRAND 
AGULHON ; JAy), A., ii, 217. 
Hypoboric acid, salts of (Srock and 
Kuss), A., ii, 359. 
Borates (Spore!), A., ii, 562, 648. 
Perborates, preparation of (CHEMISCHE 
Fasrik Retsuouz), A., ii, 125; 
VEREINGTE FABRIKEN FUR LABOR- 
ATORIUMSBEDARF), A., ii, 725. 

Boron, estimation of, in mineral waters 
(Fonzes-Driacon and Fare), A., 
ii, 573. 

estimation of small quantities of, in 
organic substances (BERTRAND and 
Acutuon), A., ii, 146. 

Bournonite from Alsace (BUCKING), A., 
ii, 61. 

Brain, 


(Kenyon and 


and 


composition of, in paralysis 


(PiegHint), A., i, 899. 

cesebrosides of (THIERFELDER), A., i, 
339, 856. 

cholesterol of the (RosENHEIM), A., i, 
451. 


| 
| 


| 
} 
| 
| 
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Brain, preparation of galactosides of the 
(ROsENHEIM), A., i, 225, 706. 
extraction of kephalin from (Mac- 
ARTHUR), A., i, 1197. 
Brains, ancient Egyptian, 
(Marr), A., i, 107. 
Brass, electrolytic deposition of (BEN- 
NETr and Davison), A., ii, 617. 
corrosion of (BENGoUGH and JONEs), 
A., ii, 366. 
structural changes in (MENEGHIN1), 
A., ii, 849. 
vanadium in (DuNN and Huvupson), 
A., ii, 662. 
analysis of (BerTIAUx), A., ii, 220; 
(Ler, TrickEy, and FEGELEy), A., 


lipoids of 


ii, 677. 
estimation of oxgyen in (Wesr), A., 

ii, 380. 
Brassidic acid, di-iodo-, ethyl ester, 


preparation of (GESELLSCHAFT FUR 
CHEMISCHE INDUSTRIE IN BASEL), 


A., i, 483. 
Bromal, action of, on organic compounds 
in presence of aluminium chloride 


(FRANKFORTER and KRITCHEVSKY), 
A., i, 1059. 
Bromides. See under Bromine. 
Bromine, alsorption of ultra-violet light 
by the vapours of (Rrpaup), A., ii, 
5 


photochemical oxidation by means of 
(CiusA and PIERGALLINI), A., ii, 
604. 

solutions of, in water, nitrobenzene 
and carbon tetrachloride (JosEPH), 
P., 244. 

action of, on ethyl ether (TscHEL- 
INCEV), A., i, 1385 ; (ARBUzOV), A., 
i, 478. 

replacement of chlorine by, in the 
animal organism (BONNIGER), A., i, 
451. 

Bromine hydrate (Giran), A., ii, 723. 
Bromides (GUARESCHI), A., ii, 379, 


657. 

Bromates, physiological action of 
(SANTESSON and WICKBERG), A., i, 
904. 


Bromine, detection and estimation :— 
detection of (GuAREscHI), A., ii, 379. 
detection of, in presence of thiocyan- 
ates and of ferrocyanides (GUAR- 
FESCHI), A., ii, 214. 

estimation of, in presence of chlorine 
by means of telluric acid (GoocH 
and CoLg), A., ii, 379; (Cour), A., 
ii, 776. 

Bronze, analysis of (SCHENK), A., ii, 70; 
(BertTraAux), A., ii, 220; (LEE, 
Trickty, and Fercexry), A., ii, 
677. 


Bronze coinage, estimation of zinc in 
(RosE), A., ii, 385. 

Brownian movement, vertical partition 
of particles in the (ILsIN), A., ii, 
446. 

determination of Avogadro’s constants 
from the (NoRDLUND), A., ii, 446. 

measurement of, as a function of vis- 
cosity (SEELIs), A., ii, 344. 

Brucine, oxidation products of (LEUcuS 

and Ravcn), A., i, 199. 
action of nitric acid on, in presence 
of metallic nitrates (RENNIE and 
DAwKINs), 'T’., 1487; P., 71. 
detection of (Wasicky), A., ii, 688. 

Brucite (WersrPpHAL), A., ii, 136. 

Buchu-camphor, synthesis of (Cus- 
MANO), A., i, 303; (CUSMANO and 
Poccrantl), A., i, 556. 

ultra-violet absorption spectrum of 
(MAYER), A., ii, 400. 
Burette, weighing (BAILEY), A., ii, 853. 
A+y-Butadiene and related hydrocarbons, 
preparationof( KyRIAKIDEs), A., i, 646. 
Butadienes, conversion of, into thio- 
phens (STEINKOPF), A., i, 425. 
isoButaldehyde, reduction of, by yeast 
(OntTA), A., i, 363. 

n-Butane, viscosity of the vapour of 

(KUENEN and Visser), A., ii, 31. 
virial-coefficient B for (KUENEN and 
VissER), A., ii, 31. 

n-Butane, ay-dibromo-, action of, on 

sodium derivatives of ethyl aceto- 


GHER and PERKIN), T., 1353. 
ay-dibromo-, -dichloro-, and -dihydr- 
oxy-, preparation of (FARGHER and 
PERKIN), T., 1356. 
trichloro- (LOsANITSCH), A., i, 7. 
Butane-af5-triearboxylic acid, prepara- 
tion of (HAWorTH and Krne), T., 
1350. 
cis- and trans-cycloButane-1:2:3-tricarb- 
oxylic acids, and their derivatives 
(GoLpswortHY and Perkin), T., 
2670; P., 261. 
1-‘soButanol-A!-cyc/ohexene, 
phenylurethane (HAwoRTH, 
and Mackay), T., 1670. 
A8-Butene, aSyd-tetrabromo-, 
acetyl derivative (LESPIEAU), 
476. 
Butenedinitrile, amino- (MourEu and 
BonGRAND), A., i, 672. 
A8-Butene-a5-diol, By-dibromo-, and its 
diphenylurethane (Lespirav), A., i, 
476. 
A«-Butinene, preparation of pure (P1con), 
1 A., i, 647. 
Butter, estimation of fat in (KRropar), 
A., ii, 591. 


and its 
FYFE, 


and its 
, > 3 
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| Butylene glycol ether, chloro-. 


acetate and benzoylacetate (Far- | 


| 
| 
| 
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Butter-fat, influence of, on growth 
(OsBoRNE, MENDEL, Ferry, and 
WAKEMAN), A., i, 107; (McCoLLuM 
and Davis), A., i, 1188. 

Butterfly, fat from (THoms), A., i, 228. 

Butylammonium auri-iodide (Gurra), 
A., i, 502. 

n-Butyleoumaric acid. 
Butyloxycinnamic acid. 

n-Butyleoumarinie acid. 
Butyloxycinnamic acid. 


See trans-o- 


See cis-o- 
See 
Butyl y-hydroxybuty] ether, y-chloro-. 

isoButylglyoxal, and its derivatives 
(DaKIN and Dup ey), T., 2461; P., 
108; (Dakin and Dup.ey), A., i, 
907. 


| sec.-Butylglyoxal, and its derivatives 


(DAKIN and DupLEy), T., 2459; P., 
108. 

Butyl y-hydroxybutyl ether, +-chloro- 
(ih ARBENFABRIKEN VORM. F, BAYER 
& Co. ), | i 134. 

a-tert.-Butylnaphthalene (SpATH), A., i, 
4 


n- and iso-Butyloxyacetic acids, methyl 
esters (PALOMAA), A., i, 187. 
cis- and trans-o-Butyloxycinnamie acids 
(STOERMER and LApEwIG), A., i, 
966. 
3-Butylpiperidine and its salts (MAAss 
and ZABLINSK!), A., i, 724. 
8-Butylpyridine and its salts (MAass 
and ZABLINSKI), A., i, 724. 
Butyric acid, velocity of catalysis of, by 
thoria (KOEHLER), A., ii, 722. 
B-ethoxyethyl ester (PALOMAA), A., i, 
137. 
B-iodoethyl ester 
Pace), A., i, 938. 
Butyric acid, a-chloro-, and its acid 
chloride (BLAISE), A., i, 1051. 
y-chloro-, _‘ 8-chloro-aa-diethylbuty] 
ester (WOHLGEMUTH), A., i, 929. 
B-hydroxy-, excretion of, in aceton- 
uria (KENNAWAY), A., i, 1155. 
detection of, in urine (Foitrn and 
Denis), A., ii, 687. 
estimation of (KENNAWAY), A.,, ii, 
304, 685. 
estimation of, and its calcium zine 
salt (SHAFFER and MARRIOTT), 
A., ii, 77. 
estimation of, in normal and dia- 
betic organs (SAssa), A., i, 353. 
1-Butyric acid, B-hydroxy-, formation of, 
in the organism (FRIEDMANN), A., i, 
779. 
Butyric acids, hydroxy-, hydrolysis of 
ethyl esters of (DEAN), A., ii, 352. 
n- and iso-Butyric acids, uranyl salts 
(Courtots), A., i, 799. 


(FouRNEAU and 
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isoButyric acid, a-chloro-8-hydroxy-, 
and its ethyl ester (FouRNEAU and 
TIFFENEAD), A., i, 138. 

isoButyric acids, chlorohydroxy-, action 
of dimethylamine on, and their deri- 
vatives (FouURNEAU and TIFFENEAU), 


A., i, 138. 
isoButyromethylamide (FRANCHIMONT), 
A., i, 22. 


isoButyrone, action of Grignard reagents | 


on (Murat and Amovrovux), A., i, 
251. 
and iso-Butyrones, 
(MAILHE), A., i, 489. 
isoButyronitrile, a-amino- (SNESAREV), 
A., i, 671. 

Butyroxy/sobutyric acid, a-chloro-, and 
its derivatives (BLAISE), A., i, 1051. 
Butyrylcholive salts (FourNEAU and 

Pace), A., i, 939. 
miso-Butyryl-p-cresol, a-bromo-, and a- 
hydroxy-, and their derivatives (v. 
Auwens), A., i, 1136. 
Butyrylformic acid, ethyl ester and its 
derivatives (BLAISE), A., i, 141. 


of 


n- catalysis 


Cc. 


Cabbage, Savoy, carbohydrates of (Bu- 
SOLT), A., i, 792. 
Cadinene, from Daniella 
(LENz), A., i, 974. 
Cadmium, atomic weight of (QUINN and 
Hutter), A., ii, 127. 
spectra of (pE KowALsKI), A., ii, 
316. 
electro-deposition of (MATHERS and 
Mars iB), A., ii, 797. 
electrical resistance of (ONNEs aud 
Hotst), A., ii, 832. 
allotropy of (ConeN and HELDER- 
MAN), A., ii, 52, $52. 
influence of, on the growth of Asper- 
gillus niger (JAVILLIER), A., i, 
119. 
Cadmium alloys with tin and with zinc 
(VASILIEV), A., ii, 474. 
with zine (LORENZ), A., ii, 270. 
Cadmium chloride, equilibrium of, with 
sodium and potassium chlorides 
(SupHAvs), A., ii, 205. 
haloids, compounds of papaverine with 
(Dupsky and Vretos), A., ii, 735. 
sulphate, heat of solution of (v. STEIN- 
wEHR), A., ii, 622. 
compounds of, with lithium, potass- 
ium and sodium sulphates (CAL- 
CAGNI and Marotta), A., ii, 52, 
205. 
ammonium sulphate, preparation of 
(VEREs), A., ii, 127. 


thurifera 
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Cadmium organic compounds :— 
acetylacetone (MORGAN and Moss),T. , 
196. 
tungsten cyanides (RoseNHEIM and 
Deny), A., i, 260. 
Cadmium are. See Electric are. 
Cesium auri-iodide (Gupra), A., i, 502. 
hydrogen carbonate, dissoviation pres- 
sure of (CAVEN and SAND), T., 2752; 
P., 268. 
lanthanum, neodymium, praseodym- 
ium and = samarium _— chlorides 
(Meyer, WasssucHNov, Draprier, 
and BODLANDER), A., ii, 369. 
nitrate, crystallography of (DuFFovR), 
A., ii, 50. 
platinibromide (GuTBIER, Krauss, and 
v. MULLER), A., ii, 664. 
Cesium organic compounds :— 
acetylacetone, preparation of (MoRGAN 
and Moss), T., 194. 
Cesium alum, properties of (HART and 
HvsEtron), A., ii, 811. 


| . . . . 
Caffeine, action of, on striped muscle 


(SEcHER), A., i, 1030. 

influence of, on excretion of creatine 
and creatinine (SALANT and RIE- 
GER), A., i, 233. 

reaction of, with mercuric chloride 
(WAGENAAR), A., ii, 227. 

and chloro-, compounds of phenol and 
(BaumMANN), A., i, 197. 

estimation of, in coffee (FENDLER and 
Striper), A., ii, 757. 

estimation of, in preparations of kola 
(FRANCOIS), A., ii, 155. 

Caffeine, hydroxy-, acetyl derivative, 
glucoside of (Fiscner and HEz- 
FERICH), A., i, 334. 

Calamene and its derivatives (SEMMLER 

and Srornitz), A., i, 69. 

Calamenene (SEMMLER and Spornitz), 

A., i, 69. 

Calamenenol and sodium derivative 
(SEMMLER and Spornirz), A., i, 69. 
Calamus oil, constituents of (SEMMLER 
and Spornitz), A., i, 69; (Tuoms 

and BrcKsrroEM), A., i, 193. 

Calciglycine (BerRNArpt), A., i, 1167. 

Calcite, optical constants of (MARBACH), 
A., ii, 137. 

isomorphism of dolomite and (Foore 
and BRADLEY), A., ii, 477. 
Calcites, phosphorescent (Pisant), A., ii, 
477. 
Calcium, absorption of nitrogen by 
(Branpr), A., ii, 728. 
action of, on acetone (RAIKOW), A., i, 
15. 
metabolism. See Metabolism. 
Calcium salts, estimation of magnesium 
in (HosTETTER), A., ii, 490. 
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Calcium carbide, use of, in the forma- | 


tion of alloys (HopGKINsoN), A., 
ii, 462. 

carbonate and oxide, effect of, on soils 
(ENGELS), A., i, 469. 


chloride, viscosity of solutions 
(Simon), A., ii, 110. 
relation between the viscosity, 


density, and temperature of solu- 
tions of (WALKER), A., ii, 177. 


equilibrium of, with barium and | 


strontium chlorides (SCHAEFER), 
A., ii, 204. 
potassium chromate (BARRE), A., ii, 
279. 


hydrazinesulphonate (TkauBE and 
VocKErop?), A., ii, 358. 
hydride, thermodynamics of the 


formation of (BrRONSTED), A., ii, 
246. 
hydroxide, equilibrium of calcium 
nitrate, water, and (BAsseTT and 
TAYLOR), T., 1926; P., 204. 
and magnesia, ratio of, in culture 
experiments (GILLE), A., i, 1042. 
action of sulphur and, in aqueous 
solution (TARTAR), A., ii, 269. 
nitrate, equilibrium of caleium hydr- 
oxide, water, and (BAssETT and 
TAYLOR), T., 1926; P., 204. 
estimation of nitrogen in (STUTZER), 
A., ii, 485. 
nitrite (OSWALD), A., ii, 197. 
oxide, heated on a Nernst filament, 
emission of electrons by (HoRTON), 
A., ii, 412. 
action of, on reducing 
(SCHWEIZER), A., i, 142. 


sugars 


phosphate, deposit of, in the grotto 


of Castillo (pe CHARDIN), A., ii, 
51. 
phosphates, solubility of, in ammonium 
citrate solution (WARYNSKI and 
LANGEL), A., ii, 216. 
tricalcium phosphate as a bone-former 
for infants (ScHLoss and FRANK), 
A., i, 623. 
silicate, crystalline (CAMPBELL), A., ii, 
772. 
fusion experiments with magnesium 
silicate and (DELEANO), A., ii, 
269. 
equilibrium of manganese silicate 
and (KALLENBERG), A., ii, 636. 
polysulphides, compounds of hexa- 
methylenetetramineand(BaRBIER1), 
A., i, 1125. 
Calcium organic compounds :— 
acetylacetone (MorGAN and Moss), T., 
195 


cyanamide, change of, into ammonia 
(MANUELLI), A., i 812. 


of | 
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Calcium ee compounds :— 
cyanamide, action of carbon dioxide 
on (MANUELL!), A., i, 1057. 
solubility of the nitrogenous con- 
stituents of, in water (MANUELLI), 
A., i, 812. 
presence of nitrides in (MANUELLI), 
A., i, 503 
Calcium estimation and separation :— 
estimation of, in physiological fluids 
(GUTMANN), A., ii, 219. 
estimation of, in urine and feces 
(Vv. DER Hxrpe), A., ii, 746. 
and magnesium, estimation of, volu- 
metrically (Fox), A., ii, 70. 


separation of, from magnesium 
(HALA), A., ii, 219; (BLoMBERG), 
A., ii, 854. 


Calomel. See Mercurous chloride, under 
Mercury. 

Calorimeter, adiabatic (Gray), T., 1010. 
water (Dickinson), A., ii, 802. 

Caluret and itssilverderivatives (BEHAL), 
A., i, 503. 

Calycanthus floridus, volatile oil of 
(MILLER, TayLor, and EsKEw), A., 
i, 1171. 

Cammidge’s reaction, cause of (PEKEL- 
HARING and VAN HuoGENHUYZE), A., 
ii, 691. 

Camphane series, studies in the (ForsTER 
and Kunz),T.,1718; P.,198; (Forster 
and ScuLaEpFEk), T., 2770; P., 268. 

apoCamphaneamidoxime, bromo-, and 
hydroxy- (Lipp), A., i, 306. 

apoCamphaneanilino-oxime, 
(Lipp), A., i, 306. 

Camphanecarboxylic acids, stereoiso- 
meric (BARBIER and GRIGNARD), A., 
i, 179. 

apoCamphanehydroxamic acid, hydroxy-, 
aud its condensation product with 
acetone (Lipp), A., i, 305. 

apoCamphanehydroxamyl 
bromo- (Lippr), A., i, 306. 

Camphenanic acid and its methyl ester 
(HENDERSON and SuTHERLAND), T., 
1710; P., 203. 

Camphene, constitution of (HAWorTH 

and Kino), T., 1342; P., 148. 
conversion of borneol into (MEER- 
WEIN), A., i, 850. 
chlorohydrin, and its derivatives 
(HENDERSON, HEILBRON, and 
Howile), T., 1368; P., 136. 

Camphene, nitro-, and its derivatives 
(Lipp), A., i, 305. 

Camphenecamphoric acid. 
phenic acid. 

Camphenic acid, formation of, from 
camphenylic acid (AscHAN), A., i, 
692. 


bromo- 


bromide, 


See Cam- 
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Camphenilanie acid, hydroxy-, prepara- 
tion of (HinTIKKA), A., i, 973. 


conversion of, into camphene- 
camphoric acid (HINTIKKA), A., 
i, 409. 


n- and iso-Camphenilanic acids, methyl 
esters (HENDERSON and SUTHERLAND), 
T., 1714; P., 208. 

Camphenilanol and its derivatives 
(HenperRson and SurHERLAND), T., 
1715; P., 203. 

Camphenilanonitrile, hydroxy- (Lrrr), 
A., i, 306. 

Camphenilolic acid, constitution of, and 
a-hydroxy- (HINTIKKA), A., i, 838. 
Camphenilone, synthesis of (Kompra 

aud HinrirkKA), A., i, 852. 

Camphor, polymorphism of (WALLER- 

ANT), A., i, 420; A., ii, 443. 


specific rotation of, in alcohol 
(Matosse), A., i, 64. 
specific rotation of, in olive oil 


(MALOossE), A., i, 704. 


and its oxime, heats of formation of 


(VanzetTri), A., ii, 30. 
equilibrium of sulphur dioxide and 
(BeLLucc! and Grassi), A., i, 303. 
estimation of (Dowzarp), A., ii, 593. 
Camphor, amino-, derivatives of 
(ForstEk and Kuwuwnz), T., 1718; 
P., 198. 

a’-chloro- (Lowry and STErF.e), P., 
201. 

N-chloroamino-, and its derivatives 
(Forster and ScHLAEPFER), T., 
2770 ; P.. 268. 

Camphor group, investigations in (RiM- 
INI), A., i, 972. 


molecular rearrangements in the 
(Noyes and Nicket.), A., i, 169. 
Camphorhydrazone, derivatives of 


(ForsiEr and Kunz), T., 1732. 
Camphoric acid, influence of solvents 

on the optical activity of (MINGUIN 
and Buioc), A., ii, 403, 601. 

potassium salts (JUNGFLEISCH and 
LANpRIEv), A., i, 13. 

metallic and piperidine salts (JuNc- 
FLEISCH and LANpRIE£U), A., i, 
416. 

preparation of hexamethylene salts of 
(FARBWERKE VORM. MEISTER, Luv- 
crus, & Briinine), A., i, 943. 

desyl ester (McComBikE and PAarkKgs), 


T., 1691. 
Camphorimide, bromo-, and chloro- 
bromo-, and its derivatives, and 


chlorodithio- (MANNEsSIER), A., i, 


1127. 
Camphorquinone, isomeric hydrazoximes 
of, and their derivatives (ForsTER 


and Kunz), T., 1718; P., 198, 
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d-Camphor-§-sulphonic acid, a-bromo-, 
and its salts and their rotatory power 
(Pore and Reap), T., 800; P., 74. 
cis-4-d-Camphor-8-sulphonyl-2:6-di- 
methylpiperazine and its salts (Pore 
and Reap), T., 235. 
d-Camphorylidenemethylamino-8-gno- 
scopine (Hore and Roernson), T., 
2094. 
Cancer, cholesterol 
NETT), A., i, 355. 
colloidal nitrogen of urine in (DE 
BLorMr, Swarr, and TERWEN), 
A., i, 1108. 

Cantharidin, constitution and deriva- 
tives of (GADAMER), A., i, 707. 
Cantharidylethylenediamine, com- 
pounds of gold saits with (Fars- 
WERKE VoORM. Metster, Lucius, & 

BritninG), A., i, 708. 
Caoutchone (india rubber) (Hott), A., i, 
560. 
preparation of, from dipentene (Gorr- 
Los), A., i, 705. 
synthetic (Ponp), A., i, 194; (STEIM- 
MIG), A., i, 307, 560; (HaRRIFs), 
A., i, 422; (ANDREEV), A., i, 1173. 
constitution and _ vulcanisation of 
(Krrcenuor), A., i, 306. 
vulvanisation of (STEVENS), A., i, 422; 
(SKELLON), A., i, 423; (HEt- 
BRONNER and BERNSTEIN), A., i, 
705. 
vulcanised, swelling of (KiRcHHOF), 
A., ii, 633 
osmotic properties and physical consti- 
tution of solutions of (CAsPArt), T., 
2139; P., 226. 
viscosity of solutions of (GAuUNT), A., 
ii, 432. 
viscosity of solutions of, and separa- 
tion of the insoluble substances 
(KircHHOoF; BERNSTEIN), A., i, 
1080. 
insoluble constituents of (Spence and 
Kratz), A., i, 855. 
degradation of (HArRIEs), A., i, 386. 
detection of acetylene hydrocarbons in 
(Lutz), A., ii, 818. 
estimation of (VAUBELand WIENERTH), 
A., ii, 301; (Wesson ; HUBENER), 
A., ii, 593. 
estimation of pure, in the crude 
material (PonTrIo), A., ii, 301. 
estimation of sulphur in (STEVENs), 
A., ii, 287; (Uz), A., ii, 742. 
d-Caprine from nervous tissue (ABDER- 
HALDEN and Wer!z), A, i, 20. 
Carajuretin, Carajurin, and Carajurone, 
and their salts (PERKIN), P., 212. 
Carane (SEMMLER and FELDSTEIN), A., 
i, 302. 


(BEN- 


content in 


INDEX OF SUBJECTS 


Carbamic acid, preparation of esters of | 


(FARBENFABRIKEN VorM. F. BAYER 
& Co.), A., i, 680. 
ethyl ester. See Urethane. 
phenyl ester, behaviour of, in aay 9 
ridzin diabetes (NirscHE), A., i, 
1155. 
ay-dichloroisopropyl ester, preparation 
of (BECKMANN CHEMISCHE FABRIK), 
A., i, 9389. 
Carbamic acid, chloro-, ethyl 
(Datra and Gupta), A., i, 257. 
Carbamide (wrea), transformation of am- 
monium cyanate into, in absolute 
alcohol (Ross), T., 690; P., 56. 
equilibrium of cyanamide and (PRATO- 
LONGO), A., il, 246. 
compounds of acids with (pu To!T), 
A., i, 150. 
decomposition of (BURROWs and Faw- 
sitt), T., 609. 
condensation of chloral hydrate and 
(Coppin and T1ITHERLEY), T., 32. 
double salts of quinine and (GoLUBEV), 
A., i, 719. 
interaction of silicon tetrachloride and 
(WEILAND), A., i, 943. 
derivatives, action of bromine and 
alkali hydroxide on (v. CoRDIER), 
A., i, 258. 
nitrate and oxalate, 
(Duar), A., i, 258. 
separation and identification 
(Fosse), A., ii, 154. 
estimation of (LOB and Prorok), A., 
ii, 687. 
estimation of, gravimetrically (Fosse), 
A., ii, 506 
estimation of, volumetrically (JOLLEs), 
A., ii, 154. 
estimation of nitrogen in (GARCIA), 
A., ii, 674. 
See also Urea. 
Carbamides, constitution of (WERNER), 
T., 983; P., 2 
isoCarbamides, preparation of (WeErR- 
NEk), T., 923; P., 26. 
Carbamido-acids, resolution of, and their 
conversion into amino-acids (DAKIN 
and Dup.eEy), A., i, 434. 
a-Carbamidoanthranilic acid, anhydride 
of (Lipricn), A., ii, 506. 
4-Carbamidodiphenyl-m-tolylcarbinol, 
4’:4’’-diamino-, and its salts (MAYER), 
A., i, 209. 
2-Carbamido-p-ethoxylactanilide (Ma- 
RON and Biocn), A., i, 577. 
a-Carbamidoglutaric anhydride (Lir- 
PICH), A., ii, 506. 
e-Carbamido-n-hexoic acid, behaviour of, 
in the rabbit (THomAS and GOERNE), 
A., i, 1110. 


ester 


hydrolysis of 
of 
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B-Carbamido-8-2- 
tolylpropionic 
Hess), A., i, 46. 

Carbamidomalonamide (JoHNSON and 
Niwo.er), A., i, 331. 


and -6-hydroxy-m- 
acid (PosNER and 


Carbamidomalonic acid, ethyl ester 
(JoHNSON and Nicouet), A., i, 
329. 


Carbamidomethylenemalononitrile (PAs- 
SALACQUA), A., i, 24. 
Carbamidophenyldi-m-tolylearbinol, 
4’:4’’-diamino-, and its salts (Mayer), 
A., i, 209. 
1-Carbamido-3-phenylhydantoin, 2-thio- 
(BAILEY and Reap), A., i, 1056. 
a-Carbamido-8-phenylpropionic acid, 
resolution of (DAKIN and DuDLEy), 
A., i, 434. 
— of ii, 


(Lirpicn), A., 


4- -Carbamidotriphenylonrbincl, 4’:4”"-di- 


amino-, 4’-amino-4’-hydroxy-, and 
4’: :4”-dihydroxy-. and their salts 
(MAYER), A., i, 209. 


a-Carbamidoisovaleric anhydride (Lir- 
pic), A., ii, 506. 
4-Carbamyl-2:5-diphenylpyrrolone (Vv. 
Meyer, Berok, ORHLER, and ScHLET- 
TER), A., i, 1001. 
1-Carbamyl-5-imino-3-y-tolylpyrazoline 
and its hydrochloride (v. MEYER and 
FRIEDRICH), A., i, 997. 
Carbisoamyloxyhydroxamic acid and its 
derivatives (Jones and OEsPER), A., i, 
1169. 
Carbamylphenylbenzenylhydrazidine 
and its derivatives (BuscnH and 
SCHNEIDER), A., i, 585. 
Carbamylthiolpropionic 
(HOLMBERG), A., i, 324 
5-Carbamyl-o-toluic acid, 4-amino-, 
acetyl derivative (BocerT and BEN- 
DER), A., i, 581. 
Carbanilino-y-dimethylaminobenzald- 


acid, £-thio- 


oximes (Brapy and Dunn), T., 
2877. 
Carbanilinopropionic acid, 8-thio- 


(HotmBere), A., i, 324 

Carbanilinovanillin (Brapyand Duny), 
T., 2416. 

Carbazoles, condensation of phthalic 
anhydrides and (BADISCHE ANILIN- 
& Sopa-Fasrik), A., i, 993. 

Carbazolecarboxylic acid, chloride of 
(FARBWERKE VoRM. MEISTER, Luctvs, 
& Brinrne), A., i, 84. 

Carbazoledicarboxylic acid and its di- 
chloride(FARBWERKE VoRM. MEISTER, 
Lucius, & Brinine), A., i, 84. 

Carbisobutyloxyhydroxamic acid and » 
derivatives (JONES and OxEsPER), A., i; 
1169. 
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a-Carbethoxyacetonyl-8’8’8’-trichloro- 
ethylaminoglyoxylic acid, ethyl ester 
(Fetst, Nissen, aud STADLER), A., i, 
666. 
3-Carbethoxyamino-4-hydroxyphenyl- 
arsine (Barr), A., i, 216. 
Carbethoxyaminomalonamide (JOHNSON 
and NIcoLet), A., i, 331. 
Carbethoxyaminomalonic acid, ethy! 
ester(Jonnsonand Nicouer), A.,i,329. 
o-a-Carbethoxybenzylthiolbenzoic acid, 
methyl ester (KALB and Bayer), A., 
$, 77. 
Carbethoxy-a-sec. -butylhydroxylamine 
(Jongs and NruFFrer), A., i, 1168. 
p-Carbethoxy-88-diphenylpropiophen- 
one and its derivatives (MACLEAN 
and Wippows), T., 2172; P., 222, 


Carbethoxy-a§-di-n-and -iso-propylhydr- 


oxylamines (HECKER), A., i, 256. 

N-Carbethoxy-N-ethylanthranilic acid 
(HovBEN, Freunp, and KELLNER), 
A., i, 43. 

Carbethoxyethyl-sec. -butylhydroxyl- 
amines, isomeric (JoNes and NeEvr- 
FER), A., i, 1167. 

Carbethoxy-a(or -8)-ethyl-8(or -a)-n- 
and -iso-propylhydroxylamines 
(HEcKER), A., i, 256. 

4-Carbethoxymethylamino-7-toluic acid 
(Housen, FREUND, and KELLNER), 
A., i, 43. 

3-Carbethoxycyc/opentan-1-0l-1-isobu- 
tyric acid, ethyl ester (Lipp), A., i, 
542. 

o-Carbethoxyphenylglycine, p-nitroso-, 
ethyl ester (HOUBEN and ARENDT), 
A., i, 172. 

Carbethoxy-a-»- and _ -iso-propylhydr- 
oxylamines (HECKER), A., i, 256. 

Carbinols, preparation and rotation of 

esters of (KENYON), T., 2226; P., 
231. 

optically active, rotation of esters of 
aliphatic acids and (PickARD and 
Kenyon), T., 830. 

Carbobenzyloxyhydroxamic acid and 
its derivatives (Jones and Ogsrer), 
A., i, 1169. 

Carbocamphenilone and 
(HintikKA), A., i, 409. 

Carbohydrates, formation of (PARNAs), 

A., i, 120. 

formation of, in plants (FINCKE), A., 
i, 466. 

acid dissociation constants of (MI- 
CHAELIs), A., ii, 704. 

action of, as antigens (KUMAGAI), A., 
ii, 112. 

oxidation of, with 
sulphate (Woop an 
1181; P., 115. 


its dioxime 


otassium per- 
WALKER), T., 


, Carbon, structure of 


| 


| 
} 
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Carbohydrates, detection of, in urine 
(BreRNIER), A., ii, 587. 
detection and estimation of, in fices 
(DEsust and Constant), A., ii, 587. 
estimation of (DAvVis and Datsun), A., 
ii, 152, 588. 
estimation of, colorimetrically (DEHN 
and HARTMAN), A., ii, 223. 
estimation of, in the liver (BrERRY 
and GruzEwsKaA), A., ii, 682. 
N-Carbomethoxy-V-ethylanthranilic 
acid (HouBEN, FRreuND, and KELL- 
NER), A., i, 43. 
6-Carbomethoxyhydrazobenzene, 2:4- 
dinitro- (KENNER and Curtis), T., 
2735; P., 174. 
Carbomethoxyhydroxamic acid and its 
silver salt and benzoyl derivative 
(JonEs and OgspeEr), A., i, 1168. 
o-Carbomethoxyphenylglycine, 
nitroso-, esters of (HoUBEN 
ARENDT), A., i, 172. 


P- 
and 


the molecule of 
(MAYER), A., ii, 267. 
and its compounds, 
(Watts), A., ii, 600. 
cause of the emission of electrons from 
heated (RicuArpson), A., ii, 411. 
molecular structure and oxidation of 
(Copisarow), A., ii, 725. 
equilibrium of reduction of oxides by 
(SLADE and Hieson), A., ii, 635. 
formation of carbon monoxide during 
combustion of (JOHNSON and Mc- 
InTOsH), A., ii, 725. 
influence of silicon on the solubility 
of, in iron (CHARPY and CorNnv), 
A., ii, 56. 
colloidal (S6HNGEN), A., ii, 649. 
preparation of (SABBATANI), A., 
ii, 198 
pharmacological action of (SaBBa- 
TANI), A., i, 357; (Izan), A., i, 
778. 
metabolism. See Metabolism. 
Carbon alloys with iron (HANEMANN), 
A., ii, 56. 
hardness and electrical resistance of 
(VonprAcer), A., ii, 659. 
with iron and phosphorus (STEAD), A., 
ii, 371. 
with tungsten (Rurr and Wunscu), 
A., ii, 280. 

Carbon éetrachloride, vapour pressures 
of mixtures of benzene and 
(Scuuuze), A., ii, 185. 

avalysis of mixtures of toluene, 
ethylene dibromide and 
(Scuvutze), A., ii, 300. 

estimation of alkaloids by means of, 
and their solubility in it (Gort), 
A., ii, 393. 


spectra of 
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Carbon swbnitride, reactions of, with 
ammonia and amines (MouUREU and 
BonGRAND), A., i, 671. 

suboxide, pyrogenic formation of (Orr), 
A., i, 1048. 
monoxide (carbonic oxide), inflamma- 
bility of mixtures of air and 
(Coward and Brinstzy), T., 
1859 ; P., 176. 
reduction of, by hydrogen under the 
influence of radium emanation 
(ScHEvER), A., ii, 649. 
liquid, capillary constants 
(CROMMELIN), P., 248. 
addition of, to alcohols (STAHLER), 
S., & ee 
absorption of, by blood (NicLovx), 
A., i, 346 ; A., ii, 111. 
poisoning. See Poisoning. 
estimation of (GRAHAM and WIN- 
MILL), T., 1996; P., 160. 
in atmospheric air, estimation of 
(SinNATT and CRAMER), A., ii, 
383 ; (SEIDELL), A., ii, 489. 
estimation of, in illuminating gas 
(CzAk6), A., ii, 676. 
estimation of, with yellow mercuric 
oxide (MosrEr and Scumip), A., i, 
384. 
dioxide (carbonic anhydride), ratio of 
the specific heats of, air, hydrogen 
and nitrous oxide (MERCER), A., 
ii, 425. 
inversion point of (PorTER), A., ii, 
99 


of 


vapour pressureof( WEBER), A. ii, 27. 

evolution of, from solutions of 
gelatin and starch (FINDLAY and 
Krxo), T., 1297; P., 114. 

formation of, by animal organs 
(MayYeEr), A., i, 780. 

production of, from heated muscle 
(FLETCHER and Brown), A., i, 
771. 

evolution of, from nerve (TASHTRO 
and ApAms), A., i, 1018. 

elimination of, during manual 
labour (BECKER and HAMALAI- 
NEN), A., i, 1011. 

absorption and dissociation of, by 
blood (CHRISTIANSEN, DOUGLAS, 
and HALDANE), A., i, 1012. 

influence of food and posture on 
the alveolar tension of (HIc- 
cins), A., i, 613. 

solid, temperature of cooling baths 
of (THIEL and Caspar), A.., ii, 167. 

action of, on boron sulphide (Cos- 
TEANV), A., ii, 48. 

estimation of, volumetrically, in 


small quantities (DoRNER), A., ii, 
218. 


| 
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Carbon dioxide (carbonic anhydride), ap- 
paratus for estimation of (TAsHI- 
oro), A., ii, 218. 

estimation of, in atmospheric air 
(DoneErty), A., ii, 577. 
estimation of, and oxygen, in arterial 
and venous blood (BAYEUX and 
CHEVALLIER), A., i, 614. 
free, estimation of, in mineral waters 
(FRESENIUS and Griinuut), A., 
ii, 384. 
mono- and di-oxides, electrolytic re- 
duction of (FIscHER and Prziza), 
A., ii, 198. 
Carbonic acid, action of, on alkali and 
alkaline earth hydroxides (THIEL 
and STROHECKER), A., ii, 448. 
true strength of (THIEL and Srro- 
HECKER), A., ii, 361. 
preparation of esters of (Hocu- 
STETTER), A., i, 479. 
ethyl ester, compound of stannic 
chloride and (PFEIFFER and 
HALPERIN), A., i, 923. 
estimation of small quantities of 
(QUAGLIARIELLO and D’AGos- 
TINO), A., ii, 676. 
Carbonates, mixed, from Traversella 
(DeterRosso), A., ii, 813. 
Carbon disulphide, effect of, on nitrifica- 
tion (GAINEY), A., i, 236. 
expansion of mixtures of acetone 
and (VECINO Y VERONA),A., ii, 98. 
detection of, in extracted oils (UTz), 
A., ii, 288. 
sulphidoselenide (Stock and WILL- 
FROTH), A., ii, 200. 
sulphidotelluride (Stock and PRrag- 
rortus), A., ii, 199. 
Carbon, estimation of, and of halogens 
(Tres), A., ii, 217. 
estimation of, in iron (SzAsz), A., ii, 
854. 
estimation of, volumetrically, in iron 
and steel (CAIN), A., ii, 577. 
estimation of, in steel (BRADY, CAIN, 
and CLEAVEs), A., ii, 816. 
estimation of, in organic compounds 
(Grey), T., 2204; P., 231; (Dus- 
sky), A., ii, 488. 
estimation of, in soils (AMES and 
GAITHER), A., ii, 676. 
Carbon atom, asymmetric (VAN De- 
VENTER), A., i, 1. 

Carbonates and Carbonic acid. See 

under Carbon. 

Carbonyl chloride, action of, on phos- 
phates and oxides (RiBAN), A., ii, 
124. 

action of, on natural phosphates and 
silicates (BARLOT and CHAUVE- 
NET), A., ii, 49. 
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Carbonylbis-8-thiolpropionic acid, thio-, | Carotin (PALMER and EcxKtgs), A., i, 


and its barium salt (HOLMBERG), A., i, 
325. 


Carbonylferrocyanides, heats of forma- | 


tion of, and of their hydrates (MULLER), 
A., i, 536, 537. 

Carbopropoxyhydroxamic acid and its 
derivatives (JonES and Oxrsren), A., i, 
1168. 

isoCarbostyril and its carboxylic acid 
(Bain, PerKIN, and Rosiyson), T., 
2397 ; P., 234. 


2-Carboxy-4-acetylphenoxyacetic acid 
(v. KRANNICHFELDT), A., i, 284. 
3-Carboxybenzoyl-o-benzoic acid, 2- 


chloro-, preparation of, and its barium | 


salt (ULLMANN and Gupta), A., i, 413. 
o-Carboxycinnamic acid, formation of 
o-benzyhydrylacetocarboxylic 

hydride from (Rorn), A., i, 836. 

Carboxylase (PALLADIN, Gromov, and 

MONTEVERDE), A., i, 604, 784. 
stability of (NEUBERG and RoseEn- 
THAL), A., i, 636. 

Carboxymethylthiolnaphthathioxin 
(GuosH and SmiLks), T., 1401. 

3-Carboxy-A'- or -A°-cyclopentene-1-iso- 
butyric acid and its esters (Lipp), A., 
i, 542. 

o-Carboxyphenylglycine, -nitroso-, and 
its derivatives (HoUBEN), A., i, 172. 

o-Carboxyphenylthiolacetic acid, 3:4- 
and 4:5-dibromo-, and tetrachloro- 
(LEssER and Weiss), A., i, 181. 

2-0-Carboxyphenylthiolnaphthalene, | :4- 
dihydroxy- (GuosH and SmIzgs), T., 
1399. 

4-0-Carboxyphenylthiolnaphthalene, | :2- 
dihydroxy- (GHosH and SMILEgs), T., 
1399. 

4-0-Carboxyphenylthiol-S8-naphthaquin- 
one (GHosH and SmIzs), T., 1399. 

Carbylamines (isocyanides), platinum 
compounds of (TscHUGAEV and 
TEEARD), A., i, 392. 

Carminic acid, constitution of, and its 
anhydride (C. and H. LIEBERMANN), 
A., i., 693. 

Carnitine in mutton (SMORODINZEV), A., 
i, 1104. 

Carnosine, isolation of (Dierricn), A., 

i, 1104. 

preparation of, from beef broth (SMoro- 
DINZEV), A., i, 1105. 

in mammalian muscle (v. FUrTH and 
HRYNTSCHAK), A., i, 1022. 

in mutton (SMORODINZEV), A., i, 1104. 

Carnotite, radium-uranium ratio in 
(Linn and Wuittemore), A, ii, 794. 

Carone, effect of heating, with ammon- 
ium hydrogen sulphide (AGosTIN- 


FLLI), A., i, 1133. 


ane | 


624, 625. 
fluorescence spectra of (Duérék), A., 
ii, &5. 
Caroto-albumin (PALMER and EcKLEs), 
A., i, 625. 
Carphosiderite from Mexico (WiTTIcH), 
A., ii, 210. 
Carrotene from ox gallstones (FISCHER 
and Rose), A., i, 111. 
Carvacrol, ether-oxides of (SABATIER 
and MAILHE), A., i, 400. 


| y-Carvelone, oxime of (WALLAcH and 


ERBEN), A., i, 421. 

Carvomenthene, preparation of, and its 
derivatives (VAVoN), A., i, 557. 
Carvoxime, electrolytic reduction 

(Rupe and Lérrt), A., i, 972. 
catalytic reduction of (WALLACH, 
ALBRIGHT, and Kier), A., i, 65. 
Casein (paracasein) (GEAKE), A., i, 441. 
production of, from caseinogen 
(ScHRYVER), A., i, 754. 
absorption of electrolytes and colloids 
by (PatME), A., i, 1098. 
Caseinogen (GEAKE), A., i, 441. 
production of casein from (Scury- 
VER), A., i, 754. 
clotting of solutions of (ScHRYVER), 
A., i, 213. 
action of enzymes on (HARDEN and 
MACALLUM), A., i, 442. 
hexone bases of (VAN SLYKE), A., i, 
214. 
magnesium compounds of (VAN SLYKE 
and WINTER), A., i, 601. 
formation of a peptone from (FuNK 
and McLeop), A., i, 757. 
phosphorus content of (Boswortru 
and VAN SLyYKek), A., i, 1181. 
action of diazomethane on (GEAKE and 
NIERENSTEIN), A., i, 1146. 
estimation of, in milk (WALKER), A., 
ii, 309; (Pryt and Turnav), A., 
ii, 690; (ARNY and ScHAEFER), 
A., ii, 827. 
Cast iron. See under Iron. 
Castor oil bean and seeds. 
seeds. 
Catalase from taka-diastase, effect of 
acids and alkalis on (Nerpie), A,, i, 
341. 


of 


See Ricinus 


' Catalysis (“SHRODER and Acree), T., 


2582 ; P., 228; (ABEL), A., ii, 42, 
43. 


studies in (LAMBLE and Lewis), T., 
2330 ; P., 222. 

Catalysts, influence of foreign substances 
on the activity of (PAAL and WIND- 
IscH), A., ii, 116. 

Catalytic action (BérsEKEn), A., ii, 554, 
847 ; (Prins), A., ii, 556. 
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Catalytic action and degree of dispersity 

(Rusznyak), A., ii, 42. 

activity of acids (DAWson and Powls), 
T., 1093; P., 60. 

hydrogenation by means of platinum 
black (Vavon), A., ii, 189. 

reactions at high temperature and 
pressure (IPATIEV), A., i, 38; (Ipa- 
TIEV and Lucovol), A., i, 951. 


Catechol (pyrocatechin ; 1:2-dihydroxy- | 


benzene), compounds of, with alkal- 
ine salts of carboxylic acids (WEIN- 
LAND and DENZEL), A., i, 953. 
alkali salts of, and of its campounds 
with aluminium (WEINLAND and 
DENZEL), A., i, 525. 
Catechol, 4-nitro-, preparation of, and 
its carbonate (RIEDEL), A., i, 39. 
dithio-. See Benzene, o-dithiol-. 
Cathode, aluminium, disintegration of 
the (CAMPBELL), A., ii, 763. 
copper, use of (GUZMAN CARRANCIO), 
A., li, 573. 
Wehnelt, activity of (HorTon), A., ii, 
701. 
action of, in different gases (FRE- 
DENHAGEN), A., ii, 95. 
Cats, secretion of gastric juice in (CARL- 
son, Orr, and BRINKMAN), A., i, 


220. 
cholesterol content in tissues 
(GARDNER and LANDER), A., i, 


228. 

Caulosapogenin, derivatives of (TuTIN 

and CLeEweEr), T., 1847; P., 210. 

Cebollite (LARSEN and ScHALLER), A., 

ii, 813. 

Cedar, Lebanon, constituents of the resin 
from (REUTTER and SCHWEIN- 
FURTH), A., i, 71. 

Port Orford, wood from (ScHorRGER), 
A., i, 1080. 

Cedrenolic acid (REUTTER and SCHWEIN- 
FURTH), A., i, 72. 

Cedric acid (RevurrErR and ScHWEIN- 
FURTH), A., i, 71. 

Cedrol chromate (WIENHAUs), A., i, 
301. 

Cedron and its derivatives (HERzIG and 
WENZEL), A., i, 295. 

Celite (CAMPBELL), A., ii, 772. 

Cell or Cells, electrochemical, influence 
of the magnetic field on the electro- 
motive force of (RATHERT), A., ii, 
243. 

thermodynamics of (ConEN and HEL- 
DERMAN), A., ii, 706. 
containing ammoniacal silver salts, 
electromotive force of (REYCHLER), 
A., ii, 707. 
concentration, in ionised gases (JEN- 
KINSON), A., ii, 831. 


| 
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Cell or Cells, electrochemical, valve, 
deposition of metals in (SCHULZE), 
A., ii, 706. 
Weston, electromotive force of (v. 
STEINWEHR), A., ii, 622. 
Cell or Cells, physiological, living, 
permeability of, to ions (GIRARD), 
A., ii, 718. 
living, action of sparteine and am- 
monium bases on (RUHLAND), A.,, i, 
365. 
plant. See Plant cells. 
Cell-granules, effect of narcotics on 
the respiration of (WARBURG), A., i, 
1010. 
Cell-membrane, influence of narcotics on 
the (LoEwE), A., i, 111. 
Cellobial and its derivatives (FIscHER 
and v. Fopor), A,, i, 932. 
Celluloid, problems of the chemistry of 
(Scowarz), A., i, 1053. 
absorption of gases by (LEFEBURE), 
T., 328. 
Cellulose, chemistry of (Hin), A., i, 
467. 
action of concentrated hydrochloric 
acid on (TscHUMANOV), A., i, 932. 
action of nitric acid on (KNECHT and 
Lipscuitz), A., i, 500. 
action of ammoniacal copper hydroxide 
on (CONNERADE), A., i, 932. 
preparation of esters of, with fatty 
acids(CHEMISCHE FABRIK VON HEy- 
DEN), A., i, 1046. 
methylation of (DENHAM and Woop- 
HOUSE), T., 2357; P., 238. 
analysis of (HoTTENRoTH), 
501. 
estimation of, in flour (LINDET), A., 
ii, 500. 
Cellulose nitrate (nitrocellulose), solu- 
bility of, in mixtures of ether 
and alcohol (MaTrEoscHAT), A., 
i, 1166. 
analysis of waste acids obtained in 
the manufacture of (CHANDELON), 
A., ii, 289. 
estimation of nitrogen in (KOEHLER, 
MARQUEYROL, and LORIETTE), 
A., ii, 485. 
Cepheline, constitution of, and its salts 
and derivatives (HESSsE), A., i, 722. 
properties of, and its salts (CARR and 
PyMmAN), T., 1608; P., 157. 
isoCepheline (Carr and Pyman), T., 
1626 ; P., 158. 
Cephalopods, trimethylamine oxide in 
the muscle of (HENZE), A., i, 902. 
Cereals, maltase in (WIERZCHOWSK]), 
A., i, 123. 
Cerebral cortex, sulphur content of 
(WosKnESSENSK]), A., i, 349. 


A., ii, 
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Cerebrone, hexa-acetyl derivative (Tar- 
ERFELDER), A., i, 339. 
Cerebronic acid (LEVENE and WEstT), 
A., i, 1128. 
Cerebrosides of the brain (THIERFEL- 
DER), A., i, 339, 856. 
Cerebrospinal fluid (Dixon and HAttt- 
BURTON), A., i, 774. 
formation of (Brecur), A., i, 452. 
estimation of total and protein 
nitrogen in (BiscAArp), A., i, 108. 
Cerium, atomic weight of (BENoIsT and 
Copaux), A., li, 272. 
preparation of,and its alloys (MoLDEN- 
HAUER), A., ii, 207. 
Cerium alloys with bismuth and with 


silicon (VoGEL), A., ii, 129. 
with iron, analysis of (ARNOLD), A., ii, 
677. 
Cerium salts, action of, on plants 
(Acqua), A., i, 365 


influence of, on wheat (VOELCKER), 
A., i, 1192. 
Cerium, complex molybdates of (BAR- 
BIERI), A., ii, 656. 
Cerous dimethyl phosphate (MorGan 
and JAmgs), A., i, 135. 
Cerous salts. See under Cerium. 
Cerussite from the Otavi Mountains 
(Dusier), A., ii, 62. 
Cestrum parqui, constituents of (MEr- 
CIER and CHEVALIER), A., i, 468. 
Cetyl. See Hexadecyl. 
Chalkones. See Phenyl styry] ketones. 
Charcoal, absorption of gases by 
(CLAUDE), A., ii, 346. 
wood, absorption of hydrogen by 
(Firrn), A., ii, 178. 
Cheese, ripening of (Enriicn and 
LANGE; Gratz and SzaAnyi), A., 
i, 915. 
Roquefort, flavour of (CuRRIE), A., i, 
1194. 
estimation of fat in (Kropat), 
591. 
Cheirolinethiourethaneglucoside and its 
tetra-acetyl derivative (SCHNEIDER, 
CiippEeNns, HULLWECR, and STEIBEL’), 
A., i, 670. 
Chelidonium seeds, lipase of (BouRNor), 
A., i, 1041. 
Chemical action, stimulation of, by 
alternating currents (Brown), A., 
ii, 332. 
combination and molecular association 
(TuRNER and EnG.isn), T., 1786 ; 


Big the 


P., 132. 

constants, calculation of (GraAsst), A., 
ii, 765. 

constitution, calculation of absorp- 


| 


tion spectra from (BIELECKI and 
Henri), A., ii, 399. 
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Chemical constitution, relation between 
ultraviolet-absorption spectra and 
(BIELECKI and HEnn?), A.,ii, 230. 

and absorption spectra of benzene 
derivatives (VALIASCHKO and 
DRUSHININ), A., ii, 231. 

and rotatory power (PICKARD and 
Kenyon), T., 830, 1115 ; P., 83 


(Kenyon), T., 2226; P., 231; 
(KENYON and PICKARD), ae 
2262, 2644, 2677; P., 232, 243, 


262, 273, 307. 

influence of, on the rotation of optic- 
ally active substances (RuPE and 
JAGER), A., i, 131. 

influence of, on the thermal pro- 
perties of binary mixtures (Pas- 
CAL), A., ii, 532. 

and biological oxidisability (BuN- 


ZEL), A., i, 639. 
relation between viscosity and 
(DunsTAN, THOLE, and BENson), 
T., 782. 
functions, decentralisation of (KAUFF- 
MANN), A., i, 40. 


processes, connexion between electro- 
lytic and (REICHINSTEIN), A., ii, 23. 
reactions, laws governing (ARIEs), 
A., ii, 40. 
kinetics of (Ortoy), A., ii, 638. 
irreversible, kinetics of (MARCEL- 
LIN), A., ii, 721. 
Chemistry, ‘first occurrence of the name 
(Vv. LiPPMANN), A. ’ ii, 556. 
physical, exercises in (BACCARINI), 
, li, 193 
Chickens, growing, cholesterol content of 
(GARDNER and LANDER) A,, i, 227. 
Chicken fat (PENNINGTON, Hepsury, 
and ConNOLLY), A., i, 624. 
Chimpanzee. See Anthropopithecus trog- 
lodytes. 
Chitin, constitution of (KoraKEe and 
Serra), A., i, 913. 
Chloral, condensation of, with acid am- 
ides (FeIsT, NissEN, and STADLER), 
A., i, 666. 
action of, on organic compounds in 
presence of aluminium chloride 
(FRANKFORTER and KRITCcHEVSKY), 
A., i, 1059. 
Chloral hydrate, flame 
(DoneErty), A., ii, 503. 
distribution of, between benzene and 
water (BuBANOVIC¢), A., ii, 112. 
condensation of carbamide and (Cop- 
PIN and TITHERLEY), T., 32. 
Chloral-p-aminobenzeneazobenzene, iso- 
merides of, and their brucine salts 
(MAYER), A., i, 596. 
Chloralbornylurethane (FEIsT, 
and STADLER), A., i, 668, 


test for 


NISSEN, 
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Chloraleyanohydrin, condensation of, 
with chloral and bromal hydrates 
(CrowrHER, McCompir, and READE), 
T., 933; P., 57. 

Chloraloxamic acid and its salts 
derivatives (Frist, NISSEN, 
STADLER), A., i, 666. 

Chloraloxamolactone (FEIsT, NISSEN, 
and STADLER), A., i, 666. 

Chlorates. See under Chlorine. 

Chlorine, surface tension and molecular 

complexity of (MARCHAND), A., ii, 
46. 

specific heat of (PARTINGTON), A., ii, 
529 ; (ScuMmipDT), A., ii, 709. 

action of, on pinewood (HEUSER and 
SIEBER), A., i, 148. 

loss of, during incineration (O’SULLI- 
VAN), A., ii, 815. 

interaction of nitric 
(Travutz), A., ii, 457. 

rate of combination of nitric oxide and 
(CoarEs and Finney), T., 2444; P., 
211. 

content of, in inland ground waters 
(Barr), A., ii, 453. 

replacement of, by bromine in the 
animal organism (BONNIGER), A., 
i, 451. : 

metabolism. See Metabolism. 

Chlorine peroxide, action of, on ethyl 

aleohol (BHADURI), A., i, 8. 
Hydrochloric acid (hydrogen chloride), 


and 
and 


oxide and 


ultra-red absorption spectra 
(BsErruM), A., ii, 694. 
conductivity of solutions of, in 


formic acid (SCHLESINGER and 
Martin), A., ii, 703. 
freezing-point curves of the system : 
methyl chloride and (BAUME and 
Borowsk}), A., ii, 636. 
dilute, action of, on gelatin (PRoc- 
TER), T., 513. 
heats of dilution and ionisation of 
(MULLER), A., ii, 30, 31. 
vapour tension of (CARDoso ani 
GERMANN), A., ii, 27. 
velocity of reaction of, and ethyl 
aleohol (Kiupr), A., ii, 189. 
compounds of aniline and (THonvs), 
A., i, 162. 
detection of, in medicine (Krum- 
MACHER), A., ii, 214. 
estimation of arsenic in (KoELSCH), 
A., ii, 145; (TARBELL), A., ii, 
486. 
standardisation of solutions 
(ANDREWs), A., ii, 814. 
Chlorides, anhydrous, reduction of, in 
the reversed chlorine-hydrogen flame 
(Meyer and KersTEIN), A., ii, 
458. 
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Chlorine :— 
Chlorates, reduction of, by hydrazine 
salts (HopGKINsoN), A., ii, 771. 
estimation of, volumetrically (Rus- 
so and Sens!), A., ii, 215. 
Hypochlorites, stability and oxidation 
potential (HorMANN and RitTER), 
A., ii, 612. 
estimation of, by Penot’s method 
(CLARENS), A., ii, 174. 
Chlorine estimation :— 
estimation of, colorimetrically, with 
o-tolidine (ELtMs and HAUSER), 
A., ii, 66, 669. 
estimation of, in blood (RockE and 
Fritscn), A., ii, 66. 
estimation of, in blood-serum (Gur- 


MAN and SCHLESINGER), A., ii, 
379. 
estimation of, in rain and snow 


(WrkEsNER), A., i, 472. 
estimation of, in urine (Rocf£e), A., ii, 
669. 


| Chlorine-hydrogen flame, reduction of 


of | 


anhydrous chlorides in (MEYER and 
KERSTEIN), A., ii, 458. 

Chlorine ions, estimation of, in waters 
(WINKLER), A., ii, 573. 

Chlorine water, decomposition of, by 
light (MiLBavER), A., ii, 261 ; (BEN- 
RATH and TuCHEL), A., ii, 447. 

Chloroanil, preparation of (Darra), A., 
i, 701. 

Chloroform, ebullioscopic constant for 
(BECKMANN, Liescue, and vV. 
Bosse), A., ii, 622. 

action of, on metallic sulphates (Con- 
DUCHE), A., ii, 467. 

estimation of acetone in (DORRONSORO 
and FERNANDEZ), A., ii, 504. 

Chlorohydrins, preparation of (WALKER), 
A., i, 134. 

Chlorophyll (MaLarski and Marcu- 
LEWSKI), A., i, 72 ; (WILLSTATTER 
and Porr), A., i, 708. 

formation of,in plants (MONTEVERDE 
and LupimMENKO), A., i, 240. 

composition of (StoKLASA), A., i, 423. 

action of light on (WAGER), A., i, 
561. 

formation of formaldehyde 
(WARNER), A., i, 563. 

and 8-Chlorophyll, fluorescence spec- 

tra of (DHERE), A., ii, 85. 

Chlorophyll group (Borowska and 
MARCHLEWSK)), A,, i. 73. 

Cholera, experimental, action of lan- 
thanum and thorium salts in (FRovIN 
and Roupsky), A., i, 1108. 

B- and e-Cholestanols and their deriva- 
tives (WinDAUs and Urpnie), A., i, 

1066. 
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Cholestene, oxidation of (WiINDAUsS and 
Resav), A., i, 682. 
Cholesterol (WiINDAUs and Resav), A., 
i, 682; (Winpaus and Urpric), 
A., i, 1066. 
presence of, in mineral oils (SrEin- 
KOPF aud WINTERNI1Z), A., i, 645. 
colloidal complexes of (BERCZELLE!), 
A., ii, 716. 
unstable compounds of barium meth- 
oxide and (NEwseEry), T., 380; 
Pu & 
of the brain (RoseNHEIM), A., i, 451. 
origin and destiny of, in the organism 
(GARDNER and LANDER), A., i, 227. 


importance of, in the organism 
(WackER and Hvecx; Hvecx; 
Picarp), A., i, 102. 


and its esters, physiological chemistry 
of (THAYSEN), A., i, 773. 

biochemical studies of (HEpsurn), 
A., i, 168. 

content of, in cancer (BENNETT), A 
i, 355. 

content of, in tissues of cats (GARDNER 
and LANDER), A., i, 228. 

in the tissues of cold-blooded animals 
(WEILL), A., i, 453. 

significance of, in fatty degeneration 


(v. CzYHLARZ and Fucus), Ris 
769. 

degradation of, in animal organs (Lir- 
scHvtz), A., i, 1019. 


rate of absorption of, from the diges- 
tive tract of rabbits (LEHMAN), A., 
i, 225. 

hemoly tic action of mixtures of cycla- 
min and (LUMMERZHEIM), A, i, 
220. 

Cholesterol, estimation of (ScHREIBER), 

A., ii, 302 

estimation of, and its derivatives (Lir- 
scHt'1z), A., ii, 499. 

and its esters, estimation of, by the 
digitonin method (THaysEn), A., 
ii, 498. 

estimation of, in fats (KLosTERMANN), 
A., ii, 586. 


| 
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Cholesteryl esters, preparation and sapo- | 


nification of (MArk), A., i, 108. 
Cholic acid (ScHENCK), A., i, 487. 
origin of (Lirscntz), A., i, 657. 
cupric salt (Knott & Co. a re 
1049. 
Choline, esters of (FouRNEAU and PaGe), 
A., i, 938. 
physiologically active derivatives of 
(Ewins), A., i, 1126. 


Chondridin (Hersrine), A., i, 888. 
Chondroitin-sulphuric acid (LEVENE and 

LA Foree), A., i, 889, 1006. 
hydrolysis of (HEBTING), A., 


i, 888. 


| 
| 
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Chondronic acid and its brucine salt 
(Levene and LA Fores), A., i, 889. 
Chondrosamine and its derivatives (LEv- 
ENE and LA Force), A., i, 889. 

Chondrosic acid (LEVENE and La Force), 
A., i, 889. 

Chondrosin, ethyl ester hydrochloride of 
(HEsBTING), A., i, 888. 

Chromic acid. See under Chromium. 


| Chromium, influence of, on nickel steel 


A., ii, 208. 
and phosphides 
A., ii, 


(GUILLE?), 
Chromium arsenides 
(DiecKMANN and HAnr), 
374. 
perchlorates (WEINLAND and ENs- 
GRABER), A., ii, 130. 
fluorides, complex organic (CosTA- 
CHEsCU), A., i, 574. 
hydroxide, absorption of carbon di- 
oxide by (Jovirscuirscn), A., ii, 
373. 
sulphate, Recoura’s green yr FLo- 
RENTIN, and Hucuer), A ii, 
661. 
Chromic acid, neutralisation of (Mar- 
GAILLAN), A., ii, 57. 
action of, on cyanogen bromide 
(GUARESCHI), A., ii, 214. 
potassium salt, and thio-, constitu- 
tion of (JAcKson and BgEa6s), 
A., i, 820. 
esters of (WIENHAUs), A., i, 300. 
Chromates, colour of solutions of 
(Deny), A., ii, 550. 
Perchromic acid, preparation of (RIE- 
SENFELD and Mav), A.,, ii, 279. 
Chromic chloride, action of light on 
the hydrates of (KurRILOV), A., 
ii, 404. 
action of, on Grignard reagents 
(BENNETT and TuRNER), T., 
1057; P., 79. 
oxide, formation of jellies of (BUNCE 
and Fincn), A., li, 134. 
silicofluoride, instability and trans- 


formations of (REcouRA), A., ii, 
134. 
sulphates (SénEcHAaL), A., ii, 732. 
Chromous oxide, preparation of 
(DrEcKMANN and Hanr), A.,, ii, 
373. 
metaphosphates (CoLAN!), A., ii, 
372. 


Chromy] chloride (MoLEs and GémEz), 
A., ii, 812. 
Chromium’ organic compounds :— 
Chromium ammine salts, complex 
(Dussky), A., ii, 733. 
Chromium oxaloammine salts (WER- 


NER, BINDSCHEDLER, BLATTER, 
Sackur, Scuwarz, and Sur- 
BER), A., i, 803. 
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Chromium estimation and separation :— 

estimation of, volumetrically (VAN 
Brunt), A., ii, 747. 

estimation of, as chromic oxide (RoTH- 
AUG), A., ii, 73. 

estimation of, by oxidation in alkaline 
solution (BouRION and SENECHAL), 
A., ii, 147. 

estimation of, in iron 
(DANIELS), A., ii, 747. 

estimation and separation of, from 
aluminium, iron, manganese and 
zine (VAN PELT), A., ii, 492, 582. 

Chromium bronze, attempts tu prepare 
(KREMANN, LorBerR, and MAAs), A., 
ii, 615. 

Chromodoris zebra, pigment from (Cro- 
ZIER), A., i, 454. 

Chromyl chloride. See under Chromium. 

Chrysalides, §temperature-metabolism 
curve of (Krocn), A., i, 763. 

Chrysocolla from Idaho (UmMpLEBy), A., 
ii, 479. 

Chrysophanic acid (dihydroxymethyl- 
anthraquinone), detectiou of (BAILEY), 
A., ii, 501. 

Cider, estimation of tannin in (Spiers), 
A., ii, 228. 

Ciders, ‘‘verdissement,” a disease of 
(WARCOLLIER), A., i, 642. 

Cinchona alkaloids, detection of (War- 
son), A., ii, 155. 

Cinchonicine, rotatory power, refractivity 
and molecular solution-volume of 
(Peacock), T., 2782; P., 264. 

and its derivatives, rotatory powers 
and constitution of (PEAcock), P., 
274. 

Cinchotoxine, action of bromine on 
(Roupe and MEIssner), A., i, 719. 

Cineole, thermal analysis of binary sys- 
tems of, and aromatic substances 


and steel 


(BeLLucct and Grassi), A., i, 
299. 
diiodide hydriodide (Fromm and 


Fivuck), A., i, 852. 
Cinnamaldehyde, absorption spectra of 
(Purvis), T., 2494; P., 240. 
stability of (PH1tuips), A., i, 1072. 
Cinnamaldehydehydrazones (Bovin1 

and GRAZIANI), A., i, 326. 

Cinnamaldehyde-py-iodophenylhydrazone 
(CHATTAWAY and CoNsTABLE), T., 
128. 

Cinnamaldehydesemicarbazones (WIL- 
son, HEILBRON, and SUTHERLAND), 
T., 2898 ; P., 295. 

Cinnamein, optical activity of (RosEN- 
THALER), A., i, 1172. 

Cinnamic acid, solubilities of, in chlorin- 
ated aliphatic hydrocarbons (HErz 
and RATHMANN), A., ii, 34. 


CVI. ii. 


! 
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Cinnamic acid, compounds of di- and 
tri-chloroacetic acids with (PFEIF- 
FER, BIRENCWEIG, HOFMANN, and 
WINpDHEUSFR), A., i, 835. 

compounds of esters of, with tin 
haloids (PFEIFFER and HALPERIN), 
A., i, 923. 


| Cinnamie acid, m- and p-amino-, benzoyl 


derivatives and their compounds 
with acid anhydrides (HELLER), 
A., i, 178. 
o-chloro-, salts and 
(Lascn), A., i, 43. 
m-nitro-, and a-bromo-m-nitro-deriva- 
tives of (WoLLRING), A., i, 279. 
allo-Cinnamic acid, m- and p-amino-, 
m-hydroxy-, and m- and p-nitro-, and 
their derivatives (WoLLRING), A., i, 
280. 
Cinnamic acids, bromonitro- (RE1cH and 
Korner), A., i, 41. 
bromonitro-, chloroamino-, chloro- 
hydroxy-, and chloronitro-, and 
their salts and derivatives (PFEIF- 
FER, Frirscu, PANsKy, and WIND- 
HEUSER), A., i, 837. 

d- and 1-Cinnamie acids, preparation of, 
by asymmetric induction (ERLEN- 
MEYER, HILGENDORFF, and LANDs- 
BERGER), A., i, 965. 

allo- and iso-Cinnamic acids, chemical 
isomerism of (STOBBE and ScHON- 
puRG), A., i, 173. 

4-Cinnamoy]1-2:5-dimethyl-3-ethyl- 
pyrrole (VrEccuiI), A., i, 726. 

Cinnamylideneaminourazole (SroLit 
and Kraucn), A., i, 592. 

Cinnamylideneaniline, dibromide and 
di-iodide (JAMEs and Jupp), T., 1433. 

Cinnamylidene-m-bromoaniline and its 
dibromide (JAMEs and Jupp), T., 
1434. 

Cinnamylidenecarbohydrazide (STOLLE 
and Kravucn), A., i, 592. 

Cinnamylidene-p-chloroaniline and its 


derivatives of 


dichloride (JAMEs and Jupp), T., 
1430. 
Cinnamylidene-m-nitroaniline and its 


dibromide (JAMES and Jupp), T., 1434. 

Cinnamylidene-o- and -p-toluidines and 
their dibromides (James and Jupp), 
T., 1433. 

Citraconic acid, crystallography 
(DruemAn), A., i, 141. 

Citral (2:6-dimethyl-A**-octadien-8-al: 
geranial), hydrocarbons from (KisH- 
NER), A., i, 129. 

Citric acid, ammonium salt, preparation 
of neutral solutions of (RUDNICK and 
LATtsHAW), A., ii, 145; (EASTMAN 
and HILpEBRAND), A., ii, 675; 
(McCANDLEss), A., ii, 853. 
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Citric acid, magnesium salt, ionisation 
of (BLomBERG), A., ii, 563. 
uranyl salt (Courrots), A., i, 803. 
detection of, colorimetrically (HAvs- 
SLEk), A., ii, 753. 

Citromyces, chemical actions of (Mc- 
Dermott), A., i, 1114. 

Citronellal, hydrocarbons from (KisH- 
NER), A., i, 129; (Rupe and JAGER), 
A., i, 131. 

Citronella oil, assay of (ScHIMMEL & Co.), 

A., i, 67. 
conversion of, into oil of roses (BAR- 
BIER and Locagurn), A., i, 69. 
Java, constituents of (SEMMLER and 
Spornitz), A., i, 193. 

Citrus, transformations of soil nitrogen 
in varieties of (KELLERMAN), A., i, 
1190. 

Clam. See Venus mercenaria. 

Clays, action of hydroxyl ion on 
(Mascunaurt), A., i, 470; (Ron- 
LAND), A., ii, 113. 

coagulations of suspensions of (W1EG- 
NER), A., ii, 547. 

sedimentation of (Mtnrz and Gaupr- 
cHON), A., i, 127. 

action of soluble sulphates on (RIEKE), 
A., ii, 469. 

coloured, cobalt, manganese and nickel 
in (AzEemA), A., ii, 64. 

plastic constituents of (ATTERBERG), 
A., i, 1043. 

Clematis vitalba, constituents of (TuTIN 
and CLEwer), T’., 1845; P., 210. 

Clove oil, hydrogen number of (AL- 
BRIGHT), A., ii, 819. 


Clupanodonic acid (RIEDEL), A., i, 
1123, 
Coal, composition of (JoNEs and 


WHEELER), T., 140, 2562; P., 243. 
absorption of gases by (LEPRINCE- 
RInGuEtT), A., ii, 249. 
solvents of (VIGNoN), A., ii, 570. 
distillation of, in a vacuum (BURGEss 
and WHEELER), T., 131. 
containing sulphur, estimation of the 
heat value of (ReGrsTER), A., ii, 
815. 

Coal-gas, synthesis of (VieNon), A., i, 
917. 

Coal mines, presence of helium in gases 
from (Mourev and LEpape), A., ii, 
239. 

Coal-tar (Picrer and Bouvier), A., i, 

155. 
isolation and inactivation of injurious 
bases from (Norris), A., i, 1032. 
Cobalt, ultra-violet spark spectra of 


(L. and E. Biocn), A., ii, 317. 
metallic, preparation of (KALMvus), 
A., ii, 275. 
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Cobalt, in coloured clays (AzEMA), A,, ii, 
64. 
bromination of, in presence of ether 
(DucE.iiEz and RAayNnaup), A.,, ii, 
660. 
Cobalt alloys with iron (Ruger and 
KANEKO), A., ii, 275. 

Cobalt bases (cobaltammines: cobaltam- 
monium compounds), instability of 
(Duar), A., ii, 57. 

complex salts of (Dussky), A., ii, 
733. 

Cobalt compounds, optically active in- 
organic (WERNER), A., ii, 787. 

Cobalt salts, colours of, in solution 
(Marsn), A., ii, 373, 473. 

Cobalt oxides (KatMmus), A., ii, 276; 
(Merzt), A., ii, 472. 

Cobalt organic compounds :— 

oxaloammine salts (WERNER, BIND- 


SCHEDLER, BLATTER, SACKUR, 
Scuwarz, and Surper), A., i, 
804. 


Cobaltous éefraborate, compound of 
hexamethylenetetramine and 
(Ross1), A., i, 255. 

palladionitrite, compound of hexa- 
methylenetetramine and (ScaG.i- 
ARINI and Rossi), A., i, 255. 
Cobalt, new reaction for (MALATESTA 
and pi Nowa), A., ii, 388. 
detection of, by Uhlenhuth’s reaction 
(MALATEsTs and pI Nota), A., ii, 
220. 
detection of, in drying oils (MALATESTA 
and pi Nota), A., ii, 592. 
estimation of, colorimetrically (Htrr- 
NER), A., ii, 495. 
estimation of, in steel (SLAWIK), A., 
ii, 494. 

Cobalt atom, asymmetric (WERNER), A., 
i, 18; (WERNER, Kun, and Wist), 
A., i, 933 ; (WERNER and BossHART), 
A., i, 936. 

Cobalt-magnesium-red (HEDVALL), A., 


ii, 373. 
Cobaltnickelpyrite (HENGLEIN), A., ii, 
282. 


Cobra poison. See Poison. 

Cobea scandens, respiration and meta- 
bolism in the formation of pigments 
in the flowers (Ros&), A., i, 639. 

Cocoa, stabilised, analysis of (REUTTER), 
A., ii, 760. 

Cocoa beans, digestible proteins of (Goy), 
A., i, 124. 

Cod (Gadus brandtii), constituents of 
(YosHrmurA and Kanal), A., i, 110. 
Codeine, action of, on the intestine (PAL 

and Popper), A., i, 115. 

Codeine narcotine hydrochloride (BoEH- 

RINGER & SOuNe), A., i, 991. 
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Cod-liver oil, influence of, on growth 
(OsporNE, MENDEL, Ferry, and 
WAKEMAN), A., i, 619. 

Coffee, estimation of caffeine in (FEND- 
LER and StTusBeEr), A., ii, 757. 

Collidinium telluri-bromide and -chloride 
(GuTBIER, FLuRY, and WEINZIERL), 
A., i, 502. 

Collodion, absorption of 
(CLAUSEN), A., i, 758 

Colloids (SvepBERG), A., ii, 182. 
osmotic properties of (PoLANY!), A., 

ii, 720. 
stalagmometric studies of (BERCz- 
ELLER), A., ii, 715, 716. 
changes in the physical conditions of 
(Paul, SAMEC, and Srrauss), A., 
i, 335; (BLaseL and MAraAta), A., 
i, 338; (PaAuLI and HirscuFELp), 
A., i, 753. 
precipitation of (PECHSTEIN), A., ii, 
38; (Spiro), A., ii, 183. 
relation between crystalline substances 
and (MARc), A., ii, 35. 
coagulation of, by 
(Kruyt), A., ii, 837. 
iufluence of, on the solubility of gases 
in water (FINDLAY and HowELL), 
T., 291; P., 13. 
action of, on radioactive products in 
solution (GODLEWSsK]), A., ii, 415. 
influence of, on microbiological pro- 
cesses (SGHNGEN), A., i, 236. 
estimation of, in beer (MARC), A., ii, 
596. 
estimation of, in effluents (Marc and 
Sack), A., ii, 396. 
Colloidal chemistry, theory of (BaAnN- 
croFT), A., ii, 807. 
particles, double layer in (Kimura), 
bE, Se 
precipitates, filtration of (CoPpLavs), 
A., ii, 548. 
precipitation, measurement of velocity 
of reaction by means of (FREUND- 
LIcH and Pape), A., ii, 187. 
solutions (PATERNO and CINGOLANI), 
A., ii, 182. 
preparation of (WEGELIN), A., ii, 
254; (Lorenz), A., ii, 631. 
preparation of, by electric disinteg- 
ration (ZAVRIEV), A., ii, 444. 
Tyndall effect in (MECKLENBURG), 
A., ii, 445. 
coagulation of (Kimura), A., ii, 36. 
prevention of precipitation of gold 


emulsin by 


electrolytes 


solutions by addition of (Licnr- | 


witz and RENNER), A., ii, 625. 
suspensions, precipitation of (FREUND- 
LIicH and Scnucnt), A., li, 39. 


systems, action of electrolytes on | 


(Mings), A., ii, 445. 
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Colophony, American, resin acids from 
(Pau), A., i, 976. 
estimation of, in varnishes, oils and 
soaps (WoLFF and ScHouze), A., ii, 
393. 
Colour and tautomerism (MELDOLA and 
HO.L.ELy), T., 977; P., 85. 
Colouring-matters (Havas), A., ii, 319. 
and their technical application (Ma- 
MELI), A., i, 407. 
absorption spectra of (EckERT and 
PuMMERER), A., ii, 510. 
colour and absorption spectra of 
(KEHRMANN, HAvaAs, and GRAND- 
MOUGIN), A., i, 868. 
relation between chemical constitution 
and depth of colour of (Watson), 
T., 759. 
diffusion of (HERzoe and PoLoTzky), 
A., ii, 437. 
diffusion of, into plant cells (Lixsr- 
GANG), A., i, 240. 
solution of, in liquid crystals (Vor- 
LANDER), A., ii, 38. 
fluorescent, action of (NEUBERG and 
GALAMBOs), A., ii, 402. 
action of bleaching agents on (Tay- 
Lor), A., i, 640. 
kinetics of the thermal bleaching of 
(VAvILOV), A., ii, 640. 
action of blood on (MAGNANIMI), A., 
ii, 514. 
influence of, on crystals during growth 
(GAUBERT), A., ii, 113. 
absorption of, by soils (HANLEY), A., 
ii, 312. 
reaction of fats with (MARTINOTTI), 
A., ii, 684. 
from Indian plants (PERKIN and 
SHULMAN), P., 200. 
derived from quercetin (WATSON and 
Sen), T., 389. 
See also :— 
Crocetin. 
Delphinidin. 
Delphinin. 
Gemmatein. 
Mprtillin. 
Oenidin. 
Oenin. 
Pelargonidin. 
Pelargonin. 
Columbium, quinquevalent, 
of (STAHLER), A., ii, 374. 
Combination, mechanical processes of 
(Bacon), A., ii, 119. 
Combustion of gaseous mixtures (TAF- 
FANEL), A., ii, 115. 
use of tellurium dioxide in (GLAUSER), 
A., ii, 217. 
in conducting media (CRUSSARD), A., 
ii, 186 


reduction 
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See Furnace. 
(CHATTOPADHYAY), 


Combustion farnace. 
Condenser, reflux 
A., ii, 120. 

suspension (RipicEr), A., ii, 45. 
Condensers, history of (Srrrer) A., ii, 
770. 
Conifere, oils of the (ScHorGER), A., i, 
1134, 1172, 1203. 

Constantin, electrical resistance 
(OnNes and Hotst), A., ii, 832. 
Contraction in gels (LIESEGANG), A., ii, 

721. 
Co-ordination and _ residual 
(Morcan and Moss), T., 189. 
Copaiba balsam. See Balsam. 
Copper, atomic weight of, by electrolysis 
(Surtmpron), A., ii, 774. 
crystalline structure of (Brace), A., 
li, 775. 
allotropy of (ConEN and HELpDErR- 
MAN), A., ii, 205, 654. 
are and spark spectra of (HAsBacH), 
A., ii, 509. 
finely divided, absorption of gases and 
production of high vacua by (Mer- 
TON), T., 645; P., 55. 
oxidation of (BERGER), A., ii, 564. 
oxidation and reduction of (JOANNIs), 
A., ii, 655. 
action of dilute acids on (RicuArp), 
A., ii, 564. 
effect of shaking on the solution of, in 
nitric acid (DRAPIER), A., ii, 206. 
action of sulphuric acid on (CUNDALL 
and Farrecriezve), T., 60. 
effect of eating vegetables coloured 
with (Scumipr), A., i, 234. 
basic compounds of mercury and 
(Finzi), A., ii, 207. 
destruction of aluminium apparatus 
by (Pixos), A., ii, 272. 
Copper alloys, melting points of (Nor- 
TON and GriLuetTT), A., ii, 206. 
with aluminium, influence of nickel 
on (Reap and GrReaAvss), A., ii, 
655. 
with aluminium and nickel (GUILLET), 
A., ii, 271. 
with gold and nickel (pE CEsaris), 
A., li, 208. 
with gold, nickel and silver (PARRA- 
VANO), A., ii, 845. 
with iron (RuER and Fick), A., ii, 
275. 
with nickel, hardness and elasticity 
of (KumMAKov and Rapke), A., ii, 
466. 
with tin, electrolytic deposition of 
(KREMANN, Sucuy, LorBeER, and 
MaAs), A., ii, 422. 
with tin and zine (Hoyt), A., 
366. 


affinity 


ii, 


of 
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Copper alloys, with tin and with zine, 
reheating aud annealing of (Por- 
TEVIN), A., ii, 426. 

with zine (Descu and WuyrTs), A., ii, 
367 ; (WHyte and Descn), A., ii, 
655. 

Copper compounds, cclour intensity of 

(PicKERING), T., 464. 

Copper ores, assay of (BexTIAUX), A., 

li, 147, 

Copper salts, influence of, on wheat 
(VoELcKER), A., i, 1192. 

titration of, with thiosulphates (Dv- 
rot), A., ii, 55. 

Copper basic carbonates (AuGER), A., ii, 
367. 

chloride and copper sulphate, equili- 
brium of potassium chloride and 
sulphate, water and (SCHREINE- 
MAKERS and DE Baar), A., ii, 849, 

peroxite (MosEr), A., ii, 467. 

sulphate, constitution of hydrates of 
(MacLgeop-Browy), A., ii, 368. 
sulphate, migration of ions in am- 
moniacal solutions of (REYCHLER), 
A., ii, 707. 
Cupric salts, reduction of, by sugars 
(CraMEr), P., 293. 
compounds of nitric acid 
(MAncuor), A., ii, 567. 
Cupric chloride and ammonium chlor- 
ides, heat of formation of com- 
pounds of (BouzaT and CHAv- 
VENET), A., ii, 105. 
hydroxide, adsorption of, by starch 
(RAKovskK1), A., ii, 434. 
iodide, pharmacodynamic investiga- 
tion of (FonTEs), A., i, 904. 
oxide, preparation of jellies of 
(Fincu), A., ii, 207. 
reduction of (BERGER), A., ii, 
656; (SABATIER and EspPIL), 
A., ii, 729. 
Cuprous oxide, colloidal (PAAL and 
DEXHEIMER), A., ii, 656. 
sulphites, preparation of 
BIGNY), A., ii, 456. 

Cupropotassic solutions (PELLET), A., 
li, 750. 

Copper organic compounds :— 

Cuprous thiocyanate, physico-chemical 
investigations of (Duar), A., i, 


with 


(Bavu- 


259. 
Cupric chloromercaptides (Ray), P., 
304, 
Copper detection, estimation, and sepa- 
ration :— 


new reaction for (MALATESTA and DI 
Nota), A., ii, 388, 

detection of, by Uhlenhuth’s reaction 
(MALATEsTA and pt Nota), A., ii, 
220. 
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Copper detection, estimation, and sepa- | 2[2-Coumaranone]2-[6-dimethylaminodi- 


ration :— 


estimation of, colorimetrically (Hitr- | 


NER), A., ii, 495. 
estimation of, electrolytically (CLov- 
KEY), A., ii, 297. 
estimation of, iodometrically (LAN- 
DER and GEAKB), A., ii, 292. 
estimation of, as cuprous sulphide 
(MurMANN), A., ii, 746. 
estimation of, in the commercial sul- 


phate (Macu and LEDERLE), A., ii, 
386. 

estimation of, in steel or cast iron 
(Korprinc), A., ii, 746. 

estimation of arsenic in (BRESSANIN), 
A,, ii, 146. 

estimation of oxygen in (West), A., 
ii, 380. 

estimation of, colorimetrically, in 
drinking water (REEsE and Drost), 
A,, ii, 580. 

separation of, electrolytically, from 
arsenic (SIEVERTS and WIPPEL- 
MANN), A., ii, 580. 

separation of, from tin and antimony 
(McCay), A., ii, 856. 


Copper cathode. See Cathode. 

Copper electrode. See Electrode. 

Coprostanone, oxidation of (GARDNER 
and GoppeEn), A., i, 169. 

Coprosterol, oxidation of (GARDNER and 
GoppEN), A., i, 169. 

Corrosion, microchemistry of (Desc 
and Wuyte), A., ii, 367; (WHYTE 
and Descn), A., ii, 655. 

Cotarnine, condensation 
(G. M. and R. Rostnson), 
P., 161. 

Cotoin, physiological action of (IMPENs), 
A., i, 458. 

Cotton, formation of lakes in dyeing 
(SANIN), A., i, 73. 

Cotton-root. See Gossypium herbaceum. 

Cotton-seed, utilisation of proteins of, 
by man (RATHER), A., i, 619. 

Cotton-seed meal, organic phosphoric 
acid of (ANDERSON), A., i, 641. 

Cotton-seed oil, catalytic reduction of 


T., 1456; 


(SHaw), A., i, 1047. 
analysis of (PALMER and WriGHT), 
A., i, 1165. 
Coulometer. See Voltameter. 
p-Coumaranilide (Sonn), A., i, 184. 
Coumaranone, compounds of, with 
glyoxal and __ terephthalaldehyde 
(FRIEDLANDER and RisskE), A., i, 
878. 
Coumaran-2-one, 4-chloro-, and _ its 


benzylidene derivative (Fries, Has- 
SELBACH, and Scwroper), A., i, 
986. 


reactions of | 


hydrobenzthiazole |spiran, and its salts 
(Fries, HASSELBACH, and ScHRODER), 
A., i, 880. 


| p- Coumaric acid, . 5-dihydroxyphenyl 


ester (Sonn), A., 185. 
Coumarin, egutede of (MEYER, BEER, 

and Lascn), A., i, 44. 
action of hydroxylamine on (POSNER 

and Hess), A., i, 45. 

isoCoumarin, derivatives of (BAIN, Per- 
KIN, and Roprnson), T., 2392 ; P., 234. 

Coumarins (Fries and LINDEMANN), 
A., i, 570. 

Coumarone-2-carboxylic acid, 4:6-di- 
bromo-, and its derivatives i; 
Gross-SELBECK, and W ICKE), A., i, 
314. 
4(or 2)-p-Coumaroyloxy-2:6(or 4: %) -di- 
hydroxybenzoic acid (Sonn), A., i, 
185. 

p-Coumaroylphloroglucinol. See p- 
Coumarie acid, 3:5-dihydroxyphenyl 
ester. 

p-Coumaroylphloroglucinolcarboxylic 
acid. See 4(or 2)-p-Coumaroyloxy- 
2:6(or 4:6)-dihydroxybenzoie acid. 


| Couples formed by flames charged with 


chlorine (MorEAUv), A., ii, 164. 

Cow, pigments of the fat of the (PALMER 
and Ecktgs), A., i, 624. 

Crayfish, extractives of muscle of the 
(KuTscHER), A., i, 1023. 

Cream, bacterial and enzymic changes in 
(PENNINGTON, HEPBURN, ST. JOHN, 
WITMER, STAFFORD, and BURRELL), 
A., i, 117. 

detection and estimation of benzoic 
acid in (H1NKs), A., ii, 154. 

estimation of fat in (BLANCK ; Kro- 
PAT), A., ii, 591. 

Creatine (SHAFFER), A., i, 1153. 

formation of, in the animal organism 
(RrEssEr), A., i, 632. 

source of, in the animal organism 


(Tuomas), A., i, 353; (THomAs 
and GorRNE), A., i, 1110. 
content of, in blood (FoLin and 


Denis), A., i, 764. 
in foods (CHEsNUT), A., i, 624. 
content of, in muscle (FoLIn and 
Buckman), A., i, 773. 
preparation of (Foutn), A., i, 665. 
preparation of, from urine (BENEDICT), 
A., i, 940 
conversion of, into creatinine (BENE- 
pict), A., ii, 395. 
infinence of caffeine on excretion of 
(SALANT and RreceEr), A., i, 233. 
excretion of, in carbohydrate starva- 
tion (GRAHAM and PovuLton), A., i, 
228. 
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Creatine, excretion of, in starvation 
(GraHAM and Pou.trton), A., i, 
1187. 

estimation of (BENEDICT), A., ii, 688. 
estimation of, colorimetrically (Baur 
and TriimpueEr), A., ii, 595. 
estimation of, in blood and milk 
(Four), A., ii, 505. 
estimation of, in muscle (Myers and 
Fink), A., i, 351; (BAUMANN), A., 
ii, 227. 
estimation of, in urine (FoLin and 
Morris), A., ii, 505. 
Creatinine (SHAFFER), A., i, 1153. 
content of, in blood (Fouin and 
Denis), A., i, 764. 
in foods (CHEsNuUT), A., i, 624. 
amount of, in animal urine (Minzer), 
A., i, 1024. 
preparation of, and of its standard 
solutions (Foutn), A., i, 665. 
preparation of, from urine (BENEDICT), 
A., i, 940. 
fermentative decomposition of (AcK- 
ERMANN), A., i, 198. 
conversion of creatine into(BENEDICT), 
A., ii, 395. 
influence of caffeine on excretion of 
(SALANT and RreGer), A., i, 233. 
excretion of, in starvation (GRAHAM 
and Poutton), A., i, 1187. 
excretion of, by women (TRAcy and 
CiAkk ; Hutt), A., i, 1186. 
influence of acetoacetic acid on the 
estimation of (CATHCART and Orr), 
A., ii, 505. 
estimation of, in blood and milk 
(Four), A., ii, 505. 
estimation of, in muscle (MyErs and 
Fine), A., i, 351. 
estimation of, in urine (FoLrn and 
Morris), A., ii, 505. 
Creatosine and its aurichloride (Krin- 
BERG and [zRAiLskKy), A., i, 79. 
o-Cresol, 3:5:6-trvibromo-, 3:5:6-tribromo- 
4-amino-, and -4-nitro- (BLANKSMA), 
A., i, 400. 

m-Cresol, bromo- and nitro-derivatives 

(GrBss and Rospertson), T., 1888. 
6-bromo-4-amino-, 6-bromo-4-nitro-, 

6-bromo-2:4-dinitro-, | 2-chloro-6- 

bromo-4-amino-, 2-chloro-6-bromo- 


| ¢soCrotonolactonecarboxylic 
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m- and p-Cresols, separation of (Trr- 
RISSE and DEssouLAVY), A., i, 38. 
o-Cresolacetic acid. See o-Tolyloxy- 

acetic acid. 

Critical constants (VAN LAAk), A., ii, 

840. 
relation between molecular weight and 
(PrupD’HOMME), A., ii, 1. 

Critical density of associating sub- 
stances (VAN DER WAALS), A., ii, 538. 

Critical temperature, phenomena occur- 
ring at the (HEIN), A., ii, 166. 

Crocetin and its salts and derivatives 
(Decker), A., i, 979. 

Crotonaldehyde, preparation of (KyRta- 

KIDES), A., 1, 489. 

preparation of alcohols from the bi- 
molecular polymeride of (DovuRis), 
A., i, 74. 

n- and iso-Crotonamides (SToERMER and 
SrocKMANN), A., i, 925. 

Crotonic acid, behaviour of, in ultra- 
violet light (SrozRMER and Srock- 
MANN), A., i, 925. 

acid, di- 
hydroxy-, dibromohydroxycarboxy- 
cyclopentene orthodiether of (J ackson 
and Fiske), A., i, 297. 

Crucible, double-walled 
A., ii, 286 

*“*Cryoscope ” (DEKHUYZEN), A., ii, 167. 

Cryptobranchus allegheniensis, analyses 
of the eggs and larve of (GoRTNER), 
A., i, 1152. 


(Vournasos), 


Crystalline form, correlation of mole- 


cular structure with (ARMSTRONG, 
CoLGATE, and Ropp), A., ii, 443. 

liquids, mixed (GAUBERT), A., ii, 81. 

salts, molecular state and electrical 
conductivity of (TuBANDT and 
Lorenz), A., ii, 516, 517. 

structure and ring formation (GRoTH), 
A., ii, 630. 

substances, relation between colloids 
and (Marc), A., ii, 35. 

symmetry, relation between the, and 
molecular constitution of organic 
compounds (WAHL), A., ii, 348. 


| Crystallisation, contact phenomena in 


4-nitro-, 2:4-dichloro-6-bromo-, and | 


their derivatives 

LEAVELL), A., i, 1064. 
2-chloro-6-bromo-4-amino-, 

chloro-4-amino-, 2-chloro-6-bromo- 


4-nitro-, and 2:6-dichloro-4-nitro- 
(RarForp), A., i, 524. 
p-Cresol, 3-nitro-, action of sulphuric | 
acid on (PAULY, GiLMourR, and 
A., i, 485. 


ILL), 


(RatForD and | 


2:6-di- | 


(ZEMIATTSCHENSKI!), A., ii, 545. 
rhythmic (Kister), A., ii, 630. 
spontaneous (TAMMANN), A., ii, 545. 

Crystallography, use of, in identification 
of compounds (ORELKIN and Pieu- 
LEVSKI), A., ii, 443. 

Crystalloids, stalagmometric studies of 
(BERCZELLER), A., ii, 715, 716. 

Crystals, velocity of formation and solu- 

tion of (LE BLanc), A., ii, 180. 
relation between structure and con- 

stitution of (GrorH, BArtow, and 

Pore ; RicHARps), A., ii, 719. 
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Crystals, simple method of describing 
(v. FepERov), A., ii, 718. 
mobility of the molecules in (WAL- 
LERANT), A., ii, 443. 
solubility of, on different faces (Lz- 
BRUN), A., ii, 112; (RiTzEt), A., 
ii, 113. 
behaviour of, towards Réntgen rays 
(BARLow), A., ii, 843. 
influence of colouring matters on, 
during growth (GauBERT), A., ii, 
113. 
liquid, discovery of, and their connec- 
tion with biology (LEHMANN), A., ii, 
546. 
molecular transformation of (LxrnH- 
MANN), A., ii, 182. 
solution of dyes in (VoRLANDER), A., 
ii, 38. 
liquid circularly polarising, production 
of, from optically inactive liquid 
crystals (VORLANDER and J ANECKE), 
A., ii, 10. 
analysis of, by the X-ray spectrometer 
(Brace), A., ii, 181. 
Crystal violet, colour and ionisation of 
(ApAms), A., i, 1092. 
2-s-~-Cumeneazo-l-naphthol and _its 
derivatives (CHARRIER and FERRERI), 
A., i, 1179. 
s-~-Cumeneazo-8-naphthol and its ethers, 
salts of (CHARRIER and FERRERI), A., 
i, 597. 
s-y-Cumeneazo-8-naphthylamine (CHaAr- 
RIER and FERRERI), A., i, 599. 
v-Cumidinium telluri-bromide and 
-chloride (Gursrer, FiLury, and 
WEINZIERL), A., i, 502. 
Cuminaldehyde, absorption spectra of 
(Purvis), T., 2493; P., 240. 
Cuminaldehydehydrazones (Bovini and 
GRAZIANI), A., i, 326. 
‘*Cupferron.”” See Phenylhydroxyl- 
amine, nitroso-, ammonium salt. 
Cupric salts. See under Copper. 
Cuprodescloizite, occurrence of (WELLs), 
A., ii, 138. 
Cuprothiosulphates (Du-roir), A., ii, 55. 
dsoCurcumin (HELLER), A., i, 561. 
Curcurbita maxima, chemical changes 
in the pericarp of, during fermenta- 
tion (MoLLIARD), A., i, 1189. 
Cyanamide as a _ cryoscopic solvent 
(PraTOLonco), A., ii, 167. 
equilibrium of, with water, with carb- 
amide and with dicyanodiamide 
(PRATOLONGO), A., ii, 246. 
polymerisation of (Morrett and 
Burcen), T., 576; (GrusBE and 
Krtcer), A., i, 152. 
dialkali derivatives of (CHEMISCHE 
FABRIK VON HEYDEN), A., i, 24. 
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Cyanamide, estimation of, volumetrically 
(GruBE and KriceEr), A., ii, 593. 

isoCyanides. See Carbylamines. 

alloCyanidin and its chloride (WILL- 

STATTER and MALLIson), A., i, 1081. 

Cyanidion catalyses, mechanism of 
(JoNEs), T., 1547; P., 118. 

Cyanogen compounds, complex, of iron 
and (WrLurAms), A., i, 1128. 

Cyanogen bromide, action of chromic 

acid on (GUARESCHI), A., ii, 214. 

chlorides, gaseous and liquid, consti- 
tution of (GRIGNARD and BELLET), 
A., i, 391. 

Cyanides, detection of, in presence of 
ferri- and ferro-cyanides and thio- 
cyanates (BARNEBEY), A., ii, 594. 

Hydrocyanic acid in plants (Joris- 

SEN), A., i, 813; (DEzANI), A., 
i, 912. 

action of, on aldehydes and ketones 
(Jongs), T., 1560; P., 118. 

estimation of, and of its alkali salts 
(LUNDELL and Brineman), A., 
ii, 684. 

estimation of, in food stuffs (Fur- 
Lone), A., ii, 821. 

Cyanic acid, uranyl and potassium. 
uranyl salts (PASCAL), A., i, 151. 
Cyanogen bands, so-called, cause of 
(GROTRIAN and RunGe), A., ii, 510. 
Cyanogenesis under digestive conditions 

(AuLD), A., i, 367. 

Cyanohydrins, constitution of (Crow- 
THER, McComspir, and Reape), T., 
933 ; P., 57. 

Cyanuric acid, preparation of (BEHAL), 

A., i, 503 

sodium cupric salt (LEY and WEr- 
NER), A., i, 151. 

Cyclamin, hemolytic action of mixtures 
of cholesterol and (LUMMERZHEIM), 
A., i, 220. 

Cyclic compounds and unsaturation 
(MEREsHKOVSK]), A., i, 508. 

Cymbopogon coloratus, volatile oil of 
(GouLDING and Ear), P., 10. 


D. 


Daniella thwrifera, constituents of oil 
from (LENz), A., i, 974. 

Daphnandra micrantha, alkaloids of 
(PymMAN), T., 1679; P., 184. 

Daphnandrine and its salts (PyMAN), 
T., 1682; P., 184. 

Daphnoline and its salts (PymMAN), T., 
1684; P., 184. 

Datiscetin, constitution of (LESKIEWICz 
and MARCHLEwskK]), A., i, 856, 
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Daviesia latifolia, constituents of the 
leaves and stems of (PowER and SAL- 
way), T., 767; P., 66. 

Deacetylaspidospermine and its deriva- 
tives (Ewins), T., 2745; P., 258. 

Deaminogelatin (BLASEL and MATALa), 
A., i, 338. 

Ayn-Decadi-inene-8@-diol, aaaxkx-heaa- 
chloro- (locrrscn), A., i, 377. 

Decahydroquinoline (SABATIER and Mv- 
RAT), A., i, 323. 


Dehydrocholic acid, oximes of 
(ScHENck), A., i, 487. 
Dehydroindigotin, diimino- (MADE- 


LUNG), A., i, 738. 
Dehydro-oxybilirubin and its silver salt 
(Kister, REIHLING, and ScuMIE- 
DEL), A., i, 858. 
Deliquescence (PEDDLE), T., 1025; P., 
81 


Delphinidin and Delphinin (WILr1- 
STATTER and Mrxe), A., i, 564. 

Delta metal, electrolytic analysis of 
(BELAsSIO and MARCHIONNESCH!), A., 
ii, 387. 

N-Demethylocodeine and its derivatives 
(Drets and FiscnHeEr), A., i, 989. 

Denitrification, mechanism of (HULME), 
T., 623. 

Density, acoustic apparatus for measure- 

ment of (KALAHNE), A., ii, 172. 
of gases (OCCHIALINI), A., ii, 829. 
of liquid metals (PAscaL 

JOUNIAUX), A., ii, 173. 
of solutions of metallic salts (CLAv- 

SEN), A., ii, 713. 

Deoxybenzoin, 4:4’-diamino-, and _ its 
derivatives (REINHARDT), A., i, 32. 
Depsides, synthesis of (MAUTHNER), A., 

i, 545. 

Desmotropic compounds, equilibrium of 
(Mryvek; MEYER and WILLson), A., 
ii, 351. 

Desmotropy (Lowry), P., 105. 

Desoxyns, bromination of (KorsuKov), 
A., i, 682. 

Developers, action of bisulphite com- 
pounds of organic bases as (PELLIz- 
zARI), A., i, 1201. 

Dextrins, action of diastases on (Gru- 

ZEWSKA), A., i, 1099. 
behaviour of, with yeasts (v. Frrep- 

ricns), A., i, 146. 
estimation of, in foods (MuTTELET), 

A., ii, 751. 

Dextrose (d-glucose ; grape sugar), for- 

mation of, from propionic acid 

in diabetes (GREENWALD), A., i, 

111. 
velocity of formation and elimination 

of (RINGER and FranKeEt), A., i, 

903. 


and 
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Dextrose (d-glucose; grape sugar), for- 
mation of, in diabetic animals 
(RINGER and FRANKEL), A., i, 1025. 

adsorption of (Rona and v. Torn), 
A., ii, 627. 

absorption of, by bone-black (Mor- 
TON), A., ii, 768. 

action of acids on (HARRISON), A., i, 
498. 

action of ammoniacal copper hydr- 
oxide on (WINDAUs and ULLRICH), 
A., i, 692. 

decomposition of, in alkaline solution 
(FERNBACH and ScHoeEn), A., i, 
497. 

action of alkali and alkaline earth 
eyanides on (Rupp and HO6tztk), 
A., i, 142. 

action of glucosidases on alcoholic 
solutions of (BouRQUELOT and 
BrIDEL), A., i, 341. 

reduction products of (FiscHer), A., 
i, 252. 

action of sodium hyposulphite on 
(RADLBERGER and SIEGMUND), A., 
i, 15. 

compound of acetoguanamine acetate 
and (RADLBERGER), A., i, 812. 

action of tissues on derivatives of 
(LEVENE and Meyer), A., i, 1157. 

effect of, on autolysis (SHAFFER), A., 
i, 622 

effect of, on gaseous metabolism of the 
isolated mammalian heart (EVANs), 
A., i, 452. 

permeability of blood-corpuscles to 
(Gyérey), A., i, 102. 

effect of subcutaneous administration 
of, on the sheep (HuNTER and 
Hitt), A., i, 359. 

amount of, in blood (Mastne), A., i, 
446. 

detection of, in urine, in presence of 
metals (WokER and BELENCK)), A., 
ii, 74. 

and levulose, detection of, in urine 
(Muster and WokEnR), A., ii, 75. 

estimation of (CoLR), A., ii, 499. 

Dextrose, thio-, and its silver salt 

(SCHNEIDER, CLIBBENS, HULLWECK, 

and StreiBe.t), A., i, 670. 

Diabetes (glycosuria) (RiNGER), A., i, 
628; (LozEwy and RosENBERG), 
A., i, 629. 

theory of (Greer, WiTzEMANN, and 
Woopyatr), A., i, 229; (Sansum 
and Woopyatr), A., i, 775. 

effect of aldehydes on the formation 
of sugar in (RINGER and FRANKEL), 
A., i, 357. 

formation of dextrose from citric acid 
in (GREENWALD), A., i 629. 


> 
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Diabetes (glycosuria), formation of dex- 
trose from propionic acid in (GREEN- 
WALD), A., i, 111. 

lactic acid in muscle in (ForsCHBACH), 
A., i, 230. 


i, 1025. 
emotional, in man (FoLin, DENIs, 

and SMILLIE), A., i, 776. 
pancreatic, combustion of sugar in 


(Verzdr ai.d Krauss), A., i, 1108; | 


(Kravss and SEINER; VERZAR), 
A., i, 1109. 


phloridzin (Herinc) A., i, 904; 


(Nirscnk), A., i, 1155; (War- | 


KALLA ; STEINHAUSEN ; SCHWEN- 
KEN), A., i, 1156. 
glycollaldehyde in (Woopyarr), A., 
i, 629. 
influence of inulin on the output of 
dextrose in (LEWIs and FRANKEL), 
A., i, 629. 
Diacetin, a-chloro- (ABDERHALDEN and 
EIcCHWALD), A., i, 801. 
Diacetonemethylamine (Hess), A., i, 200. 
1:3-Diacetonylbenzene, 4:6-dinitro-, and 
its diphenylhydrazone (BorscHE and 
Baur), A., i, 31. 
Diacetoxy-p-benzoquinone, dibromo- 
(JAcKsON and Botton), A., i, 1079. 
diiodo- (JACKSON and Bo.Ton), A., i, 
551. 
2:2’-Diacetoxy-1:1’-biscoumarone 
(Fries, HASSELBACH, and ScHRODER), 
A., i, 985. 
2:4-Diacetoxydimercuri-a-naphthol 
(BRIEGER and SCHULEMANN), A., i, 
611. 
2:4-Diacetoxydimercuri-a-naphthyl- 
amine (BRIEGER and SCHULEMANN), 
A., i, 612. 
2:2’-Diacetoxy-5:5’-dimethy]-1:1’-di- 
coumarone (Fries, HAssELBACH, and 
Scur6pErR), A., i, 986. 
Diacetoxymercurianthranilic acid, 
methyl ester (SCHOELLER, HUETER, 
and Forster), A., i, 892. 
1:2- and 1:4-Diacetoxynaphthathioxan- 
thone (GHosH and Sm1Lkgs), T., 1399. 
4:5-Diacetoxyphthalic anhydride (DEAN 
and NIERENSTE!IN), A., 1, 61. 
3:2’-Diacetoxythionaphthen-2;]’-cou- 
marone (Frizs and BARTHOLOMAUS), 
A., i, 987. 
Diacetyl. See Dimethy! diketone. 
Diacetylanhydrodichloralcarbamide 
(Feist, Nissen, and STADLER), A., i 
667. 
Diacetyldeoxyandrographolide and its 
dibromide (GorTER), A., i, 1204. 
Diacetyldeoxytetrahydroandrographol- 
ide (GorTER), A., i 1204. 


| 
| 
| 
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Diacetyldihydromorphine (v. Braun, 
KruBer, and Aust), A., i, 1140. 

Diacetyldihydronormorphine, cyano- 
(v. Braun, Kruper, and Avsrt), A., 
i, 1140. 


excretion of creatine in (KRAUSE), A., Diacetyl-1:3-dimethyl--uric acid (Binrz 


and SrruFe), A., i, 589. 

Diacetylhexahydrostrychninonic acid 
(Levcus), A., i, 429 

Diacetylhydrourushiol, bromo- (MAJIMA 
and NAKAMURA), A., i, 194. 

Diacetyl-p-nitrophenylmethylhydrazone 
(Diets and Durst), A., i, 322. 

Diacetylnor-7-hemipinic anhydride. See 
4:5-Diacetoxyphthalic anhydride. 

Diacetylpropane. See Heptane-8¢-dione. 

Diacetylpropionin (ABDERHALDEN and 
ErcHWALD), A., i, 801. 

Diacetylsuccinic acid, ethyl ester, C- 
and O-ethyl and methyl derivatives 
(WILLSTATTER and CLARKE), A., i, 
288. 

2:2’-Dialdehydo-4:4’-dimethoxy- and 
ee (MAYER), A., 
i, 291. 

aa-Diallylacetophenone (HALLER aud 
BaAvEr), A., i, 549. 

5-Diallylbarbituric acid (GrsELLSCHAFT 
FUR CHEMISCHE INDUSTRIE), A., i, 208. 

—o (HALLER and BAvEn), 

a) 1, 

Diallyltanacetone (HALLER), A., i, 67. 

Dialuric acids, preparation of (Biirz 
and Damm), A., i, 23 

Dialysis, investigation of clinical and 
biological questions by means of (An- 
DERHALDEN), A., ii, 691; (PLAUT; 
TuAk, and KorscHnEy), A., ii, 692. 

Diamagnetism of metals (PAscaL), A., 
ii, 764. 

o-Diamines, aromatic, acylation of (Ma- 
RON and Buiocn), A., i, 576. 

Diamond, relative stability of graphite 
and (BorKE), A., ii, 559. 

Di-isoamylammonium telluribromide 
(GuTBIER, FLUuRY, and WEINzIERL), 
A., i, 502. 

Diamylearbamyl cliloride (ATKINSON), 
T., 1806; P., 82. 

Diamylformamide (ATKINSON), T., 1295 ; 
as-Diamyloxamic acid and its deriva- 
tives (ATKINSON), T., 1295; P., 82. 
Dianhydrodihydrastinine (G. M. and R. 

Ropinson), T., 1460. 
Dianhydrotrisdibenzylsilicanediol (Ro- 
BISON and Kippine), T., 44. 
Dianilino-p-benzoquinone, diiodo- 
(Jackson and Bouton), A., i, 551. 
2:5-Dianilino-A!:4-cyclohexadiene-1:4- 
dicarboxylic acid, esters of, and di-o- 
amino- (LIEBERMANN), A., i, 659. 
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2:3-Dianilinonaphthalene (KNOEVEN- 


AGEL, Berurn, SAKOM, DIETERICH, | 


and Moszs), A., i, 529. 
2:5-Dianilinoterephthalic acid and its 
derivatives (LIEBERMANN), A., i, 659. 
Di-o- and -p-anisidino-A!:4-cyclohexadi- 
ene-1:4-dicarboxylic acids, ethy] esters 
(LIEBERMANN), A., i, 659. 
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Diatomic substances, theory of, and 
their dispersion (DEHLINGER), A., ii, 
313. 

Diazoacetic acid, ethyl ester, reaction 
between thiocyanie acid and (HoLM- 
BERG), A., i, 259. 


| Diazoaminobenzene, absorption spectra 


Di-p-anisoylacetylene (Duronr), A., i, | 
701. 


Di-o-anisylamine and _ its 
(WIELAND and CHUDOSHILOY), A., i, 
679. 

Dianisylethane, trichlorooctanitro- 
(FRANKFORTER and KRITCHEVSKY), 
A., i, 1060. 

aa-Dianisylethylene, 
(FRANKFORTER and KriITCHEVskyY), 
A., i, 1060. 

a5-Dianisylideneangelicalactone (Bor- 
SCHE, SAUERNHEIMER, and Hkeim- 
BURGER), A., i, 688. 

a5-Dianisylidenelevulic acid and its 
phenylhydrazine derivative (BorscHE, 
SAUVERNHEIMER, and HEIMBURGER), 
A., i, 688 

a5-Dianisylidenevalerolactone, -hydr- 
oxy- (Borscur, SAUERNHEIMER, and 
HEIMBURGER), A., i, 688. 

a5-Dianisyl-levulic acid (BoRscHE, 
SAUERNHEIMER, and HEIMBURGER), 
A., i, 688. 

Dianthraquinoneacridones 
SCHMIDT), A., i, 732. 

Dianthraquinonylaminecarboxylic 
acids, preparation of (BADISCHE ANI- 
LIn- & Sopa-Faprik), A., i, 184. 

1:4-, 1:5-, and 1:8-Dianthraquinonyl- 
aminoanthraquinones, 1-cyano- 
(ScHAARSCHMIDT), A., i, 733. 

Diaphragm, chemical features of the 
(LEE), A., i, 453. 


(SCHAAR- 


derivatives | 


BB-dichloro- 


Diary! ethers, preparation of (FRiTscHE | 


& Co.), A., i, 679. 

Diaryl ketones, catalytic hydrogenation 
of (SABATIER and Murat), A., i, 
548. 

Diastase, action of, in presence of a 

specific precipitate (PoRTER), A., i, 
214. 


action of, on starch granules (BAKER 
and Huron), T., 1529; P., 133. 
salivary, action of (MICHAELIS and 
PECHSTEIN), A., i, 340. 
Diastases of yeast, thermo-regeneration 
of (BERTRAND and RosENBLATT), 
A., i, 1035. 
quantitative extraction of, from plant 
tissues (THATCHER and Kocn), A., 
ii, 508. 
Diatomaceous earths, condition of silica 
in (MANZELLA), A., ii, 361. 


| 


of (Purvis), 'T’., 597. 
Diazobenzenesulphonic acid, thermo- 
chemical data for (SVENTOSLAVSKI 
and MaAnoszon), A., ii, 107. 
Diazo-compounds, thermochemistry of 
(SVENTOSLAVSKI), A., ii, 105; 
(SVENTOSLAVSKI and MANoszon), 
A., ii, 107. 
velocity of formation of (TASSILLY), 
A., ii, 42, 190, 256. 
coupling of phenols and their ethers 
with (Meyer, Irscuick, and 
ScHLésser), A., i, 882. 
action of, on vegetable oils (SisLEy 
and Freuseg), A., ii, 392. 
o-Diazoimines, constitution of (MORGAN 
and ScHarFF), T., 117. 
Diazona violacea, colouring matters in 
(Hor), A., i, 1154. 
Diazonium salts, non-aromatic (MORGAN 
and Reriiy), T., 435. 
p-Diazoniumphenol, o-nitro- (KLEMENC), 
A., i, 744. 
Diazophenols, constitution of (KLEMENC), 
A., i, 743 
Dibenzamide, and imino-, copper salts 
(Ley and WERNER), A,, i, 151. 
Dibenzeneazophenolphthalein (ScHEs- 
TAKOV and NockEn), A., i, 335. 
Dibenzo-m-phenylenediamide, di-o- 
nitroso- (SENIER and CLARKE), T., 
1928. 
Dibenzoylacetylene (Dupont), A., i, 701. 
Dibenzoylazodicarboxylhydrazide 
(SroLtif and Kravucn), A., i, 593. 
Dibenzoylearbohydrazide (STOLLE and 
Kravucn), A., i, 593. 
4:5-Dibenzoylcarbonatobenzene-1:2:3- 
tricarboxylic acid (DEAN and NIER- 
ENSTEIN), A., i, 61. 
Dibenzoyldihydroperimidine (GASTALDI 
and Cuercnat), A., i, 582. 
Dibenzoylglucoxylose (Power and SAL- 
way), T’., 772; P., 66. 
and its penta-acetyl derivative (PowEeR 
and SALway), T., 1062; P., 109. 
isoDibenzoylglucoxylose (TuTIN). P., 302. 
= ae (BavER), A., i 
847. 
Dibenzoylhydrazidicarboxylhydrazide 
and its silver salt (SToLLé and 
Kravcn), A., i, 592. 


| 88-Dibenzoylpentane (BAvER), A.,i,848. 


ay-Dibenzoyl-8-phenylpropane, action of 
sodamide on (BAUER), A., i, 848. 
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ay-Dibenzoylpropane, action of sodamide 
on (BAUER), A., i, 848. 

Dibenzoylstyrene and its derivatives 
(OLIVERI-MANDALA and CALDERARO), 
A., i, 1077. 

Dibenzylacetylacetone, di-p-amino-,and 
its platinichloride (Mecn), A., i, 58. 
Dibenzyl-p-anisidine, 2:6-dinitro- (MEL- 

poLta and Houuey), T., 2084. 
Dibenzylborneol and its phenylurethane 
(HALLER and Louvrrer), A., i, 556. 
Dibenzylcamphor (HALLER and Lovuv- 
RIER), A., 1, 556. 
Dibenzylearbamide, absorption spectra 
of (Purvis), T., 1874; P., 141. 
o-Dibenzylearbamide, i-p-chloro- (Cur- 
tTius and Kraurn), A, i, 875. 
aa-Dibenzyl-a-ethylacetophenone (HAL- 
LER and BavEr), A., i, 549. 
Dibenzyl-2- — 3- -naphthylearbinol 
(LAMMER), A., i, 411. 
Sthensntiiicnbaniiion, di-o-nitro-, and 
its isomeride (SENIER and CLARKE), 
T., 1924. 
ad5-Dibenzylidene-8-methylangelicalac- 
tone (PAULY, GiLMovr, and WILL), 
A., i, 487. 
Dibenzylidene-m- 


amines, di-o-nitro-, and their is»- 
merides (SENIER and CLARKE), T., 
1925. 


Dibenzylmaionic acid, action = phos- 
phoric oxide on (CuTTs), P., 

2:4-Dibenzyl-1-methyleyc Baton “8-one 
(HALLER and CornuBert), A., i, 
968. 

Dibenzyl1-1-nitroso-2-hydroxy-3-naph- 
thylearbinol (LAmMMeER), A., i, 411. 


and -p-phenylenedi- | 


Dibenzyloxamic acid, ethyl ester and | 


amide of (ATKINSON), T., 1290. 

Dibenzylisopicramic acid (MELDOLA and 
Ho.ieEty), T., 1483. 

Dibenzylsilicanediol, condensation pro- 
ducts of (RoBIson and Kippine), T., 
40. 

1:3- and 1:4-Dibenzylthiolbenzenes and 
their derivatives (Finzt and Fur- 
LoTT!I), A., i, 1130. 

Dibenzylthiolquinol. 
thiolbenzene. 

Dibenzylthioresorcinol 
ylthiolbenzene. 

1:3-Dibenzy]-1:3:4-trimethylcyc/opent- 
an-2-one (HALLER and CorNUBERT), 
A., i, 968. 

d-and /-Dibromohydrins (A BDERHALDEN 
and E1cuwa Lp), A., i, 802. 

Di-isobutylammonium _telluri-bromide 
and -chloride (GurBieR, FLury, and 
WEINzIERL), A., i, 502. 

Diisobutylearbinyl mercaptan 

HE), A., i, 490 


See 1:4-Dibenzyl- 
See 1:3-Dibenz- 


(MAIL- 
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Diisvbutyronitrile, a-imino-, and its 
derivatives (SNESAREV), A., i, 671. 
2:4- and 3:5- “Dicarbethoxyaminopyrid- 

ines (Meyer and Tropscn), A 
439. 
2:6-Dicarbethoxy-A2:5-cyclohexadien-5- 
ol-l-acetic acid, ethyl ester, and its 
derivatives (CurTIs and KENNER), T., 


os i, 


2:2’-Dicarbomethoxydiphenyl-3:3’-di- 
carboxylic acid (KENNER and Ma- 
THEWS), T., 2479. 

6:6’- -Diearbomethoxytetraphenylhydraz- 
ine, s-2:4:2’:4’-tetranitro- (KENNER 
and Curtis), T., 2736. 

Dicarboxyglutaconic acid, ethyl ester, 
action of amino-acid esters on (LEvy), 
t.,. 2. 

Dicarvacryl oxide 
MAILHE), A., i, 400 

Dicarvacrylene oxide 
MAILHE), A., i, 400. 

Dichloralearbamide, derivatives 
(Frist, NissEN, and STADLER), A 
667. 

Dichloralthiocarbamide (Frist, NissEn, 
and STADLER), A., i, 667. 

Di(8-trichloro-a-hydroxyethyl)carb- 
amide, preparation of (Coppin and 
TITHERLEY), T., 34. 

Dicinnamoyldi-o-, -m-, and -p-cresol- 
trypan-reds, and their iodo-derivatives 
(Krauss), A., i, 750. 

A™’-Dicoumaran, 2:2’-dihydroxy- 
(Fries, HASSELBACH, and ScHRODER), 
A., i, 985. 

1:3-Di-a-coumarinobenzene, 4:6-dinitro- 
(BorscnE and Baur), A., i, 31. 

Dicyanodiamide, formation of, by poly- 

merisation of cyanamide (GRUBE and 
Krtcer), A., i, 152. 

technical preparation of (GRuBE and 
Nirscue), A., i, 944. 

equilibrium of cyanamide with (Pra- 
TOLONGO), A., ii, 248. 

Dicyclic compounds, comparison of, 
with naphthalene (Frigs), A., i, 569. 
Didecyl camphorate, carbonate and 
phthalate (McComBrie and ParRKEs), 

T., 1689. 

Didelphis virginiana. See Opossum. 

Didepsides (LEpstus), A., i, 1072. 

Di(4:5-dimethyl-3-w-carboxylethyl- 
pyrryl)methane and its hydrochloride 
(Prtory, Srock, and DorMAnn), A 
i, 327. 

Di(4:5-dimethyl-3-w-carboxymethyl- 
ethylpyrryl)methane and its salts 
(FiscHER and EIsMAYER), A., i, 994. 


(SABATIER and 
(SABATIER and 


of 


me 


Di(4:5-dimethy1-3-ethylpyrryl)methane 
and chloro- (PrLoty, Srock, and Dor- 
i, 327. 


MANN), A., 
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Dielectrics, theory of (BogusLAwsk}), 
A., ii, 329. 
liquid, photoelectricity of (Strap), 
A., ii, 329 
Dielectric constants of gases (OccHIA- 
LINI), A., ii, 516. 
Diet, effect of, on growth (Funk), A., i, 
107. 


relation of growth to the constituents of 
(Funk and Maca.tvy), A., i, 1017. 

Diets, qualitatively insufficient, experi- 
ments with (OsEk1), A., i, 1016. 

Y- Diethoxyacetoacetic acid, ethyl ester 
(DaKIN and Dup ey), T., 2455. 

y-Diethoxy-a -benzylacetoacetic acid, 
ethyl ester (DAKIN and Dun ey), T., 
2461; P., 108. 

y-Diethoxy-a-dimethylacetoacetic acid, 
ethyl ester (DAKIN and DupLEy), T. 
2458 ; P., 108. 

4:5- Diethoxy- -3:7-dimethyl-4:5- wy ay 
uric acid (Bittz and Damm), A., i, 
1094. 

y-Diethoxy-a-methylacetoacetic acid, 
ethyl ester (DAKIN and DuDLEy), T., 
2456; P., 108. 

-Diethoxy-a-methyl-a-ethylacetoacetic 
acid, ethyl ester (DAKIN and DupDLEy), 
T., 2459; P., 108. 

Di-8-ethoxyphenylethylamine (HovunEN 
and Fiiurer), A., i, 254 

ee 
(Hovsen and FUHRER), A., i, 254. 

y-Diethoxy- o-dgnengteastensetie acid, 
ethyl ester (DAKIN and Dup ey), T., 
2460; P., 108. 

vyy-Diethoxypropylene, 
(Prins), A.,i, 648. 

Diethoxysilico-ethane, 
(MarTIN), T., 2867. 

d- Diethoxysuccinanil (Youne), T.,1236. 

d-Diethoxysuccinanilic acid (Youne ), 
T., 1236. 

d-Diethoxysuccinanilide (Youne), T., 
1238. 

d-Diethoxysuccinic acid and its an- 

hydride and methyl ester (Youne), 
T., 1286; P., 114. 
optically ‘active derivatives of | 
(Younes), T., 1228; P., 114. 
d-Diethoxysuccinohydrazide (YounG 
T., 1237. 

a- and 8-Diethylacenaphthindandiones 
and their derivatives (FREUND and 
FuLEIscHER), A., i, 49. 

as-Diethylallene, dimeride of (MEREsH- 
KOvsk]}), A., i, 373. 


aaB-trichloro- 


tetrachloro- 


ac-Diethyl-a-allylacetophenone(H aLLer 
and BaveEr), A., i, 549 

1:2-Diethyl-2-allyl-1:2:3:4-tetrahydro- 
ésoquinolinium 
and BANDAUD), 


iodides (WEDEKIND 
A., i, 82. 


| 
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y-Diethylaminoamy] alcohol, derivatives 
of (WoHLGEMUTR), A., i, 800. 

er eg ag (Movreu 
and BonGRAND), A., i, 672. 

y-Diethylaminobutyric acid, salts and 
ethyl ester of (WoHLGEMUTRH), Bea 
800. 

Diethylaminoethanol, esters of arylcarb- 
amic acids with (FARBWERKE VORM. 
MeIsTER, Lucius, & Brintne), A., i 
1063. 

2:5-Diethylamino-A!*-cyc/ohexadiene- 
1:4-dicarboxylic acid, ethyl ester 
(LIEBERMANN), A., i, 659. 

Diethylaminodihydroxypropane phenyl- 
carbamate and its hydrochloride 
(FARBWERKE VORM. MEISTER, Lwv- 
clus, & Brintne), A., i, 1064. 

Diethylaminoisopropanol _phenylcarb- 
amate and its hydrochloride (Fars- 
WERKE VoRM. MEISTER, Lvucivs, & 
Brinino), A., i, 1064. 

2:5-Diethylaminoterephthalic acid and 
its barium salt and ethyl esters (Liz- 
BERMANN), A., i, 660. 

Diethylaminotrimethylcarbinol phenyl- 


carbamate and its hydrochloride 
(FARBWERKE VORM. MEISTER, Lvu- 
clus, & Brinrne), A., i, 1064. 


Y- Diethylaminovaleric acid, ae ester 
and salts of (WoHLG EMUTH), A ba 
800. 

Diethylammonium iridi- and rhodi- 
chlorides (v. FRAENKEL), A., i, 389. 
5:5-Diethylbarbituric acid, hromo-, and 

chloro- (Ernnorn), A., i, 995. 

Diethylborneol and its phenylurethane 
(HALLER and Lovvrrer), A., i, 555. 

Diethyleamphor (HALLER and Lov- 
VRIER), A., i, 555. 

4:5-Diethylcarbonatobenzene-1:2:3-tri- 
carboxylic acid (DEAN and NIEREN- 
STEIN), A., i, 61. 

7:8-Diethyldihydroacenaphthene, 7:8- 
dihydroxy- (CALDERARO), A., i, 41. 

1:2-Diethyl-1:2- -dihydroisoquinoline 
(WEDEKIND and BANDAv), A., i, 82. 


| Diethyl-8-ethoxy-n-butylamine ani its 


4 


ae Naga (Hovusen and Finrer), 
A., i, 254. 

Diethyi. -8-ethoxy-5-methyl-n- — 
amine (HovBEN and Fi'nrer), A 
254. 

Diethyl-8-ethoxy-«-methyl-n-hexyl- 
amine (HouBEN and Finrer), A., i, 
254. 

Diethyl-S-ethoxy-8- —— ere eo 
(Hovsen and Fitprer), A., i, 254. 
5-Diethylformamidine disulphide _ 

chlorate (FicHTrR and Braun), A., 


i, 811. 
+8-Diethylhexane (Spatn), A., i, 2. 


at 1, 
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Diethyl-8-hydroxy-7-butylamine and its | Digitalin, ee and purification of 


hyd ochloride (HouBEN and FiHRER), 
A., i, 255. 

Diethylketen and its derivatives (Srav- 
DINGER and MAreEr), A., i, 58. 

Diethyl-y-ketobutylamine (l'ARBENFAB- 
RIKEN VorRM. F. Bayer & Co.), A., i, 
21. 

Diethyl-y-keto-8-methylbutylamine 
(FARBENFABRIKEN VORM. F, BAYER 
& Co.), A., i, 21. 

y¢-Diethyl-A5-octinene->¢-diol 
cirscH), A., i, 376. 

Diethylpyridophthalide and its salts 
and derivatives (SIMONIS and Coun), 
A., i, 729. 

4:6-Diethylpyrogallol 
A, t See 

2:5-Diethylpyrrole (Hxss and WIss1N@), 
A., i, 726. 

2:5- -Diethylpyrrole-3:4-dicarboxylic 
acid and 1-hydroxy-, ethyl esters 
(WILLSTATTER and CLARKE), A., i, 
287. 


(Io- 


(CLEMMENSEN), 


(KILIANI), A., i, 856, 

Digitalis, action of, in therapeutics 
(CusnHny, Marris, and SILBERBERG), 
A., i, 359. 

Digitoninoxycholesteride 
and GreTHE), A., i, 683. 

Digitoxin (Ki11an1), A., i, 308. 

Digitoxonic acid, salts of (KILIANI), 
A., i, 309. 

Diglycerides, preparation of (RENSHAW), 
A., i, 477. 

Diglycollatoferric acid and its salts 
(Parra), A., i, 1123. 

Dicyc/ohexanecarboxylonitrile, a-imino-, 
and its hydrochloride (SNESAREV), 

i, 671. 

Dihexoin, a-chloro- (ARBDERHALDEN and 

EK1cHWALD), A., i, 801. 


(LirscnitTz 


| Ditschexonitrile, a-imino-, and its hydro- 


3:4-Diethylquinoline, and 2-chloro-, and | 


2-hydroxy-, and their derivatives 
(WouNLIcH), A., i, 202. 

Diethyl stannic oxyhaloids (PFEIFFER 
and Brack), A., 1, 815. 


1:2-Diethy]-1:2:3:4-tetrahydrosoquinol- 


Dihydroanthracenecarboxylic 


Dihydroanthracenedicarboxylic 


ine and . picrate (WEDEKIND and 


3ANDAUV), A., i, 82. 
1:2- -Diethyl- 1:2: 3: 4- tetrahydro/soquinol- 


inium-iodide-2-acetic acid, /-menthy] | 


esters (WEDEKIND and BaNnpav), A., 
i, 731. 
a-and £- or cis- and trans-Diethylthiol- 
acetatoplatinous chlorides and their 
derivatives (RAMBERG), A., i, 14. 
as-Diethylthio-oxamide (ATKINSON), T., 
1292; P., 82 
a- and 8-Dieucarvelones and their de- 
rivatives (WALLACH and ERBEN), A., 
i, 422. 
Diffusion, preparation of pure substances 
by means of (JoHNsTon), A., ii, 111. 
in aqueous solutions (OsBorNE and 
JACKSON), A., ii, 629. 
of dissolved substances 
(SmitH), A., ii, 543. 
Diffusion potential. See Potential. 


in liquids 


Diformal peroxide hydrate. See Di- 
methylenediol peroxide. 
Digestion in ruminants and pigs 
(MaRKOFF), A., i, 103 


toxic effects of the products of, on 
animals of the same species (Stmon), 


A., i, 116. 
influence of foods on secretion in 
(WoLFsBERG), A., i, 1014. 


influence of drinking on (GRr6BBELS), 
A., i, 222. 


chloride (SNESAREV), 
s-Dihippurylhydrazide, di-p-bromo- 
(Curtius and Het), A., i, 873. 
di-m-nitro-(Curtius and HALLAWAY), 
A., i, 872. 


A., i, 671. 


acid 

(SCHLENK, APpPpENRODT, MICHAEL, 

and THAL), A., i, 398. 

acid 

(SCHLENK, APrENRODT, MICHAEL, 
and THAL), A., i, 398. 

a map ae ron 


amine and its salts (GABRIEL), A 


697. =p 1, 
Dihydrocamphoceenic acid. See Cam- 

phenilolic acid. 
isoDihydrocampholytic acid, amino-, 


hydrochloride and decomposition pro- 
ducts of (Noyes and NickeE.1), A., i, 
169. 

Dihydrotsocamphor (RiMIn1), A., i, 972. 

Dihydrocedrene (SEMMLER and Spor- 
NITZ), A., i, 558. 

Dihydrodiphenylacridine (Conz), A., i, 
1177. 

8-Dihydroeucarvone and its nitroso- 
chloride (WALLACH and KLEIN), A., i 
421. 

Dihydroeucarvoxime and its semicarb- 


azone (WALLACH, ALBRIGHT, and 
Kern), A., i, 65. 

Dihydro-8-gurjunene (SEMMLER and 
SpoRNITz), A., i, 558. 


tricycloDihydrogurjunene (SEMMLER and 
JAKUBOWICZ), A., i, 705. 

Dihydroindoles, N-hydroxy-, and their 
transformation i (HELLER and 
WUNDERLICH), A., i, 863. 

2:3-Dihydroindole-2- -carboxylic acid, 
2-cyano-, and 2-cyano-1-hydroxy-, and 
their derivatives (HELLER and 
WUNDERLIcH), A., i, 864. 
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2:3-Dihydroindole-2-carboxylobenz- | 
amide, 2-cyano-l-hydroxy- (HELLER | 
and WuNpDERLICH), A., i, 865. 

8-Dihydrolimonene (SEMMLER and FELD- 


STEIN), A., i, 302. 

Dihydrometanicotine and its salts 
(MAass and ZaBLINSKI), A., i, | 
724. 

Dihydro-x-norcampholenic lactone (RI- 
MINI), A., i, 853. 


Dihydroretoxyleneacetoacetic acid,etliy! — 
ester, hydrazide (HeipuscHKA and 
KuupapAp), A., i, 412. 

Dihydroscatole,6-amino-,and 6-hydroxy-, 
and their salts and derivatives 
(v. Braun and Kruper), A., i, 
438. 

Dihydrosesquicitronellene (SEMMLER 
and Spornitz), A., i, 193. 

Dihydrosolanidyl chloride (Oppo and 
Crsaris), A., i, 1174. 

Dihydrosphingosine, oxidation of(LEVENE 
and West), A., i, 308. 

1:6-Dihydro-1:2:4-triazine, 
oxy- (BartLEy and Reap), 
1057. 

1:6-Dihydro-1:2:4-triazine-1l-acetic acid, 
3:5-dihydroxy-, esters of (BAILEY and | 


3:5-dihydr- 
Bay %& 


Reap), A., i, 1056. 
Dihydroxamie acids, decomposition 
of (KuHARA and OKapa), A., i, 


538. 
2:2’-Di-indyl and its picrate(MADELUNG), 
A., i, 89 
preparation of, and 3-amino-, 3:3’-di- 
amino-, 3:3’-diimino-, 3-oximino-, 
and 3:3’-dioximino-, and _ their 
derivatives (MADELUNG), A., i, 
737. 
2:3’-Di-indyl, 3-amino-, - its acetyl 
derivative (MADELUNG), A., i, 739. 
2:2’-Diketo-l-anilino-1: 1’-dicoumaran 
and its derivatives (Fries, Hassk- 
BACH, and ScnrODER), A., i, 985. 
Diketobenzyltriazine (LouGAULT), A., i, 
1005. 
2:2’-Diketo-A'’-dicoumaran, reactions 
of, and its derivatives, and 4:4’-di- 
chloro- (Fries, HASsELBACH, and 
Scurover), A., i, 985. 
1:2-Diketo-5:6-dimethoxyhydrindene 
(PERKIN, Roperts, and Ropinson), 
T., 2405.; P., 235. 
2:2’-Diketo-1-p-dimeth thylaminoanilino- 
1:1'-dicoumaran, 4:4’-dichloro- oe: 


HASSELBACH, and ScuropeEr), A.,, i, 
987. | 
2:2’-Diketo-5:5’-dimethyl-Al:!’-dicou- 
maran (Fries, HASSELBACH, and | 
ScuRODER), A., i, 986. 
Diketodimethylethyltriazine (Bov- | 


A., i, 1005. 


GAULT), 


Diketophenylethenyltriazine 
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2:6-Diketo-1:3-dimethyltetrahydropyr- 
imidine, 4:5-diamino- compounds of 
sugar with (THANHAUSER and Dorr- 


MULLER), A., i, 739. d 

Diketohydrindenes, synthesis of 
(Freunp and F.Leiscner), A., i, 
48. 


| Diketo-p- ‘ee. eco (Bév- 


GAULT), A., i, 1005. 

2:6-Diketo- 4-methyl- 5-allyltetrahydro- 
pyrimidine (JoHNson and HI), A., 
1, 330. 

2:6-Diketo-4-methy1-5-8-chloropropyl- 
tetrahydropyrimidine (JoHNson and 
Hitt), A., i, 330. 

2:4-Diketo-5- -methylene-3’:4’-dioxybenz- 


ylidenetetrahydrothiazole and _ its 
potassium salt (KucéraA), A., i, 
435. 


1:2-Diketo-5:6-methylenedioxyhydrind- 
ene (PERKIN, Ropers, and Rosin- 
son), T., 2408; P., 235. 
1;2-Diketo-4-methylthionaphthen 
(STOLLE), A., i, 718. 
Diketones, action of 
(BAaveEr), A., i, 701. 
aliphatic, absorption spectra of (BIE- 
LECKI and Henri), A., ii, 319. 
8-Diketones, unsaturated (HIEMEscH), 
A., i, 294. 
y-Diketones, acetylenic, 
(Dupont), A., i, 701. 
a5-Diketones, action of hydroxylamine 
on (BLAISE), A., i, 862. 
acyclic, synthesis of (BLAISE), A., i, 
384. 
1:5-Diketones, semicyclic (SroBsBE), A., 
i, 540. 


sodamide on 


synthesis of 


(Bovu- 
GAULT), A., i, 1005. 

Diketophenyltriazine (BouGAULT), A 
i, 1005. 

Diketopiperazine ring, fission of the, by 
electrolytic reduction (HEIMROD), A., 
i, 327. 

Diketopiperonalethenyltriazine 
GAULT), A., i, 1005. 

2:6-Diketotetrahydropyrimidine, 4:5-di- 
amino-, compounds of sugars with 


(Bov- 


(THANNHAUSER and DorFMULLER), 
A., i, 739. 
Diketotriazines (BovcAutr), A., i, 
| 1205. 


1:3-Diketo-2-0-veratrylidenehydrindene 
(PERKIN, RoBINsoN, and Roberts), 
T., 2384. 

s-Dilaurylhydrazide and its potassium 
salt (CurTIUS and SCHATZLEIN), A 
874. 

Dilution law (PARTING TON), P., 251, 
new (BousFIELD), T., 1809; 

156 


+), 


Bis 
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s-Dimalonanilide, di-p-iodo- (CHaAtTA- 
way and ConsTABLE), T., 129. 

2:4-Dimercurioaniline hydroxide and 
acetate (VEccHIoTr1), A., i, 1063. 

BB-Dimethanolbutane (FRANKE, OBER- 
MAYER, STRENG, FRANK, and MAYER), 
, oS 

BA-Dimethanolpentane and its diacetyl 
derivative (FRANKE, OBERMAYER, 
SrrENG, FRANK, and Mayer), A., i, 


2:3-Dimethoxyacetophenone and its de- 
rivatives (v. KRANNICHFELDT and 
HaarsmA), A., i, 190. 
2:5-Dimethoxyacetophenone, w-chloro- 
(v. AUWERS and PouL), A., i, 
983. 
3:4-Dimethoxyacetophenone, w-amino-, 
hydrochloride and _ platinichloride 
(STEPHEN and WEIZMANN), T., 1052; 
Ps, 72 
4:5-Dimethoxybenzene-1:2:3-tricarb- 
oxylic acid, methyl ester (DEAN and 
NIERENSTEIN), A., i, 61. 
2:3-Dimethoxybenzoic acid and its silver 
salt and ethyl ester (Cain, SIMONSEN, 
and Smita), T., 1340. 
2:3-Dimethoxybenzoic acid, 5-nitro-, 
and its ethyl ester (CAIN and 
SimonsEn), T., 159. 
6-nitro- (PERKIN, RoBINson, and 
CARDWELL), T., 2390. 
2:5-Dimethoxybenzoic acid, 6-nitro-, 
methyl ester (KLEMENC), A., i, 274. 
3:4-Dimethoxybenzoyltridecane. See 
Veratryl tridecy] ketone. 
2:3-Dimethoxybenzyl alcohol. See o- 
Homoveratry] alcohol. 
2:3-Dimethoxybenzylideneaminoacetal 
(PERKIN, RoBinson, and Cuov), T., 
2382. 
2:3-Dimethoxybenzylideneaminoacetic 
acid, ethyl ester (PERKIN, RoBINson, 
and Cuov), T., 2383. 
3’:4'-Dimethoxy-1-benzylidenecoumar- 
an-2-one, and a-chloro- (v. AUWEKS 
and Pont), A., i, 984. 
3’:4’-Dimethoxy-1-benzylidenecoumar- 
an-2-one, 4’-hydroxy- (v. AUWERS and 
Pout), A., i, 983. 
3:4-Dimethoxybenzylidenehippuric acid, 
2-nitro- (BAIN, PERKIN, and RoBIn- 
son), T., 2404. 
a5-Dimethoxy-As-butinene (LESPIEAU), 
A., i, 476. 
7:8-Dimethoxy‘socarbostyril-3-carboxyl- 
ic acid and its esters (BAIN, PERKIN, 
and Rosrnson), T., 2398. 
2:3-Dimethoxycinnamic acid (PERKIN, 
Rosrinson, and Roperts), T., 2387. 
and its derivatives (v. KRANNICHFELDT 
and HaarsMA), A., i, 190. 
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2:3-Dimethoxycinnamic acid, a-cyano-, 
and its ethyl ester (PERKIN, Rosrn- 
son, and Cuov), T., 2380. 

mm’-Dimethoxydibenzyl (SPATH), A., i, 
3 


Dimethoxydihydrourushiol, amino-, and 
its derivatives and mono- and di-nitro- 
(MasimMaA and Nakamura), A., i, 
194. 

4:5-Dimethoxy-3:7-dimethy]l-4:5-di- 
hydrouric acid (Bittz and Damm), 
A., i, 1094. 

6:3’-Dimethoxydiphenylamine, 2:4-di- 

nitro-5-amino- (REVERDIN and- DE 
Luc), A., i, 831. 
4:5-Dimethoxy-l-hydrindone and _ its 
derivatives (PERKIN, Roprnson, and 
RosBerts), T., 2388. 
5:6-Dimethoxy-1-hydrindone, isonitroso- 
(PERKIN, KoBERTS, and RoBInson), 
T., 2406. 


| 5:6-Dimethoxyindenoquinoxaline (PER- 


KIN, Roperts, and Rosinson), T., 
2407. 

2:3-Dimethoxymandelic acid and its 
nitrile and acetyl derivative (v. 
KRANNICHFELDT and HAARsMA), A., 
i, 190. 

3:4-Dimethoxy-6-methylcarbamylphen- 
—— acid (MAsoN and PERKIN), 

., 2018. 
6:7-Dimethoxy-2-methyl/socarbostyril 
(Mason and Perkin), T., 2021. 
1:1-Dimethoxy-5-methyl-2-methylene- 
coumaran, 4:6-dibromo-(F RIES, GRoss- 
SELBECK, and Wicker), A., i, 311. 
6:7-Dimethoxy-V-methylisoquinoline, 
salts of (MAson and Pgrkin), T., 
2017. 
2:7-Dimethoxyphenanthraquinone 
(MAYER), A., i, 291. 

2:3-Dimethoxyphenylacetic acid (v. 
KRANNICHFELDT and HAArRsMaA), A., 
i, 190. 

3:4-Dimethoxyphenyl  cinnamylidene- 
methyl ketone (KAUFFMANN and 
KIESER), A., i, 54. 

2:4-, 2:5 and 3:4-Dimethoxypheny] 2-4., 
2:5- and 3:4-dimethoxystyryl ketones 
(KAUFFMANN and KIgsER), A., i, 54. 

3:4-Dimethoxyphenyl furfurylidene- 
methyl ketone (KAUFFMANN and 
KIEsSER), A., i, 54. 

4-(3':4’-Dimethoxyphenyl)glyoxaline 
and its salts and 2-thiol- (STEPHEN 
and WEIZMANN), T., 1053; P., 72. 

3:4-Dimethoxyphenyl  3:4-methylene- 
dioxy-phenylethyi and -styryl ketones 
(BARGELLINI and Mont), A,, i, 1074. 

2:4- and 3:4-Dimethoxyphenyl 3:4- 
methylenedioxystyryl ketones KAuFF- 

MANN and KiksEr), A., i, 54. 
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2:4- and 3:4-Dimethoxyphenyl 4-meth- 
oxystyryl ketones (KAUFFMANN and 
KIESER), A., i, 54. 

2:3- -Dimethoxyphenylparaconic 
and nitro-, and its methyl 


acid, 


ester 


(PERKIN, RoBINSON, and CARDWELL), | 


T., 2391. 
2:3-Dimethoxy-8-phenylpropionic acid 
(PERKIN, RoBINsoN, and RoBerts), 
T., 2387. 
and its derivatives (v. KRANNICH- 
FELDT and HaAarsma), A., i, 190. 
2:4- and 3:4-Dimethoxyphenyl styryl 
ketones (KAUFFMANN and KIESER), 
A., i, 54. 
3:4-Dimethoxyphthalimidine 
and Perkin), T., 2019. 
3:4-Dimethoxy-6-phthalimidine-1-carb- 
oxylic acid (MAsoN and PERKIN), T. 
2019. 
Dimethoxy?soquinoline 
and veratroyl chloride (MAson 
PerkIN), T., 2023. 
Di-p-methoxystyryl ketone, colour of 
(StosseE), A., i, 550. 
d-Dimethoxysuccinamic acid (Younes), 
T., 1233; P., 114. 
d-Dimethoxysuccinanil 
1233. 
d-Dimethoxysuccinanilic acid (Youn«), 
T., 1282. 
d-Dimethoxysuccinanilide (Young), T., 
1235. 
d-Dimethoxysuccinic acid, optically 
active derivatives of (Youne), T., 
1229; P., 114. 


(Mason 


methosul phate 
and 


(Younes), 


d-Dimethoxysuccinimide (YounG), T., 
1233 ; P., 114. 
d-Dimethoxysuccino-hydrazide and 


-methylimide (YounG), T., 1234. 

2:3-Dimethoxytoluene, and 5- and 6- 
nitro-, and 5:6-dinitro- (CAIN and 
SrmonsEn), T., 159. 

5:6-Dimethoxy--toluidine, 2-nitro- 
(Carn and Simonsen), T., 161. 

4:5-Dimethoxy-o-tolyl aminomethyl 
ketone, salts of (STEPHEN and WEIz- 
MANN), T., 1053; P., 72. 

4:5- Dimethoxy- -0- tolyl chloromethyl 
ketone (SterHEN and WEIZMANN), 
T., 1050; P., 71. 

4(4’:5’-Dimethoxy-0-tolyl)glyoxaline 
and its salts and 2-thiol- (STEPHEN 
and WEIZMANN), T., 1055; P., 72. 

4:5-Dimethoxy-o-tolylphthalamino- 
methyl ketone (SrkPHEN and WEIz- 
MANN), T., 1053; P., 72. 

4:5-Dimethoxy-o-tolyl phthalimino- 
methyl ketone (STEPHEN and WEIz 
MANN), T., 1052; P., 72 


> ba 


3:5-Dimethoxytriphenylcarbinol 
(KAUFFMANN and Kreser), A., i, 


55. 
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a8-Dimethoxyvaleric acid, y-hydroxy-, 
sodium salt (GiLMouR), T q 

a8-Dimethoxyvalerolactone (GILMOUR), 
T., 80. 


3:4-Dimethylacetylanthranil (BoGEert 
and Benver), A., i, 580. 
Dimethylalizarins (Brapsury and 


WEIZMANN), T., 2750; P., 259. 

Dimethylallylacetophenone, action of 
a on (HALLER and BavEr), 

» i, 724. 

aa- ‘Dimethyi-<- allylacetophenone, oxid- 
ation of (MEYERINGH and HALLER), 
A., i, 968. 

1:3- -Dimethyl- -5-allyl-4-cyclopentanone 
(HALLER and CorNnuBERT), A., i, 
843. 

Dimethylamine, preparation of (FARBEN- 

FABRIKEN VoORM. F. BAYER & Co.), 
A., i, 937. 

action of, on chlorohydroxyisobutyric 
acids (FounNEAU and TIFFENEAU), 
A., i, 138. 


aurichloride (Straus), A., i, 79. 


| 2-Dimethylaminoaceto-p-anisidide, 3:5- 


T., 


dinitro- 
T., 987. 

1-p-Dimethylaminoanilcoumaran-2-one, 
4-chloro- (Fries, HASSELBACH, and 
ScurODER), A., i, 987. 

1-p-Dimethylaminoanilinocoumaran-2- 
one, 1-thiol (Fries, HASsELBACH, and 
ScHRODER), A., i, 880. 

1-p-Dimethylaminoanil-5-methylcoum- 
aran-2-one (Firs, HAssELBACH, and 
SCHRODER), A., i, 986. 

4:4’. -Dimethylaminoarsenobenzene, 
3:5:3':5’-tetraamino-, and its ora 
chloride (BOEHRINGER & SOHNE), A., 
i, 1101. 

p-Dimethylaminobenzaldoxime, isomer- 
ism of, and its derivatives (BRADY and 
Dunn), T., 2872; P., 292. 

4-Dimethylaminobenzhydrol, 3-bromo- 
(EssELEN and CLARKE), A., i, 278. 

4-Dimethylaminobenzophenone, 3- 
bromo- (EssELEN and CLARKE), A.,, i, 
278. 

Dimethylaminobenzyleyano-p-toluidine 
and its salts (v. BkAuN and KRuBER), 
A., i, 205. 

p-Dimethylaminobenzyl-p-toluidine, de- 
rivatives of (v. BRAUN and KRUBER), 
A., i, 205. 

2:5-Dimethylamino-A'*-cyclohexadiene- 
1:4- a, acid, ethyl ester 
(LIEBERMANN), A., i, 659 

-Dimethylamino-a-cyclohexylpropan-8- 
ol and its derivatives(De REsSEGUIER), 
A., i, 529. 

Dimethylaminodihydroxybenzophenone 
and its salts (WENzING), A., i, 970. 


(MeLpoLA and HO.LgE Ly), 
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8-Dimethylamino-a-hydroxyisobutyric 
acid, ethyl ester and its derivatives 
(FouRNEAU and TIFFENEAU), A., i, 
138. 

Dimethylaminomethyl alcohol, prepara- 
tion of (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 20, 150, 
937. 

4-Dimethylamino-1-phenyl-2:3-di- 
methyl-2:5-selenopyrazolone. See 
Selenopyramidone. 

3-Dimethylaminophenylmethylnitro- 
amine, 2:4:6-trinitro- (VAN RoMBURGH 
and ScHErers), A., i, 37. 
4-Dimethylamino-1-phenyl-3-methyl- 


pyrazole, 5-chloro-, and its salts 
(MiIcHAELIs and Srav), A., i, 93. 
4. Dimethylaminoselenopyrine. See 


Svlenopyramidone. 
2:5-Dimethylaminoterephthalic acid 
and its ethyl esters (LIEBERMANN), 
A., i, 660. 
Dimethylisoamylacetophenone. See 
Pheny] aay-trimethylamy] ketone. 
Dimethyl-m-anisidine, 4:6-dinitro- (RE- 
VERDIN and DE Lvc), A., i, 831. 
Dimethylanthraquinone, hydroxy- 
(BrapsurY and WeIzMANN), T., 
2751; P., 259. 
4:5-Dimethylbenzamide, 2-amino-,acetyl 
derivative (BocERT and BENDER), A 
i, 580. 
4:5-Dimethylbenzanilide, 2-amino-, 
acetyl derivative (BoGERT and BEND- 
ER), A., i, 581. 
4:5-Dimethylbenzhydrazide, 2-amino-, 
acetyl derivative (BoGERT and BEND- 
Ek), A., i, 581. 
3:4-Dimethylbenzoic acid, 6-amino-, 
acetyl derivative, and its methyl ester 
(Bocert and BENDER), A., i, 580. 
2:4-, 2:5- and 3:4-Dimethylbenzyl alco- 
hols and their derivatives (SoMMELET), 
A., i, 156. 
3: 4-Dimethylbenzyl ethyl ether(SrArn), 
A., i, 651. 
48-Dimethylbutane, 8’p’-dibromo- 
(FRANKE, OBERMAYER, STRENG, 
FRANK, and MAyYEr), A., i, 8. 
By-Dimethylbutane, Sy-dibromo- (Ka- 
LISCHEV), A., i, 918. 
B-chloro- (K1IsHNER and CHONIN), A., 
i, 154. 
aa-Dimethylbutan-y-ol-ay55-tetracarb- 
oxylic acid. See 8-Methylpentan-3- 
ol-Bdee-tetracarboxylic acid. 
aa-Dimethylbutan- y-one-ad5-tricarb- 
oxylic acid. See 8-Methy!pentan-6d- 


one-Bee-tricarboxylic acid. 

Dimethylisobutylearbinol, ethyl ether of | 
(TSCHITSCHIBABIN and JELGASIN), A 
i, 1066. 


CVI. ii. 


| Dimethylearbazoles, 
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s-Dimethylearbamide, diamino-, di-m- 
nitrobenzoyl derivative (CURTIUS and 
HA.LLAway), A., i, 872. 

diamino- 
and MICKLETHWaAIT), 'T., 1449. 

3:4-Dimethylcarbonatocinnamic acid and 
its derivatives (FiscHER and OETKER), 
A., i, 143. 

Dimethylchloromethylearbinol, 
derivative (locirscu), A., i, 374. 

1:4-Dimethyl- 1-dichloromethyleyclo- 
hexan-4-ol and its acetate (v. AUWERS 
and LANGE), A., i, 51. : 

2:3-Dimethylchromone, 6-hydroxy- 
(Stmonis and LEHMANN), A., i, 
424. 

2:8- eg a (Stmonis and 
LEHMANN), A., i, 425. 

iso-2:3- Dimethylchromone (Stmonis and 
LEHMANN), A., i, 425. 

1:2- Dimethylchromonephenylhydrazone 
(Stmonis and RosENBERG), A., i, 
712. 

a8-Dimethyleinnamic acid and its deri- 
vatives(RuPE,STEIGER, and FIEDLER), 
A., i, 281. 

4:6- and a 3- 
chloro- (DEy), P., 

B¢- semene> ~aPe-decadione (Rupe and 
JAGER), A., i, 132. 

et-Dimethyl- -Ap8- -decadienylbenzene 
(Rupe and JAGER), A., i, 133. 

5n-Dimethyl-Ac-decinine-5y-diol (Io- 
cirscH), A., i, 404. 

Dimethyldiacetylsuccinic acid, ethyl 
ester (WILLSTATTER and CLARKE), A 
i, 287. 

1:3-Dimethy]-3:5-(or 5:5)-diallyl-4-cyclo- 
pentanone (HALLER and CoRNUBERT), 
A., i, 843. 

1:3-Dimethyldialuric acid (Bitrz and 
Damo), A., i, 23. 

Dimethyldianthracene, change of, into 
B-methylanthracene (WEIGERT and 
KrieGer), A., ii, 11. 

5:5’-Dimethyl-A"'’-dicoumaran, 2:2’-di- 
hydroxy- (Fries, Hasse_Bacu, and 
ScHro6pDER), A., i, 986. 

Dimethyldihydroharmaline (FIscuEr, 
ANGERMANN, and DrEepo_peEr), A., i, 
317. 

2:6-Dimethyl-2:3-dihydro-1:4-pyran 
(FarRGHER and Perky), T., 1359. 

2:6-Dimethyl-2:3-dihydro-1:4-pyran-5- 
carboxylic acid and its silver salt and 
ethyl ester (FARGHER and PERKIN), 
T., 1357. 


(CAIN 


acetyl 


| Dimethyldihydropyridophthalide (Si- 


MONIS and Coun), A., i, 729. 
4:6-Dimethyldihydropyrimid-2-one, con- 
stitution and derivatives of (HALE), 
A., i 207. 
72 
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INDEX OF 


2:7-Dimethy1-4-dihydroquinazolone-6- 
carboxylic acid, and 3-amino-, and 
its derivatives (BoGERT and BENDER), 


A., i, 581. 
Dimethyldihydroresorcin, bromoxylen- 
ols from (CrossLEY and RENOUF), 
T., 165. 
2:2-dibromo-, derivatives of (LiF- 
scCHItz), A., i, 752. 


3:7-Dimethy]-4:5-dihydrouric acid, 4:5- 
dichloro-, 5-chloro-4-hydroxy-, and 
4- ‘hydroxy- (Britz and Damm), A., i, 
10 


Diniethyl diketone, dimeride of, and its 
properties, structure and derivatives 


(Diets, BLANCHARD, and v. DER 
HEypEn), A., i, 1052. 

Dimethyldinaphthazine (Lesser and 
GLASER), A., i, 33. 


2:2’-Dimethyl-1:1’-dinaphthone (LessEr 
and Aczk1), A., i, 34. 

3:3’-Dimethyl-1:1’-dinaphthyl, 4:4’-di- 
hydroxy-, and its diacetyl derivative 
(Lesser and Aczéz), A., i, 34. 

2’:4’-, 2’:5’- and 3’:4'-Dimethyldiphenyl- 
amine, 2:4-dinitro- (LESSER and 
Acz&L), A., i, 35. 

Bn-Dimethyl- vfdiiopropy Aé-octinene- 

¢-diol (locitscn), A., i, 376. 

BA-Dimethyl- -aie-Saheantions (KiIsLov- 
SKAJA), A., i, 249. 

BA-Dimethyldodecane-8A-diol (KiIsLov- 
SKAJA), A., j, 249. 

«0-Dimethyl-A(-dodecinene-e-diol 
(locirscn), A., i, 376. 

Dimethylemetine and its platinichloride 
(Hesse), A., i, 722. 

cis-4-d-1-/-Dimethylenecamphor-2:6- 
dimethylpiperazine (Porr and Reap), 
T., 244 

Dimethylenediol peroxide (FENTON), A 
i, 1121 


an 


Dimethyleneimine hydrobromide, change | 


of B-bromoethylamine into (FREUND- 
LicH and NEUMANN), A., ii, 448. 
Ay-Dimethylerythrene, polymerides of 
ye ee vorm. F. BAYER 
& Co.), A 
1:3- _Dinethylethenyluramit (BiLtTz and 
SrruFe), A., i, 589. 
2:7-Dimethyl-3-ethyl-4-dihydroquin- 


azolone-6-carboxylic acid (BoGERT 
and Benner), A., i, 581. 
8é-Dimethyl-e-ethylnonane, e-chloro- 


(Hatse), A., i, 675. 
80-Dimethyl-e-ethylnonan-e-ol (HALsE), 
A., i, 675. 
2:4-Dimethyl-3-ethyl-A!-cyclopenten-5- 
one and its semicarbazone (WILL- 
STATTER and CLARKE), A., i, 289. 
See y7- 


Dimethylethylpropylmethane. 
Dimethyl-nx-hexane. 


| 
| 
| 
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2:5-Dimethyl-3-ethylpyrrole 4-carb- 
oxylic acid and its ethyl ester and 
salts (VEccuI), A., i, 727. 

Dimethylglyoxime, preparation of, with- 
out using hydroxylamine (JOHLIN), 
A., i, 814. 

Dimathylglyeyimethylenemalonie acid, 
ethyl ester (LEvy), 

1:7- -Dimethylguanine (FARBENFABRIKEN 

vorm. F. Bayer & Co.), A., i, 209. 

salts of (TrRauBE and Du DLEY),A., i, 94. 

Dimethylharmaline, derivatives of ‘(Fis- 
CHER, ANGERMANN, and DIEPOLDER), 


A., i, 317. 
ee, y-chloro- (HALSE), 
., i, 674. 
Be-Dimethylhexane, 8-chloro- (HALSE), 
A., i, 674. 
vy-Dimethyl-n-hexane (SpArn), A., i, 2. 
1:2-Dimethylceyclohexane, 1:2-dibromo- 
(MEERWEIN and Prosst), A., i, 851. 


8e-Dimethylhexan-§-ol (HALSR), ; oe 4 
674. 

1:1-Dimethyleyc/ohexan-2-0l and _its 
derivatives (MEERWEIN and Prost), 
A., i, 851. 

55-Dimethylhexan-y-one (PARRY), P., 
298. 


1:1-Dimethylceyc/ohexan-2- and -4-ones 
(v. AUWERS and Lancer), A., i, 50. 
2:4-Dimethyl-A!-cyclohexen-6-ol-6- 
propane-fy-diol (MacureEvitTscH), A., 
i, 532. 
2:4-Dimethyl-A!-cyclohexen-6-one semi- 
carbazidesemicarbazone (MACURE- 
virscH), A., i, 293. 
Se-Dimethyl-A’-hexinene-fe-diol 
(locirscn), A., i, 405. 
2:2-Dimethylhydrindene, ww’-dihydr- 
oxy- (KENNER), T., 2693; P., 244. 
2:5-Dimethyliminocyc/ohexane-1:4-di- 
carboxylic acid, ethyl ester (LIEBER- 
MANN), A., i, 659. 
4:4’-Dimethylindigotin, 6:6’-dibromo- 
7:7’-diamino-, and 6:6’-dichloro-7:7’- 
diamino,, acetyl derivatives (KuNc- 
KELL), A., i, 579. 
6:6- -Dimethylindigotin » 
* 2136; P., 230. 
Di-2-methylindolyl ferrichloride (Oppo), 
A., i, 1176. 
Dimethyl-y-ketobutylamine (FARBEN- 
FABRIKEN vorM. F. BayErR & Co.), 
A., i, 21. 
Dimethyl mannitol and -diacetone (IR- 
VINE and Paterson), T., 909; P., 68. 
Dimethyl mannonic acid and its lactone 
(IRVINE and Parerson),T.,910; P.,69. 
Dimethy1-8-naphthylamine sulphide 
(REEVE and Sixes), P., 147. 
A¢-Dimethyl-447-nonadiene (RurE and 
JAGER), A., i, 131. 


(DuFF), 


INDEX OF 


56-Dimethyl-4«1-nonadienylbenzene 
(Rure and JAcrEr), A., i, 133. 
By-Dimethylnonane (Sparn), A., i, 3. 
nu-Dimethyl-A‘-octadecinene-6A- diol 
(IocitscH), A., i, 376. 
¢-Dimethylocta-Af¢-diene-A5-inene 
(Dupont), A., i, 134. 
yn-Dimethyl-A¢¢-octadienylcyc/ohexane 
(Rupe and JAGER), A., i, 132. 
ee-Dimethyloctan-d-one and its semi- 
carbazone (Parry), P., 298. 
Bn- and +¢- a Aé-octinene- Ore 
diols (locirscn), A., i, 404. 
B¢-Dimethyloctoic acid, ¢-chloro-, and 
¢-hydroxy-, ethyl esters (BARBIER and 
LocquIn), A., i, 70. 
as-Dimethyloxamonitrile 
T., 1292. 
N-Dimethyloxazolinium hydroxide and 
its salts (Ew1ns), A., i, 1126. 
Dimethylpararosaniline, dichloro- (CAs- 
SELLA & Co.), A., i, 92. 
85-Dimethyl-Asy-pentadiene. 
methylallene. 
85-Dimethylpentane, 8-bromo-, By-di- 
bromo-, aud @y6-tribromo- (MERESH- 
KOVSK]), A., i, 370. 


(ATKINSON), 


See Tetra- 


88-Dimethylpentane-af’-diol. See BA- 
Dimethanolpentane. 

85-Dimethylpentane-§5-diol, diacetate 
of (FRANKE, OBERMAYER, STRENG, 


FRANK, and Mayer), A., i, 8. 
1:3-Dimethylcyc/opentan-2-one (HALLER 
and CoRNUBERT), A., i, 291. 
1:3-Dimethylcyclopentan-4-one (HALLER 
and CorRNUBER?T), A., i, 842. 
85-Dimethyl-48-pentene, 
(MERESHKOVsK]}), A., i, 371. 
2:3-Dimethy1-A!-cyc/openten-5-one 
(WILLSTATTER and CLARKE), A., i, 
286. 
Di-2-methyleyclopentylamine and 
phenylurethane (SABATIER 
MAILHE), A., i, 547. 
2:7-Dimethyl-3-phenyl-4-dihydroquin- 
azolone-6-carboxylic acid (BoGERT 
and BENDER), A., i, 581. 
Dimethylpiperazine, nitrites of (RAy), 
P., 14: 


-bromo- 


its 
and 


trans-2:5- and _ cis-2:6-Dimethylpiper- 
azines (Pope and Reap), T., 
220. 

1:1-Dimethy1-4-propyleyc/oacetal 
(BuAIsE), A., i, 1051. 


alchol (FRANKE, 


8B8-Dimethylpropyl 
‘FRANK, and 


OBERMAYER, STRENG, 
Mayer), A., i, 8. 
85-Dimethyl- ee ey Ny (MuRAT 
and AmMouROUxX), A., i, 251. 
A¢-Dimethyl-y-isopropyl-Af- and -Ay- 
heptenes (MurAtT and AMovrRovx), 
A., i, 251. 
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80-Dimethyl-e-propylnonane, _«-chloro 


(Hatse), A., i, 675. 


| 86-Dimethyl-e-propylnonan-e-ol(HAtse), 


A., i, 675. 
3:5-Dimethylpyrazole, 4-amino-, and its 
hydrochloride and benzoyl derivative 
(MorGan and Retity), T., 438. 
3:5-Dimethylpyrazole-4-azo-8-naphthol 
(Morcan and Rerty), T., 440. 
3:5-Dimethylpyrazole-4-azo-8-naphthyl- 
amine (MorGAN and REILLY), T’., 441. 
3:5-Dimethylpyrazole-4-diazonium salts 
(Morean and Keriuy), T., 439. 
Dimethylpyridophthalide and its salts 
(Simonis and Coun), A., i, 728. 

s- and at En ee 
(MryER and STEINER), A., i, 842. 
Dimethylpyrone, compound of. organic 
acids and (KENDALL), A., i, 858. 
hydrochloride, constitution of, in solu- 


tion (Rérpam), A., i, 1173. 
2:5-Dimethylpyrrole, 1-hydroxy- 
(BLAISE), A., i, 
1: 8-Dimethylquinoline | methosulphate 


(NEUNDLINGER and CuurR), A., i, 728. 


| 2:3-Dimethyquinoline, 4-chloro- (WonN- 


Licn), A., i, 202. 
2:4-Dimethylquinoline, 3-cyano-, and its 
picrate (v. MreyER and HAENSEL), 
A., i, 999. 
1:4-Dimethylquinoline-3-carboxylic 
acid and its derivatives (Vv. MEYER 
and HAENSEL), A., i, 999. 
1:8-Dimethylquinolinium hydroxide 
(NEUNDLINGER and Cuur), A., i, 728. 
cis- and trans-Dimethylsuccinamides 
(MorrELL and GRroENEWoUD), T., 
2706. 


| Dimethyltanacetone (HALLER), A., i, 66. 


2:6-Dimethy]-2:3:5:6-tetrahydro-1:4- 
pyran (FaArcHER and PERKIN), 
1360. 

1:6- and 1:8-Dimethyltetrahydro-2- 
quinolones (NEUNDLINGER and CuUR), 
A., i, 728. 

2:3- and 
(SIMONIS and ROSENBERG), 

3:6-Dimethylthiolfiluorescein and _ its 
salts (ZINCKE and Eben), A., i, 527. 

1:3-Dimethylthionuric acid, ammonium 
salt (Brirz), A., i, 591. 

as-Dimethylthio-oxamide 
T., 1292; P., 82. 

2:5- and 3:4-Dimethylthiophen mercuri- 
chlorides (STEINKOPF and BAvER- 
MEISTER), A., i, 427. 

Dimethyliscthujone (HALLER), A., i, 67. 

Dimethyl-o- ae pure, preparation 
of (v. Braun), A., i, 267. 

Dimethyl-o- and -p- -toluidinium telluri- 
bromide and -chloride (GUTBIER, 
Fiury, and WEINZIERL), A., i, 502. 


Be, 


2:8-Dimethylthiochromones 
A., i, 712. 


(ATKINSON), 
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1:3-Dimethy]-3:5:5-triallyl-4-cyclopent- 
anone (HALLER and CoRNUBERT), 
A.. i, 843. 
1:4-Dimethyl-1:3:3-tripropyleyclopent- 
an-2-one (HALLER and CoRNUBERT), 
A., i, 968. 
B¢- Dimethyl 40-undecadiene (RuPE and 
JAGER), A., i, 132. 
(«-Dimethyl- Aa. undecadien-5-0l (RuPE 
and JAcEr), A., i, 131. 
(«-Dimethyl- Acy-undecatriene (RuPE 
and JAGEn), A., i, 132. 
8¢-Dimethyl-AS-undecen-é-0l (Rure and 
JAGER), A., i, 131. 
1:3-Dimethyluramil, 
(Biitz), A., i, 590. 
1:3-Dimethyluramil-7-carboxylic acid, 
esters of, and their derivatives (BiLTz 
and Srrure), A., i, 587. 
1:7-Dimethyl-/-uric acid 
Dam), A., i, 23. 
3:7-Dimethyl-A**-isourie acid, 5-chloro- 
(Bittz and Damm), A., i, 1093. 
1:3-Dimethyluric acid  4:5-diglycol 
(Bitz and Srrurr), A., i, 586. 


potassium salt 


(Bittz and 


aa-Dimethylvaleric acid, y-amino-, and | 


its ethy! ester, hydrochlorides of 
(HALLER and Baver), A., i, 725. 
1-Dimethylvinylcyclohexene(Haworru, 
Fyre, and Mackay), T., 1670. 
Dinaphthalene oxide, hydroxy-, and its 
derivatives (PUMMERER and FRANK- 
FURTER), A., i, 714. 
cis-1:4-Dinaphthalene-a-sulphonyl-2:6- 
dimethylpiperazine (Pore and Reap), 
T., 245. 
trans-1:4-Dinaphthalene-a-sulphonyl- 


2:5-dimethylpiperazine (Pore and | 
Reap), T., 246. 
BBBB- Dinaphthanthracene, preparation 


of (Puiiprt), A., 

Diperinaphthindandionylaniline 
(ERRERA and Sorefs), A., i, 59. 

Dinaphthathioxonium salts (GuosH and 
SMmILEs), T., 1739; P., 213. 

Dinaphthol, oxidation of (PUMMERER 
and FRANKFURTER), A., i, 714. 

Di-3-o-naphthoquinoxalyldiphenyl di- 
selenide, di-2-hydroxy- (Lesser and 
ScHOELLER), A., i, 1085. 

Dinaphthyl 4-disulphide, 1:2:1’:2’-tetra- 
hydroxy-(GHosu and SMIzgs), T.,1398. 

aa-Dinaphthyl, dichloro-,and 2:2’-diiodo- 
(MASCARELLI and Brusa), A., i, 267. 

Di-8-naphthylamine sulphide (REEvE 
and SmILEs), P., 148. 

Di-a- and -8-naphthylamino-A!*-cyclo- 
hexadiene-1:4-dicarboxylic acids, 
ethyl esters (LIEBERMANN), A., i, 659. 

2:5-Di-c- and -8-naphthylaminotere- 


phthalic acids, and their ethyl esters 
(LIEBERMANN), 


A., i, 660. 
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SUBJECTS. 


Di-a- ea ea me oA 
methane. See 1:4-Bis-a-naphthyl- 
diphenylylmethy!ene-A*-cyclohexadi- 
ene. 


| Di-a-naphthylbisdiphenylylxylylene 


glycol (ScHLENK and Brauns), A., i, 
161. 
8-Dinaphthylbutane, 1:1-dihydroxy-, 
anhydride and its derivatives (SEN- 
(Gupta), T., 403. 
s-Di-a-naphthylearbamide, di-4-bromo- 
(OLIVERI-MANDALA), A., i, 1129. 
1:1’-Dinaphthy1-8:8’-dicarboxylic acid, 


ethyl ester (Kats, Lecuyer, and 
RENNING), A., i, $50 
a-Dinaphthylethylbenzene, 1:1-di- 


hydroxy-, anhydride, and its deriva- 
tives (SeN-Gupra), T., 406. 

Dinaphthyleyc/ohexane, 1:1- dihydroxy-, 
anhydride (Sen-Gupta), T., 408. 

Di-a-naphthyl-2-hydroxy-3-naphthyl- 
carbinol and its chloride (LAMMER), 
A., i, 411. 

Di-a- and -8-naphthyl ketimines and 
their salts (TSCHITSCHIBABIN and 
KonrJAGin), A., i, 191. 

Di-a-naphthyl-1-nitroso-2-hydroxy-3- 
naphthylearbinol (LAMMeER), A.,i,411. 

8-Dinaphthyloctane, 1:1-dihydroxy-, 
anhydride, and its derivatives (SEN- 
xupTa), T., 405. 

B- and y-Dinaphthylpentanes, 1:1-di- 
hydroxy-, auhydrides, and their deriv- 
atives (S—EN-Gupra), T., 404. 

8-Dinaphthylpropane, 1:1-dilydroxy-, 
anhydride, and its derivatives (SEN- 
Gupta), T., 401. ; 

2:2’-Dinaphthylthiocarbamide, 1:1’-di- 
bromo- (FARBENFABRIKEN VORM. F., 
Bayer & Co.), A., i, 89. 

Dinicotinic acid, derivatives of (MEYER 
and Tropscn), A., i, 439. 

Diolefines, preparation of (BADISCHE 
AniLin- & Sopa-Fapnrik), A., i, 5. 
Diopside, equilibrium in the system 
forsterite and silica (BowEN), A., ii, 

772. 


| o-Diorsellinic acid, synthesis and deriva- 


tives of (E. and H. O. L. FiscHer), 
A., i, 417. 
Dioximines, chemical constitution of 
(TscHUGAEV), T., 2187; P., 224. 
2:8-Dioxy-1:7-dimethyl-1:2:8:9-tetra- 
hydropurine (Jouns), A., i, 441. 
2:8:Dioxy-9-ethyl-2:3:8:9-tetrahydro- 
purine (JoHNs and HENDRIX), A 
1177. 
2:8:Dioxy-1:7:9-trimethyl-1:2:8:9-tetra- 
hydropurine (JoHNs), A., i, 440. 
Dipentene, preparation of, and its con- 
version into caoutchoue (GoTTLos), 
A., i, 705. 


a 
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Dicyclopentylamine and its phenyl- 
rw (SABATIER and MAILHe), 
A., 1, 3&7. 


ee PEs and its de- 
rivatives and dibromo-, and _nitro- 
(Finzi and PARENT!), A., i, 294. 

m-Diphenacylthiolbenzenesulphone and 
its dioxime (Finzi and PARENTI), 
A., i, 294. 

Diphenetylethane, ¢ribromo-, tribromo- 
octanitro-, 
octanitro- (FRANKFORTER 
KRITCHEVSKY), A., i, 1060. 

Diphenetylethylene, dichloro- (FRANK- 
FORTER and KRITCHEVSKY), A.,i, 1060. 

2:3-Diphenoxyanthraquinone, _1:4-di- 
amino- (FARBENFABRIKEN VorM. F. 
Bayer & Co.), A., i, 63. 

3:7-Diphenozyanthraquinone, 1:5-di- 
amino-4:8-dihvdroxy- (FARBENFAB- 
RIKEN vorM. F. BAYER & Co.), A., i, 
63. 

Diphenoxyquinol, diiodo- (JACKSON and 
BoLTon), A., i, 1079. 

Diphenyl, ag spectra of (PURVIS), 

Buy OOOt. Fis 
equilibrium of a chloride and 
(MENSCHUTKIN), A., i, 170. 

Diphenyl series, studies in the (CAIN 
and MICKLETHWAIT), T., 1437, 1442; 
P., 146, 147. 

Diphenyl- 2-acetoxy- 3-naphthylearbinyl 
chloride (LAMMER), A., i, 410. 

s-Diphenylacetylhydrazide, di-p-chloro- 

(Curtivs and Krautn), A., i, 875. 
di-p-nitro-(CuRTIUs and WIENGREEN), 
A., i, 875. 

Diphenylacridane. Sce Diplenyldihydro 
acridine. 

Diphenylacridyl and 
(Conk), A., i, 1177. 

Diphenylamine, absorption spectra of 

(Purvis), T., 593; P., 23. 
reactions of (MARQUEYROL and 
Muraowr), A., i, 577. 

Diphenylamine-2:2’-, 2:3’-, and 2:4’-di- 
carboxylic acids, 4-nitro- (PURGOTTI), 
A,, i, 542. 

Diphenylaminesulphonic acids,diamino-, 
preparation of derivatives of (FARB- 
WERKE vorM. MEISTER, Lucius, & 
Brtnino), A., i, 92. 

Diphenylammonium tel!uribromide(Gut- 
BIER, FLury, and WEINZIERL), A 
502. 

Diphenylanthrapyridine (Simonis and 
Conn), A., i, 729. 

Diphenylbenzidine, preparation of (MAR- 
QUEYROL and Muraovr), A., i, 577. 

Diphenylbenzylbenzylideneketisoket- 
imine (MouREv and MicNonac), A., i, 
1076. 


and 


its derivatives 


“9 1, 


trichloro-, and trichloro- | 


ii. 1069 


2:3-Diphenyl-1 benzylideneindene(OrE- 
CHOFF aud GRINBERG), A., i, 266. 

Diphenylbisdiphenylylquinodimethane. 
See 1:4-Bisphenyldiphenylylmethyl- 
ene-A*5-cyclohexadiene. 

Diphenylbisdiphenylylxylylene glycol 
(SCHLENK and Brauns), A., i, 161. 

Diphenylbisdiphenylylquinodimethane, 
disodium derivative (SCHLENK, AP- 
PENRODT, MICHAEL, and THAL), A., i, 
398. 


_ Diphenylbisdiphenylyl-p-xylylenedi- 


carboxylic acid (SCHLENK, APPEN- 


RopDT, MiIcHAEL, and THAL), A, i, 
398. 
Diphenylbromoacetic acid, action of 


magnesium on esters of (ZALKIND and 
PESCHEKEROVA), A., i, 959. 
Diphenyleyclvbutadiene and its sulphonic 


acid derivatives (GASTALDI and 
Cnercut), A., i, 514. 
a5-Diphenylbutane-ad-diol and its di- 
acetyl derivative (ZALKIND and 
IsAKOVITSCH), A., ii, 258. 


a5-Diphenyl-4g-butene-ad-diol (ZALKIND 
and IsakovitscH), A., ii, 258. 

a5-Diphenyl-Ag-butinene-ad-diol 

cIrscH), A., i, 404. 
catalytic hydrogenation of (ZALKIND 
and Isakovirscn), A., ii, 258. 

Diphenylisobutylisobutylideneketiso- 
ketimine (MourEv and MIGNoNAC), 
A., i, 1076. 

Diphenylearbamic acid, potassium salt 

(SCHLENK and Marcus), A., i, 824. 
phenyl ester, absorption spectra of 
(Purvis), T., 1375; P., 141. 
Diphenylearbamide, absorption spectra 
of (Purvis), T., 1373; P., 141. 
Diphenylcarbamide, ¢e¢vachlorodiamino- 
(FARBWERKE VORM. MEISTER, 
Lucius, & Brinine), A., i, 269. 
di-p-iodo- (CHATTAWAY and UCon- 
STABLE), T., 130. 

as-4:4’- and as-2:4’-dinitro-, and as- 
2:4:2’:4’-tetranitro- (RENDLER), A., 
i, 522. 

Diphenylcarbamy]l-y-dimethylamino- 
benzsynaldoxime (Brapy and Dunn), 
T., 2876. 

Diphenylearbohydrazide, use of, as indi- 
cator in the titration of iron (BRANDT), 
A, &, oh. 

Diphenyl-chloro- and -cyanobismuthines 
(CHALLENGER and ALLPREss), P., 292. 

Diphenyldibenzylidenehydrotetrazone, 
transformation of, into benzilosazone 
and into dehydrobenzaldehy Jephenyl- 
hydrazone (C1usa and Toscui), A 
334. 

2:6-Diphenyldihydropyrazine(GABRIEL), 


ag ty Oe 


(Io- 


"9 1, 
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3:4-Diphenyldihydrotriazolone 
and SCHNEIDER), A., i, 585. 
Diphenyl-p-dimethylaminostyrylcarb- 
inol (MACLEAN and Wippows), T., 
2174; P., 222. 
a8-Diphenylethyldimethylammonium 
hydroxide, 8-hydroxy-, anhydride 
(IrvinE and Fyre), T., 1649; P., 
180. 
vy-Dipheny1-88-dimethyl-y-butanolide 
(HALLER and RAmARtT-LvcaAs), A., i, 
1073. 
65-Diphenyl-yy-dimethylpentan-a-ol-y- 
olide (HALLER and RamMARrT-Lucas), 
A., i, 1073. 
Diphenyldiselenide-di-o-glyoxylic acid. 
See Selenonaphthenquinonic acid. 
Diphenylene-1:1-d¢hydroxydinaphthyl- 
methane anhydride and its derivatives 
(Sen-Gurta), T., 407. 
Diphenyl ether, absorption spectra of 
(Purvis), T., 592; P., 23. 
a8-Diphenylethyldimethylamine, B- 
hydroxy-, and its platinichloride (Ir- 
VINE and Fyrr), T., 1651; P., 180. 
as-Diphenylethylene, disodium deriva- 
tive (SCHLENK, APrENRODT, MICHAEL, 
and THAL), A., i, 397. 
a8-Diphenylethyl ether. See a-Ethoxy- 
aB-diphenylethane. 
a8 Diphenylethylmethylamine, 8-hydr- 
oxy-, and its platinichloride (IRVINE 
and Fyre), T., 1651; P., 180. 
aa-Diphenyl-y-ethylpentane-ay- diol 
(BERBERIANUV), A., i, 47. 
Diphenylethylthiocarbamides, optically 
active and inactive (Lovf£N and OHLs- 
son), A., i, 830. 
2:5-Diphenyl-1-ethyl-1:3:4-triazole 
(SToLLE and HELWerrtn), A., i, 750. 


Diphenylfulvanol (GRIGNARD and 
Covrror), A., i, 945. 
Be-Diphenyl-Ay-hexinene-fe-diol (Io- 


ciTscn), A., i, 376. 

Diphenyl-1:1-dihydroxydinaphthyl- 
methane, anhydride and its deriva- 
tives (S—N-GupTa), T., 406. 

Diphenyl-2-hydroxy-3-naphthylcarbinol 
and its derivatives (LAMMER), A., i, 
410. 

Diphenyl-1- and -3-hydroxy-8-naphthyl- 
carbinols (KAUFFMANN and EGNER), 
A., i, 40. 

2:3-Diphenylindene (OrECHOFF 
GRINBERG), A., i, 266. 

5:5-Diphenylindigotin, 
(Rerssert), A., i, 433. 

Diphenylisoindigotin (STotieé), A., i, 
992. 


and 


di-p-amino- 


Diphenylketen, preparation of 5-lactones 
from (STAUDINGER and ENDLE), 
i, 56. 


(Busca | 
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Diphenylketen, action of acid chlorides 
on (STAUDINGER, GOHRING, and 
ScHO.eER), A., i, 285 ; (KonDAKov), 
A., i, 419. 

Diphenylmalonanil (STAUDINGER, GOuHR- 
ING, and ScHOLLER), A., i, 285. 

Diphenylmalonic acid, ‘derivatives of 
(STAUDINGER, GOuRING, and ScH6L- 
LER), A., i, 285. 


| Diphenylmethane, absorption spectra of 


(Purvis), T., 591; P., 23. 
equilibrium of benzoyl chloride and 
(MENSCHUTKIN), A., i, 170. 

Diphenylmethane, 1:1’-dichloro-2:2’-di- 
amino-, hydrochloride of (MAYER), 
A., i, 737. 

Diphenylmethane bases, rearrangement 
of aminobenzylanilines into (v. Braun 
and KrusBer), A., i, 204. 

Dipheny]-1-methoxy-A8-naphthylearbinol 
(KAUFFMANN and EGNER), A., i, 40. 

aa-Diphenyl-y-methyl-A«f-butadiene, 
and its tetrabromide (BERBERIANU), 
Bu, i, 47. 

aa-Diphenyl-y-methylbutane-ay-diol 
(BERBERIANU), A., i, 47. 


| awy-Diphenyl-S-methyl-AS-buten-a-anil 


(REDDELIEN and WeyGANp), A., i, 
698. 

Diphenylmethylearbinol, preparation of 
(GIRAL PEREIRA and SANCHEZ), A., 
i, 682. 

Diphenylmethylglycinearsinic acid, and 
its amyl ester (OcHsLIN), A., i, 761. 
ae-Diphenyl-y-methyl-A«5-pentadi-inen- 

y-ol (locirscu), A., i, 401. 

88-Diphenyl-a-methylpropionic acid, 8- 
hydroxy-, and its ethyl ester (Rupe, 
STEIGER, and FIEDLER), A., i, 281. 

2:4-Diphenyl-6-methylpyrimidine (Asa- 
HINA and Kvropa), A., i, 880. 

2:4-Dipheny1l-6-methylpyrimidine-5- 
carboxylic acid and its ethyl ester 
(ASAHINA and Kvuropa), A., i, 879. 

2:4-Diphenylnaphthapyrylium ferri- 
chloride (DECKER and BecKeEn), A., i, 
1083. 

Diphenyl-a-naphthylbismuthine (CHAL- 
LENGER), T., 2217; P., 229. 

Diphenylnitric oxide (WirLAND and 
OFFENBACHER), A., i, 955. 

Diphenylnitrosoamine, action of acids 
on (MARQUEYROL and Muraovr), A., 
i, 829. 

Diphenyl-1-nitroso-2-hydroxy-3-naph- 
thylearbinol (LAMMER), A., i, 411. 

a0-Diphenylocta-A«1-diene-A‘-inene-y¢- 
diol (locitscu), A., i, 405. 

Diphenyloxamic acid, ethyl 
(STuLLE), A., i, 201. 


ester 


A., | 2:4-Diphenyloxazoline and its picrate 
(GABRIEL and CoLMAN), A., i, 829. 
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3:5-Diphenyloxazoline and its salts 
(Wo.ruerm), A., i, 678. 
ae-Diphenyl-A°5-pentadi-inen-y-ol 
(locirscH), A., i, 404. 
ae-Diphenylpentane (CLEMMENSEN), A., 
i, 418 
1:2-Diphenylcyclopentane-3:4-dione. See 
1:2-Diphenyl-A?-cyclopenten-3-ol-4- 
one. 
1:2-Diphenyl-A*cyc/openten-3-ol-4-one 
and its derivatives (v. LresiG), A., i, 
845. 
85-Diphenyl-78’-phenylethylpimelic 
acid, y-hydroxy-, and its ethyl ester 
and silver salt (ZALKIND), A., i, 
961. 
85-Diphenyl-78’-phenylmethylpropyl- 
aace-tetramethylpimelic acid, y-hydr- 


oxy-, and its derivatives (ZALKIND), | 


A., i, 961. 
885-Diphenyl-+8’-phenylisopropyl-ae-di- 
methylpimelic acid, y-hydroxy-, and 


its derivatives (ZALKIND and Gra- | 
| §:5-Diphenyl-2:2:4-trimethyltetrahydro- 


BOVSKI), A., i, 961. 

«8-Diphenylpropanediol, 
(CIAMICIAN and SILBER), 
603. 

Diphenyl-n- and -iso-propyl-n- and -iso- 
propylideneketisoketimines (MOUREU 
and Mignonac), A., i, 1076. 

2:4-Diphenylpyridine, 6-amino-3-cyano-, 
3-cyano-6-hydroxy-, and 6-hydroxy- 


benzoates of 
A., ii, 


(v. Meyer, Bercr, O&HLER, and 
ScHLETTER), ; 1001. 
Diphenylpyromellitimide. See Pyro- 


mellitanil. 

2:5-Diphenyl-3-pyrrolone and 4-cyano-, 
and its derivatives(v. MEYER, BERGE, 
OEHLER, and SCHLETTER), 
1001. 

2:3-Diphenylquinoline-4-carboxylic 
acid, acetylcarbinyl ester (FARBEN- 
FABRIKEN vorM. F, BAYER & Co.), 
A., i, 84. 

55-Diphenylsemicarbazide and its deriv- 
atives (Toscui), A., i, 740. 

Diphenylsilicanediol, condensation pro- 
ducts of (Kippinc and Rosison), T., 
484. 

Diphenylstibine oxide, m-amino- (CHEM- 
ISCHE FABRIK VON HEYDEN), A., i, 
217. 

Diphenylstibinic acid, m-amino- - EM- 
ISCHE FABRIK VON HEYDEN), A., i, 
217. 

d-Diphenylsuccinic acid, formation of, 
from l-phenylchloroace tic acid 
(McKEnzi£, Drew, and Martty), P., 
304. 

Diphenyl sulphoxide,  s-hexanitro- 
(SPRENGSTOFF A.-G. CARBONIT), ~ | 
i, 676. 


| 4:5:4’:5’-Diphthalylstilbene, 


Ay % | 
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Diphenyl-2:3:2’:3’- and -3:4:3’:4’-tetra- 
carboxylic acids and their derivatives 
(KENNER and Matuews), T., 2471 ; 
P., 242. 

8y-Diphenyl-aadd-tetramethyladipic 
acid, ethyl ester (ZALKIND), A., i, 961. 

Diphenylthiocarbamide, absorption 
spectra of (Purvis), T., 1373; P., 141. 

Bid 3 wy pare white.” See 

2(3’- Keto-2’-phenyl-2’:3’-dihydrothio- 
naphthenyl)-3-keto-2-phenyl-2:3-di- 
hydrothionaphthen. 

Diphenylthiovioluric acid, metallic 
coloured salts of (Lirscuirz), A., i, 
743. 

Dipheny1-3:4:5-trimethoxyphenylcarb- 
inol and its chloride (BoGEerT and 
IsHAM), A., i, 533. 

Dipheny]-3:4:5-trimethoxyphenylmeth- 
ane (Bocert and IsHam), A., i, 533. 

Dipheny]-3:4:5-trimethoxyphenylpyr- 
rylmethane (Bocrrr and IsHam), A 
i, 533. 


4-hydroxy- 
A., i, 74. 


furan, 4-amino-, and 
(Koun and Honzincrr), 


1:2:8:9-Diphthaloylacridone (ECKERT 
and Hatta), A., i, 995. 
1:2:6:7-Diphthaloylacridone and 9- 


amino- (ECKERT and HALtA), A., i, 
994. 
2:3:8:9-Diphthaloylacridone (ULLMANN 
and Gupta), A., i, 415. 
2:2’-di- 


chloro- (ULLMANN and Gupta), A., i, 
414. 

Diphtheria, experimental, carbohydrate 
metabolism in (ROSENTHAL), 
231, 

s-Dipropionylethane (BLAIsE), 

384 


A, & 
hey, 


oxime’ of (BLAISE), A., i, 863. 

Dipropionylsuccinic acid, ethyl ester 
(WILLSTATTER and CLARKE), A., i, 
287. 

3:5-Dipropyl-2-allyl-1:2:3:4-tetrahydro- 
isoquinolinium iodides (WEDEKIND 
and BANDAD), A., i, 83. 

ay i «on auri-iodide(GuPTa), 

+» 1, 503. 

Di- aoe 
and AMouRoUX), A., i, 251. 

Dipropylbarbituric acid, compound of 
quinine and (Merck), A., i, 572. 

§:5-Dipropylbarbituric acid, dibromo- 
(E1nHory), A., i, 995. 

Di-isopropylisobutylcarbinol 
and AMourRovUX), A., i, 251. 

Dipropyleamphor (HALLER and Lov- 
VRIER), A., i, 556. 

Dipropylearbamyl chloride (ATKINSON), 
r., 1293 ; P., 82, 


(Murat 


(MuRAT 


— a 
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n- and iso-Dipropylearbinyl mercaptans | 
(MAILHE), A., i, 489. | 
5n-Dipropyldeca-Ayn-diene-A¢‘-inene 
(Dupont), A., i, 135. 
5n-Dipropyldecan-5n-diol (Dupont), A., 
i, 134. 
5n-Dipropyldecane (Duron), A., i, 135. 
5n-Dipropyl-Ac-decinene-57-diol, and its 
anhydride (Dupont), A., i, 134. 
. i} Ts +e (ATKINSON), 
., 1294; P., 82. 
Dipropylformamide and its _platini- 
chloride (ArK1Nson), T., 1294 ; P., 82. 
aB-n- aud -iso-Dipropylhydroxylamines 
and their salts (HeckER), A., i, 256. 
Dipropyloxamic acid and its derivatives 
ATKINSON), T., 1291; P., 81. 
Dipropylphosphoric acids, bis-By-di- 


bromo- and -dichloro-, and their cal- 
cium salts (Kine and Pymay), T., | 
1258; P., 103. 

Diisopropylphosphoric acid, bis-s-di- | 
chloro-, calcium salt (KinG and Py- 
MAN), T., 1247; P.. 103 

Dipropylpyrrole (Oppo and MAMELI), | 
A., i, 1142. 

Dipropyl stannic oxyhaloids (PFEIFFER 
and Brack), A., 1, 815. 

1:2-Dipropy]-1:2:3:4-tetrahydrozsoquin- 
oline (WEDEKIND and BanpaAv), A., 
i, 83. 

Dipyrazolone derivatives, preparation of 
(AKTIEN-GESELLSCHAFT FUR ANILIN- 
FABRIKATION), A., i, 93. 

Di-3-o-quinoxalyldiphenyl diselenide, 
di-2-hydr.xy- (LEssER and Scnoget- 
LER), A., i, 1085. 

aa-Diresorcylethylene-88-dichloro-, and 
its tetra-acetate (FRANKFORTER and 
KRITCHEVSKY), A., i, 1060. 

Diretenequinoneacetoacetic acid, ethyl 
ester and its anhydride (HrtpuscHKA 
and Kuupapap), A., i, 413. 

Disinfectants, estimation of the value of 
(Duyser and Lewis), A., ii, 310. 

Disodiobenzhydrol (ScHLENK, -APPEN- 
ropt, MicuagEL, and THAL), A., i, 
399. 

Dispersion, rotatory (TscHUGAEV and 

OcoropnIKOV), A., ii, 8; (Tscuu- 
GAEV and Pasranogov), A., ii, 9 ; 
(Lowry and Dickson; Lowry 
and ABRAM), A., ii, 786. 

of organic compounds (Lowry), 
T., 81; (Lowry, Pickarp, and 
Kenyon), T., 94. 

Dispersity, degree of, and catalytic 
action (RuszNYAK), A., ii, 42. 

Dispersoid solutions, effect of shaking, 
with liquids and solids insoluble in 


the dispersoid media (v. WEIMARN 
and ALExtev), A., ii, 350. 


SUBJECTS. 


Dissociation constants of alcohols and 
sugars (MICHAELIS), A., i, 16. 

Distearyl-lecithin (RitrEr), A., i, 377. 

Distillation, fractional, theory of (Ros- 

ANOFF, Bacon, and ScuHvULzg), 
A., ii, 800. 
of volatile compounds (Stock), A., 
ii, 171. 
apparatus for (Vicrevux), A., ii, 711. 
apparatus for (BARENDRECHT), P.,160. 
apparatus for, of substances attacking 
cork (VicREUX), A., ii, 767. 

Distyryl ketone, colour of (Srosse), A., 
i, 550. 

Distyryl ketone, m-amino-, m:m’-di- 
amino-, and m-nitro-, and their de- 
rivatives (KAUFFMANN and Burck- 
HARDT), A., i, 55. 

a*Disulphido-di-8-phenylpropionic acid 
(BILLMANN and MaApsEn), A., i, 247. 

aa-Disulphidodistearic acid and _ its 
potassium salt (EcKERT and Hatta), 
A., i, 15. 

7:7'-Disulphonaphthylindigotin, 5:5’-di- 
hydroxy- (Levinsrery), A., i, 876. 

Disulphoxides, action of alkaline reduc- 
ing agents on (GUTMANN), A., i, 395. 

Disyringaic acid (LErsius), A., i, 1072. 

Ditoluene-p-sulphonyl-m-aminophenol 
(REVERDIN and WipMER), A., i, 166. 

Di-o- and -p-toluidino-A!:4-cyclohexadi- 
ene-1:4-dicarboxylic acids, ethyl 
esters (LIEBERMANN), A., i, 659. 

2:5-Di-o- and -p-toluidinoterephthalic 
acids, ethyl] esters (LIEBERMANN), A., 
i, 659. 

Di--toluoylacetylene (Dupont), A., i, 
701. 


Ditolylamine, sodium derivative 
(ScHLENK and Marcws), A., i, 825. 
Di-p-tolylbutane-ad-diol, isomeric forms 

of (Dupont), A., i, 530. 
83-Di-p-tolylbutan-5-one, ay-diamino-f- 
hydtoxy-. See Bistolacylamine. 
ad-Di-p-tolyl-A8-butinene-ad-diol, _iso- 
meric forms of (Dupont), A., i, 530. 
Ditolylearbamic acid, sodium salt 
(SCHLENK and Marcus), A., i, 825. 
2:5-Di-p-tolyldihydropyrazine and its 
hydrochloride (RiDENBURG), A., i, 52. 
Di-p-tolylethylethylideneketisoketimine 
(MovreEv and Mienonac), A., i, 1076. 


2:5-Di-p-tolylpyrazine (RUDENBURG), 
op By Oa 

3:5-Di-p-tolylpyridazine (ALMSTROM), 
., i, 569. 

2:4-Di-p-tolylpyridine, 6-amino-3- 


eyano-, and  3-cyano-6-hydroxy- 
(v. Meyer, Bercr, OEHLER, and 
ScHLETTER), A., i, 1000. 
2:4-Di-p-tolylpyrrole, 3-amino-. See 
Bisanhydrotolacylamine. 
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Di-p-tolyltetrazolyl disulphide (OLI- 
VERI-MANDALA), A., i, 1145. 
Di-2:3:4-trimethoxybenzoylfuroxan, di- 
6-nitro- (HARDING), T , 2799. 
s-Diundecylearbamide (CURTIUS 
ScHATZLEIN), A., i, 874. 
Diuresis (Cow), A., i, 626. 
Di-isovalin (ABDERHALDEN and EIcH- 
WALD), A., i, 801. 
Di-isovalylstearin (ABDERHALDEN and 
EICHWALD), A., i, 801. 
Divicine, structure of (JoHNSON and 
Jonns), A., i, 579. 
Dixanthylbiuret (Foss), A., i, 859. 
Dixanthylindole (Fossr), A., i, 859. 
Dixanthylmalonamide (Fossk), A., i,859. 
Dixanthylpyrrole (Fosse), A., i, 859. 
Dixanthylsuccinamide (FossE), A., i, 
859. 
Dixylylmethane (FRANKFORTER 
KoKATNUR), A., i, 1061. 
Dodecyl] iodide (LEVENE and West), A., 
i, 1123. 
Dodecylcholine salts (FourNEAU and 
PaGE), A., i, 939. 
Dogs, excretion of kynurenic and uric 
acids in (Homer), A., i, 627. 
metabolism in. See Metabolism. 
anesthetised, blood-pressure in (Hos- 
KINS and WHEELON), A., i, 614. 
depancreatised, metabolism in (MuR- 
LIN and KRAMER), A., i, 449. 
pregnant, effect of extirpation of the 
pancreas on (CARLSON, ORR, and 
JONES), A., i, 354. 
Dog-fish, tolerance of, to nephrotoxic 
agents (Denis), A., i, 116. 


and 


and 


| Duck, urine of. 


cholesterol content of the blood of the | 


(Hveck), A., i, 102. 

Dolomite from Croatia (Tucan), A., ii,61. 

isomorphism of calcite and (Foore 
and Brapuey), A., ii, 477. 

dissolution facets of (GAUBERT), A., 
ii, 772. 

Dolomites (KNicuT), A., ii, 478. 

Dotriacontanoic acid and its ethyl ester 
(GascarD), A., i, 1045. 

Dotriacontanol and its iodide (Gascarp), 
A., i, 1045. 

Drinking, influence of, on digestion 
(GROBBELS), A., i, 222. 

Drop weights, determination of physical 
constants by means of (MorGAN and 
CHAZAL ; lenean and KRAMER), A., 
ii, 82; (MorGAN and ScHramM; 
MorGAN and NE viz), A., ii, 33. 

Drugs, action of, on temperature (BAR- 

BOUR and WING), A., i, 458. 
influence of, on each other, as regards 
their action on blood pressure and 
on the uterus (NIcULEScU and 
Boruttav), A., i, 908. 


SUBJECTS. ii. 1073 


Drugs, ii fluence of lecithin on the action 
of (LAvRoy), A., i, 773, 907. 
influence of, on uric acid excretion 
(Asx), A., i, 111. 
pyro-analyses of (ROSENTHALER), A., 
ii, 
See Urine. 
Duodenum, human, lipolytic activity of 
the (FALK), A., i, 759. 
Dyeing, theory of (BANcrRorrt), A., ii, 
178, 250, 436; (v. GEoRGIEVICs), 
A., ii, 436. 
adsorption theory of (BLUCHER and 
FARNAU), A., ii, 841. 
formation of lakes in (SANIN), A., i, 
73. 
experiments in (DAvison), 
120. 
of wool, action of sodium sulphate on 
(Herz and Barraciovues), A,, ii, 
346; (Forr), A., ii, 543. 
Dypnoneanil hydrochloride 
LIEN), A., i, 696. 
Dypnopinacone, constitution and deriva- 
tives of (DeLacre), A., i, 1068. 


Ae 


(REDDE- 


Ear, rabbit’s, action of ultra-violet light 
on the (HENRI and Moycno), A., i, 
902. 

Earths, rare, presence of, in scheelite 

(DE Rouben), A., ii, 694. 

spectroscopy of the (HOFMANN and 
HO6scHELE), A., ii, 204. 

isomorphism of ethyl sulphates and 
acetonylacetates of the (JAEGER), 
A, 4, 704%. 

dimethyl phosphates of (MorGan and 
JAMES), A., i, 135. 

hydrolysis of sulphates of (Katz and 
JAMES), A., ii, 564. 

estimation of, as hydroxides (SMITH 
and JAMEs), A., ii, 492. 

Earth-worms. See under Worms. 

Ebullioscopic constants (BECKMANN and 
LIESCHE), A., ii, 170. 

Echinacea, analysis of roots of (HEYL 
and SraLey), A., i, 1209. 

Eel-slime, chemistry of (Miter and 
REINBACH), A., i, 1023. 

Effluents, estimation of colloids in (Marc 
and Sack), A., ii, 396. 

Eggs, action of cobra poison on the 
vitellus of (DELEZENNE' and 
FournEAv), A., i, 781. 

hen’s, fatty acids of (Morrram), A., i 
225. 
sea-urchin’s, effect of anesthetics on 
(Lituik), A., i, 620. 
Egg-albumin. See Albumin. 
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Egg-yolk, osmotic phenomena of 
(OsporNE and Krnearp), A., i, 451. 


action of emulsions of, on animals | 


(Hanscumipr), A., i, 359. 
lecithin of (R1gpEL), A., i, 1121. 
Egyptian-blue, nature and formation of 
(LaurtzE, McLintrock, and MILs), 
A., ii, 128. 
Eicosenoic acid, and 
(PyHALA), A., i, 921. 


its silver salt 


Eicosipentacosenoic acid, and its salts | 


(PYHALA), A., i, 921. 
Elaidic acid, ammonium 
Master), A., i, 1122. 

Elbaite (VERNADSKI), A., ii, 139. 

Electric arc, cadmium (Lowry and 
ABRAM), A., ii, 786. 

Electric are light, spectroheliographic 


salt (Mc- 


investigation of the (OLDENBERG), A., | 


ii, 81. 

Electric brush discharge in weak acids 
and solutions (Smiru), A., ii, 397. 

Electric couple formed by flames 
(MorEAv), A., ii, 22. 

Electric discharge, luminosity of, in 
gases (STRUTT), A., ii, 599. 

Electric elementary quantum, determin- 
ation of the (WACHTER), A., ii, 417. 
Electric furnace for crucibles (ASKEN- 

Asy), A., ii, 420. 

vacuum (RurFr), A., ii, 336. 
with tungsten tube (FIcHTER and 

OsTERHELD), A., ii, 526. 
Electrical conductivity (ScHLESINGER 

and Martin), A., ii, 703. 

calculation of, in very dilute solutions 
(ARRHENIUS), A., ii, 93. 

of dilute solutions of acids and alkalis 
(PAINE and Evans), A., ii, 835. 

of organic acids in ethyl alcohol 
(WIGHTMAN, WIESEL, and JOoNEs), 
A., ii, 832. 

of weak electrolytes (Derick), A., ii, 
833. 

and viscosity of electrolytes (KRavs), 
A., ii, 90. 

of hydrocarbons and their derivatives 
(WALDEN), A., ii, 91. 

of crystalline salts (TUBANDT and 
LorENz), A., ii, 516, 517. 

of solutions of metallic salts (CLAu- 
SEN), A., ii, 713. 

of mixtures of salts (DoRoscHEVSKI 
and DvorsHANTSCHIK), A., ii, 610. 

of molten salts (WALDEN), A., ii, 330. 

of salt vapours (KALANDYR), A., ii, 
763. 

Electrical conductors, acceleration of 
(Totman, OscerBy, and STEWART), 
A., ii, 241. 

Electricity, new processes for the pro- 
duction of (BEUTNER), A., ii, 420. 
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| Electricity, emission of, by metals, and 
their oxides at high temperatures 
(KayvE and Hicerns), A., ii, 703. 
| Electrification at liquid-gas surfaces 
(McTaceart), A., ii, 762. 
Electrode, calomel (MyERs and AcREE), 
A., ii, 164. 
copper, potential of the (Lewis and 
ACEY), A., ii, 521. 
dropping, in alcoholic solution (NEW- 
BERY), T., 2553; P., 241. 
ferricyanide-ferrocyanide, potential of 
(MULLER), A., ii, 613. 
hydrogen (Myers and Acres), A., ii, 
164 ; (WALPOLE), A., ii, 521. 
potentials of the, in mixtures of 
acetic acid and sodium acetate 
(WALPOLE), T., 2501, 2521; P., 
237, 238. 
Electrodes, absorption of gases by (NEW- 
MAN), A., ii, 703. 
of the third kind (AvERBACR), A., ii, 
95. 


rotating, cheap form of (Lewis), A., 
ii, 483. 

combination of the hydrogen and 
calomel (FuRNEss, HARDMAN, and 
NewseEry), T., 2302; P., 233. 


mercury, oxidation potentials at 
(ForBEs and Bartuett), A., ii, 
795. 

tantalum, use of (Brunck), A., ii, 
482. 


Electrolysis by means of an alternating 
current (GHosH), A., ii, 838. 
superposition of alternating current on 
direct current in (REITLINGER), A., 
ii, 421. 

Electrolyte, potential difference between 
differently concentrated solutions of 
an, separated by a membrane (DONNAN 
and GREEN), A., ii, 705. 

Electrolytes, conductivity and viscosity 

of solutions of (Kraus), A., ii, 90. 

differences of potential due to move- 
ment of (Kruyrt), A., ii, 837. 

action of, on colloidal systems (MINEs), 
A., ii, 445. 

coagulation of colloids by (Krvyt), 
A., ii, 837. 

influence of colloids on the dissociation 
of (PATERNO and CINGOLANI), A., 
ii, 182. 

ternary, dissociation of (WEGSCHEI- 
DER), A., ii, 95; (DRucKER), A., ii, 


243. 
weak, electrical conductivity of 
(Derick), A., ii, 833. 
Electrolytic analysis. See under 
Analysis, 
dissociation (ARRHENIUS), T., 1414; 
P., 165 
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Electrolytic endosmosis 
WALTER), A,, ii, 837. 
processes, connexion between chemical 
and (REICHINSTEIN), A., ii, 23. 
rectifier (BELASIO), A., ii, 378. 
valve action, relation of passivity to 
(ScHuze), A., ii, 334. 
Electromotive force, measurement of, in 
aleohol (FURNEss, HARDMAN, and 


NewsBery), T., 2302; P., 233; 
(NEwsErY), T., 2553; P., 241. 
calculation of, from thermal data 


(PoLLitzer), A., ii, 521. 
studies on a new (BeuTNER), A., ii, 
796. 
Electrons, emission of, from 
solids (Horton), A., ii, 794. 
emission of, 
heated on a Nernst filament (Hor- 
TON), A., ii, 412. 
nuclear (VAN DEN Broek), A., ii, 327. 
Electron conception of valency (JoNEs), 
A., i, 268; (Fry), A., i, 263, 675; 
(NEtson, Beans, and FALk), A,, ii, 
4; (FALK and NEtson), A., ii, 193; 
(BatrEs), A., ii, 451. 
Electron theory and variable valency 
(pE HEEN), A., ii, 119. 
Electrostenolysis (Houimes), A., ii, 523. 
Electro-syntheses(LosANiTscnH), A., i, 6. 
Elements, relations between the atomic 
weights of (Lorine), A., ii, 44. 
constitution and structure of the 
(Couurns), A., ii, 192. 
ultra-violet spark spectra of (L. and 
E. Biocu), A., ii, 509. 
high frequency spectra of (NICHOL- 
son), A., ii, 325; (MosELEy), A, 
ii, 326; (Hicks ; RypBers), A., ii, 
599 ; (VAN DEN Broer), A., ii, 792. 
pole spectra of, in Geissler tubes 
(REISMANN), A., ii, 314. 
Roéntgen ray spectra of (MosELEY), 
A., ii, 14. 
ultimate rays of (DE Gramont), A., 
ii, 604. 
magnetic susceptibility of (Lorine), 
A., ii, 334. 
periodicity of properties of (DHAR), 
, li, 44. 
periodicity of the magnetic properties 
of (PASCAL), A., ii, 618. 
the periodic law in relation to thermo- 
chemistry of (MIxTER), A., ii, 536. 
observations of Follinus on the inde- 
structibility of (JorIssEN), A., ii, 
770. 
non-metallic, wae ions from (Birp 
and Diacs), A., ii, 
Emanation, estimation ae the, from 
underground air at Potsdam(KAu LER), 
A., ii, 88. 


heated 


by various substances | 
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(Byers and | Emetine (WiNDAUS an'l HERMANNS), 


A, 4, 781. 
constitution of, and its salts and de- 
rivatives (HESSE), A., i, 722. 
properties of, and its salts and benzoyl 
derivative (CARR and PyMAN), T., 
1600 ; P., 157. 
Empressite (BRADLEY), A., ii, 737. 
Emulsin, absorption of, by collodion 
(CLAUSEN), A., i, 758. 
equilibria in the hydrolysis of glucos- 
ides by (BouRQUELOT and BRIDEL), 
A., i, 364. 
protein-free, preparation of (OHTA), 
A., i, 215. 
Emulsions, experiments on (NEWMAN), 
A., ii, 183. 
osmotic ’ compressibility of (PERRIN ; 
CosTANTIN), A., ii, 438. 
fluctuations in concentration of (Cos- 


TANTIN), A., ii, 445. 
| Endolipase, sy’ — action of (Ham- 
SIK), A., i, 780 
Energy, exchange of, and _ protein 


metabolism during starvation and 
under-feeding (HArI), A., i, 
1103. 
radiant, transformation of, into chemi- 
cal energy (LIND), A., 1i, 604. 
Enols, constitution of (ScHEIRER and 
Hero tp), A., i, 926. 
Enteroamylase (Loxnon), Bu, ty 
(TE Groen), A., i, 767. 
adaptation of, to chemical stimula- 
tion (TE GROEN), A., i, 221. 
Enterokinase, properties of (MELLANBY 
and Woo.LEy), A., i, 220. 


450 ; 


Enzyme, proteolytic, from sewage 
(DrumMMoND), A., i, 462. 
Enzymes, chemical composition and 


formation of (v. EULER and Cram- 
Er), A., i, 237, 6386; (v. EULER 
and Dernsy), A., i, 636. 

nomenclature of (v. LippMANN), A., 
i, 339. 

effect of Réntgen rays on the activity 
of (RicHARDs), A., ii, 793. 

theory of electrolytic dissociation of 
(MicHak tis), A., i, 443. 

optimum temperature of (Compron), 
A., i, 1149. 

estination of changes caused by, with 
the interferometer (H1rscH), A 
1007. 

specific action of (BouRQUELOT), A., i, 
1147. 

destruction of, by nascent oxygen 
(BurGeE), A., i, 450. 

in the —— organs of the fcetus 
(ScumipT), A., i, 897. 

hydrolysis of proteins by (DERNBY), 
A., li, 353. 


. 
*? 1, 
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Enzymes of alcoholic fermentation, 
action of an electric current on 
the (PALLADIN and MILLIAk), A., 
i, 464. 

digestive, assay of (GRABER), A.,ii, 508. 

emulsin, synthetic action of (RosENn- 
THALER), A., i, 341. 

intracellular, specific action of (AnpER- 
HALDEN, EWALD, IsHIGuRO, and 
WATANABE), A., i, 900. 

lactic, activity of, in presence of 
poisons (RicHEr), A., i, 634. 

oxidation, theory of (WoKEr), A., i, 
603. 

pancreatic (MELLANBY and WOOLLEY), 
A., i, 220, 1020. 

of pancreatic juice in infants (Hess), 
A., i, 103. 

of plants (British AssoctaTIon Rer- 
PORT), A., i, 1040; (Dosy), A., i, 
1042. 

proteolytic, chemistry of (HERZFELD), 
A., i, 1007 

reduction (Bacn), A., i, 215. 

of yeast (HARDEN and Norris), A., i, 
445; (HARDEN and ZiILvA), A., i, 
1035. 

Enzymes. See also :— 

Amygdalase. 

Amygdalinase. 

Amylase. 

Amylopsin. 

Antitrypsin. 

Carboxylase. 

Catalase. 

Diastase. 

Emulsin. 

Endolipase. 

Enteroamyliase. 

— 
repsin. 

ed 

Glucosidase. 

Glyoxalase. 

Invertase. 

Lipase. 

— 
epsin. 

Raclepdiidene, 

Reductase. 

Rennin. 

Steapsin. 

Takadiastase. 

Tetranuclease. 

Trypsin. 

Trypsinogen. 

Tyrosinase, 

Urease. 

Enzyme action (HAmiuin), A., i, 97; 
(FaLk), A., i, 98, 759; (ARMSTRONG 
and Gosnry), A., i, 1149; (FALK 
and Suerura), A., i, 1182. 


INDEX OF 
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Enzyme action, kinetics of (BAREN- 
DRECHT), A., i, 214. 
coupled (Gras), A., i, 1099. 
retardation of, by narcotics (MEYER- 
HOF), A., ii, 450. 

Eosin (tetrabromofluorescein), copper lakes 
of (GrLBERT), A., i, 1170. 

Eosin, ¢etrachloro-, and its derivatives 
(OrNpDoRFF and Hiren), A., i, 544. 
Ephedrine and y-Ephedrine, constitu- 
tion and derivatives of (ScHMIDT), 

A., i, 78, 990. 

apoEphedrine, and its salts (ScuMIDT), 
A., i, 991. 

Epibromohydrin, action of organo-mag- 
nesium compounds on (locirscn), A., 
i, 375. 

d-Epibromohydrin (ABDERHALDEN and 
EICHWALD), A., i, 802. 

Epicamphor, amino-, derivatives of (For- 
STER and Kunz), T., 1732. 

d- and dl-Epicamphor, an their de- 
rivatives (FuRNEssS and Perkry), T., 
2024. 

Epichlorohydrin, action of organo-mag- 

nesium compounds on (locirscn), 
A., i, 375. 

action of magnesium phenylacetylene 
on (Iocirscn), A., i, 403. 

Equation of condition (WounzL), A., ii, 430. 
for gases at low temperatures (Sac- 

KUR), A., ii, 430. 

Duhem-Margules, with reference to 
the gas-laws (RosANOFF ; ROSANOFF 
and Dunpny), A., ii, 619. 

Mendeléev’s, applied to organic liquids 
(HERZ), A., ii, 25. 

van der Waals, modified (ScHAMEs), 

A,, ii, 184. 

derivations from (VAN LAAR), A., 
ii, 341. 

deviations in the constants of 
(Tyrer), A., ii, 431; (VAN LAAR), 
A., ii, 801. 

the quantity 6 in (RicHARDs), A., 
ii, 340. 

of redistribution, Maxwell-Berthoud’s, 
applications of (BAUME), A., ii, 446. 

Equilibrium, cliemical, and spectrum 

analysis (Hiirtic), A., ii, 597. 
laws of displacement of (ARtTés), 
A., ii, 255. 
in gaseous mixtures (GRAssI), A., 
ii, 184. 
Equilibria in gaseous mixtures (SIEGEL), 
A., ii, 528. 

of systems (KURNAKOV), A., ii, 350. 

in quaternary systems (PARRAVANO), 
A., ii, 845. 

in ternary systems (SCHREINEMAKERS), 
A., ii, 41, 113, 184, 255, 350, 548, 
624, 807. 
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See Ionic equilibria. 
theory of 


Equilibria, ionic. 
chemical heterogeneous, 
(Turet), A., ii, 255. 
Erbium re phosphate (Morcan 
and JAmgs), A., i, 135. 
Erepsin (Rona and ARNHEIM), A,, i, 
96. 


Ergot, acetylcholine from (Ewuns), A., 
i, 467. 

Erythrene, preparation of (FARBEN- 
FABRIKEN VoRM. F. BAYER & Co.), 
a & & & | (GERLACH and 
Koetscnav), A., ‘i, 129; (OsTRO- 
MISSLENSKI and KELBASINSKI), A. & 
474. 

Eserine (physostigmine), and its salts 
(Straus), A., i, 78. 

Eseroline and its derivatives (STRAUS), 
A, 1, 7. 

Eskimos, diet and metabolism of (A. and 
M. Krocn), A., i, 106. 

Esterase of blood (RoNA and Bren), A., 
i, 341, 1013. 

Ester, C,H,,0;P, from triethyl phos- 
phite and ethyl chlorocarbonate 
(ArBuzov and Dunry), A., i, 653. 

C,H,,0;P, from triethyl phosphite 
and ethyl bromoacetate (AkBUZOV 
and Duntn), A., i, 653. 

C,H,,0,P, from triethyl phosphite 
and ethyl d-bromopropionate (ARBU- 
zov and Dunrn), A., i, 653. 


C,9H,,0;P, from ethyl a-bromobutyr- | 
ate and triethyl phosphite (ARBU- | 


zov and DunIn), A., i, 653. 
Esters, action of amino-acids on (HAm- 

LIN), A., i, 97. 

velocity of hydrolysis of (PALOMAA), 
A., 1, 136. 

action of magnesium alkyl haloids on 
(STADNIKOY), A., i, 954. 

saponification of, by sulphuric acid 
(BouGAULT), A., i, 839. 

estimation of, 


VIERE), A., ii, 750. 
Esterification by ultra-violet light | 
(STOERMER and LapEwie), A., i, 


966. 


of acids, by means of inorganic acids | 


(Boprovx), A., ii, 117. 
Ethane, physical properties of (MAAsS 
and McIntosH), A., i, 473. 
Ethane, s-bromofluoro- (Swarts), A., i, 
475. 
s-tetrachloro-, | decomposition of 
(CHEMISCHE FABRIK GRIESHEIM- 
ELEKtTkON), A., i, 8. 
hexanitro- (WILL), A., i, 474. 
Ethanes, chloro-, estimation of (Gow1NG- 
Scopes), A., ii, 779. 
Ethanesulphon-nitramide 
MONT), A., i, 22. 


(FRANCHI- 


in essential oils (N1I- 
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| Ethers, preparation of, from acetals 
(TsCHITSCHIBABIN and JELGASIN), 
A., i, 1065; (SpAru), A., i, 1129. 
synthesis of (TscHITSCHIBABIN and 
JELGASIN), A., i, 276. 
Ethoxides, reactions of alkyl haloids 
with (SHRODER and AcrREk), T., 2582; 


| P., 228. 
| Ethoxyanilino-p-benzoquinone, diiodo- 
(JACKSON and Botton), A., i, 551. 


| Ethoxybenzeneazo-1-naphthols and their 

| derivatives (CHARRIER and CASALE), 

| A., i, 749. 

| 2-o-Ethoxybenzeneazo-1-naphthol, 

ethers of, and their salts (CHARRIER 

and Ferrer), A., i, 1179. 

| 4-0-Ethoxybenzeneazo-l-naphthyl- 
amine and its derivatives (CASALE 
and CAsALE-Saccut), A., i, 1180. 

Ethoxy--benzoquinone, diiodohydroxy-, 
and its salts and derivatives (JACKSON 
and Boron), A., i, 551. 

8-Ethoxybutane, a-chloro- 
A., i, 394. 

7-Ethoxybutyric _ methyl 
(PALoMAA), A., 

| 5-Ethoxy-3:7 Fmd By 4: 5-dihydrouric 

| acid and 4-hydroxy- (Bitrz and 


(IocrrscH), 


ester 


| Damm), A., i, 1094. 

| §-Ethoxy-3:7-dimethyl-9-ethylhydant- 

| oylearbamide (Birtz and Srrure), 

| A., i, 588. 

5- -Ethoxy-1: 3-dimethylhydantoylcarb- 
amic acid, ethyl ester (BILTz and 
Damm), A., i, 1097. 

5-Ethoxy-3:7-dimethylhydantoylcarb- 


| amide (Bitrz and Srrvure), A., i, 
| 588. 
5-Ethoxy-1:3-dimethyluramil-7-carb- 
| oxylic acid, esters (Bitz and 
SrrvFe), A., i, 587. 
| 5-Ethoxy-3:7-dimethylisouric acid 


(Biirz and Damm), A., i, 1094. 
Ethoxydiphenylacetic acid and its silver 

salt (ZALKIND and PESCHEKEROVA), 

A., i, 960. 

a- Ethoxy- aa-diphenylacetic acid, crys- 


= of (JOHNSEN), A., i, 
1070 

a- Ethoxy-a8- diphenylethane (SpAru), 
A., i, 822. 

6- -Ethoxy-2: 4-diphenylpyridine, 3-cyano- 
(v. Meyer, Bercr, OfHLER, and 
ScHLETTER), A., i, 1000. 

a nly 1:2- or 2:1- 
hydroxy- (SpATu), A., i, 651. 


| Ethoxy groups. See Ethoxyl groups. 
ey Retr om a ON 
ole (Maron and Biocn), A., i, 577. 
Ethoxyl groups, replacement of (Tscuit- 
SCHIBABIN and JELGASIN), A., i, 
276. 
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4-Ethoxylactanilide, 2-amino-, deriva- 
tives of (MARoNn and Btocn), A., i, 
577. 
Ethoxymethylenemalononitrile (PAssa- 
LACQUA), A., i, 24. 
w-Ethoxymethylfurfuraldehyde, prepar- 
ation and derivatives of (FiscHER and 
v. NEYMAN), A., i, 569. 
e-Ethoxy-8-methylhexane (SpA), A., 
i, 651. 
5-Ethoxy-1-methylhydantoylamide 
(Bittz and Damm), A., i, 1096. 
5-Ethoxy-1-methylhydantoylcarbamic 
acid, ethyl and methyl esters (BiLrz 
and Damm), A., i, 1096. 
1-Ethoxy-5-methyl-2-methylenecou- 
maran, 1:4:6-¢ribromo- (FRIES, GROss- 
SELBECK and WicKB), A., i, 311. 
4-Ethoxymethyltetrahydropyrimid-2:6- 
dione (JoHNSON and CHERNOFF), A., 
i, 1091. 
4-Ethoxymethyltetrahydro-6-pyrimid- 
one, 2-thio- (JOHNSON and CHERNOFF), 
A., i, 1091. 
5-Ethoxy-1-methyluramil-7-carboxylic 
acid, esters of (Binrz, Kartre, and 
StrvuFE), A., i, 592. 
a-Ethoxy-a-phenylethane (SrArn), A., 
i, 651. 
8-Ethoxy-8-phenylethyl 
(Spar), A., i, 822. 
8-Ethoxyphenylethylamine 
and FUmrer), A., i, 254. 
3-Ethoxy-1-phenylperinaphthindene, 1- 
hydroxy- (CALDERARO), A., i, 41. 
2-Ethoxy-5-phenylpenthiazolid-4-one, 
2-thiol- (HoLMBERG), A., i, 325. 
8-Ethoxy-y-phenyl--propylamine 
(HovusBen and Finrer), A., i, 254. 
8-Ethoxypropane, a-chloro- (locirscH), 
A., i, 394. 
a-Ethoxypropionobenzamide, B-tri- 
chloro-a- (8’-trichloro-a’-hydroxy)-, 
and its derivatives (CRowTHER, Mc- 
ComBrk, and READE), T., 942; P., 58. 
6-Ethoxy-4-quinolyl bromoethyl, bromo- 
methyl, chloromethyl, diethylamino- 
methyl, methylaminomethyl, and pi- 


bromide 


(HovsEN 


| 
| 
| 
| 
| 


peridylmethy] ketones, and their salts 


(KAuFMANN), A., i, 730. 
Ethoxysilico-ethane, pen/achloro- (MAnr- 
TIN), T., 2867. 
y-Ethoxystearic acid 
Hatta), A., i, 12. 
3-Ethoxy-2:4:5:6-tetramethylpyridine 
and its picrate (PLANCHER and ZAM- 
BONINI), A., i, 321. 
w-Ethoxy-p-toluic acid, and its silver 
salt and ethy! ester (ZALKIND), A.., i, 
958. 
5-Ethoxy-3:7:9:trimethylhydantoylearb- 


(EckErT and 
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5-Ethoxyuramil-7-carboxylic acid, esters 
of, and their salts (BiLtz, KARTrTE, 
and SrruFe), A., i, 591. 

Ethyl alcohol, ebullioscopic constant for 
(BECKMANN, LIESCHE, and _ V. 
Bossk), A., ii, 622. 

distillation of (CHENARD), A., ii, 623. 
theory of fractional distillation of 
water and (CHENARD), A., ii, 711. 
osmotic pressure of, and of its solu- 

tions (Price), P., 269. 
equilibrium in the system: acetic acid, 
ethyl acetate, water and (FLETCHER 
and JoNnEs), T., 1543; P., 118. 
thermal investigations of mixtures of 
benzene and (V1ALA), A., i, 155. 
distribution of, between benzene and 
water (BUBANOVICG), A., ii, 112. 
action of chlorine peroxide on (BHa- 
puRI), A., i, 8 
boiling points of mixtures of ethyl 
iodide and (JANA and SEN-GupTa), 
A., ii, 102. 
velocity of reaction of hydrochloric 
acid and (Kiupr), A., ii, 189. 
equilibrium of m-xylene, water, and 
(Hott and Betz), T., 633. 
detection of (BLANKsMA), A., ii, 150. 
detection of, in presence of acetalde- 
hyde, acetone, and methyl] alcohol 
(TONINELLI), A., ii, 497. 
estimation of, with the spindle pyk- 
nometer (WisTENFELD and FoEHR), 
A., ii, 681. 
estimation of, in the Tropics (BRowN- 
ING and Symons), A., ii, 780. 
estimation of water in (JONES and 
Lapworth), T., 1804; P., 202. 
Ethyl alcohol, 8-fluoro- (Swarts), A., 
i, 475. 

Ethyl ether, equilibrium in the system, 
potassium and mercuric iodides and 
water (DUNNINGHAM), T., 368, 724, 
2623 ; P., 8, 58, 107. 

cool flames obtained with (LEIGHTON), 
A., ii, 803. 

action of bromine on (TSCHELINCEY), 
A., i, 185 ; (ArBuzov), A., i, 478. 

compound of manganese tribromide 
and (DuceLLizz and RAYNAUD), 
A., ii, 273, 470. 


| Ethyl iodide, boiling points of mixtures 


| a-Ethyl-a-allylacetophenone, 


of ethyl alcohol and (JANA and 
Sen-Gurpta), A., ii, 102. 

sulphate, preparation of (LILIEN- 
FELD), A., i, 919. 

and its 

oxime (HALLER and BAvER), A., i, 549. 


| Ethylamine, preparation of (Ferrer), 


amide (Biirz and SrruF®), A., i, 588. | 


A., i, 665. 
equilibrium of water and (Bavup, 
DvucE.uixz, and Gay), A., i, 391. 
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Ethylamine, action of, on benzoylde- 
hydracetic acid (Scnérr.e), A., ii, 
408. 

aurichloride (Straus), A., i, 79. 
compounds of mercuric chloride and 
(WipMAN), A., i, 149. 

Ethylamine, 8-bromo-, change of, into 
dimethyleneimine hydrobromide 
(FREUNDLICH and NruMANN), A., 
ii, 448, 

a-Ethylaminodibenzylidenehydrazine 
and its hydrochloride (Stotté and 
HeELweErrs#), A., i, 750. 

6-Ethylamino-2:3-dihydro-2-pyrimidone, 
and 5-amino-, and 5-nitro- (JoHNs and 
HENDRIX), A., i, 1177. 

5-Ethylamino-3:7-dimethyl-9-ethylhyd- 
antoylcarbamide (Bi_Tz and SrrvuFs), 
A., i, 588. 

Ethylaminophenylarsinic 
SLIN), A., i, 761. 

3-Ethylaminophenylmethylnitroamine, 
2:4:6-trinitro- (VAN RoMBURGH and 
ScuepeErs), A., i, 37. 

2-Ethylaminothiophen and its acetyl 
derivative (STEINKOPF and LirzKEN- 
DORF), A., i, 426. 

2-Ethylamino-m-toluic acid {HouseEn, 
FREUND, and KELLNER), A., i, 43. 

Ethylammonium iridi- and 
chlorides (v. FRAENKEL), A., i, 389. 

Ethylbenzene, aminohydroxy-. See a- 
Phenylethylamine, 8-hydroxy-. 

o-p-Ethylbenzeneazo-p-ethylphenol (v. 
AuwWERs and MIcHAELIs), A., i, 747. 

Ethylborneol, and its phenylurethane 
(HALLER and Lovvrier), A., i, 555. 

Ethyl y-bromo--butyl ketone and its 
semicarbazone (WOHLGEMUTH), A., i, 
929. 

a-Ethylbutaldehyde, 8-hydroxy- (Kynri- 
AKIDEs), A., i, 489. 

Ethyl-n-butylearbinol, resolution and 
salts of (KENyon), T., 2238. 

Ethyl-sec-butylhydroxylamines, iso- 
meric, and their salts (Jones and 
NEvFFER), A., i, 1167. 

a-Ethylbutyrylcearbamide, a-bromo-, pre- 
paration of (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 944. 

1(or 2)-a-Ethylbutyrylnaphthalene-2 (or 
1)-carboxylic acid and its derivatives 
(FREUND, FLEISCHER, and Cony), A., 
i, 48. 

2-a-Ethylbutyrylnaphthalene-3-carb- 


acid (Ocu- 


oxylic acid and its derivatives, 
(FREUND, FLEIscHER, and Cony), 
A., i, 48. 


1-a-Ethylbutyrylnaphthalene-8-carb- 
oxylic acid and its methyl ester 
(FREUND, FLEISCHER, and Coun), A., 
i, 48. 


rhodi- | 


| Ethylenedithioacetic acid 
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Ethyleamphoroxime and its phenyl- 
urethane (HALLER and LOUVRIER), 
A., i, 556. 

Ethylcearbamide, 8-¢richloro-a-hydroxy-, 
preparation of (Coppin and TiTHER- 
LEY), T., 33. 

m- and p-Ethylearbonatobenzenesulph- 
onic acids, derivatives of (ZincKE and 
Eset), A., i, 526, 681. 

p-Ethylcarbonatophenyl mercaptan and 
its benzoyl derivative (ZINCKE and 
Eset), A., i, 681. 

Ethylcarbonatosantalin (CAIN, SIMON- 
SEN, and Smirn), T., 1337. 

Ethylearbonatosyringaic acid 
sius), A., i, 1072. 

C-Ethylisocarbopyrotritarie acid, ethyl 
ester (WILLSTATTER and CLARKE), A., 
i, 288. 

Ethyl -chloro-x-butyl and -propyl 
ketones, and their derivatives (WoHL- 
GEMUTH), A., i, 929. 

Ethyl a-chloro-7-propyl ketone(BLAIsE), 
A., i, 1052. 

a-Ethyl-aa-diallylacetophenone (HAL- 
LER and BAvEr), A., i, 549. 

Ethyldimethylsuccinyl chloride (Ha- 
worTH and Kine), T., 1349. 

Ethylene, pliysical properties of (MAAss 

and McInrosH), A., i, 473. 

action of chlorine derivatives of, on 
benzene (BOESEKEN and BAsTET), 
A., i, 156. 


(LEp- 


| Ethylene dibromide, analysis of mix- 


tures of toluene, carbon tetrachloride 
and (Scnu1ze), A., ii, 300. 
dichloride, vapour pressures of mix- 
tures of benzene and (SCHULZE and 
Hock), A., ii, 186. 
Ethylene, (richloro-, 
(CHEMISCHE FaAsbRIK 
ELEKTRON), A., i, 8. 
Ethylenes, s-dichloro-, isomeric, struc- 
ture of (CHAVANNE), A., i, 1045. 
Ethyleneallophanic acid. See Glyoxa- 
lidone-1-carboxylic acid. 
Ethylenebisphenylethyl--thiocarb- 
amide (Kucira), A, i, 435. 
Ethylenebis-phenyl-)-thiocarbamide 


preparation of 
GRIESHEIM- 


and its salts (Kuéera), A., i, 
435. 
Ethylenediamine, action of metallic 


hydroxides with (TRAUBE and LOEWE), 
A., i, 809. : 
Ethylenediaminemercuric salts (TRAUBE 
and Loewe), A., i, 810. 
Ethylenediaminesulphonic acid(TRAUBE 
and Vockrropt), A., ii, 559. 
aa-Ethyleneglutaric acid (MErRESH- 
KOVSKI), A., i, 923. 
(RAMBERG 
and TiBere), A., i, 384. 
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Ethylenethioglycollic acid. See Ethyl- 
enedithiolacetic avid. 


Ethylenethiolacetato-platinum (Ram- 
BERG and TIBERG), A,, i, 385. 
Ethylenethiolacetatoplato-acid, di- 


chloro-, and its potassium salt (RAM- 
BERG and TrBERG), A., i, 385. 


Ethylenic d:bromides, conversion of, 
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N-Ethylisatoic anhydride (HovBEN, 
FreuND, and KELLNER), A., i, 43. 
Ethyl-lactic acid, menthyl ester (NEv- 

BERGER), A., i, 13. 
Ethylmalonic acid, a-chloro- (BLAIsE), 
A., i, 1051. 


| Ethyl mereaptan, phytochemical forma- 


into the corresponding glycols (BAIN- | 


BRIDGE), T., 2291; P., 232. 
Ethylenic compounds, ali} hatic, catalytic 
hydrogenation of, iv presence of nickel 
(BrocHeEtT and Bau ER; BrocHET and 
CaBarRer), A., i, 1069. 
ee chromate 
, i, 301 
a- Bthyigalactoside, synthesis of (HERIs- 
sEY and Ausry), A., i, 498 
identity of galactitol and (FIscHEr), 
A., i, 389. 
8-Ethylgalactoside, biochemical prepara- 
tion of (BouRQUELOT and Movene), 
A., i, 1125. 
«-Ethylglucoside, preparation of (Av- 
BRY), 
biochemical synthesis of (BoURQUELOT 
and Ausry), A., i, 144. 
8-Ethylglucoside, preparation of (Corr- 
RE), A., i, 144. 
Ethylglycylmethylenemalonic 
ethyl ester (Levy), T., 31. 
Ethylglyoxal, and its acetal and semi- 
carbazone (DAKIN and Dup ey), T., 
2457 ; P., 108. 
4-Ethylglyoxaline, 8-amino-, =? of, 
on muscle (QUAGLIARIELLO), A ms * 
1111. 
5-Ethylheptane, 
i, 674. 
ee y-chloro- (HALSE), A., i, 


(WIENHAUS), 


A., i, 1125. 


acid, 


8-chloro- (HAusk), A., 


N ‘Etiyhomopiperonylamin (DECKER), 
-» 1, 162 

Ethylhydrocupreine, salt of salicyclic 
acid and (VEREINIGTE CHININFAB- 
RIKEN ZIMMER & Co.), A., i, 572. 

Ethyl y-hydroxy-n-butyl and -propyl 
ketones, aud their derivatives (WouL- 
GEMUTH), A., i, 929. 

Ethylideneacetone, preparation of (Ky- 
RIAKIDEs), A., i, 489. 

Ethylidenecarbamide, ¢richloro- (Cor- 
PIN and TiITHERLEY), '., 35. 

Ethylidenedicarbamide, ¢richloro-, pre- 
paration of (Corpin and TITHERLEY), 
T., 36. 

Ethylidene glycol, preparation of ethers 
and esters of (CHEMISCHE FABRIK 
GRIESHEIM-ELEKTRON), A., i, 1045. 

** Ethylidenetrimethylene,” constitution 

f (FavorskI and Bara.in), A., i, 
815. 


ation of (NEUBERG and Norp), A., i, 
1046. 

N-Ethylnorhydrastinine, platinichloride 
of (Decker), A., i, 198. 

8-Ethyloctane (SpArH), A., i, 3. 

Ethyloxamethane, BB8-trichloro-a- 
bromo-, and aS 88-tetrachloro-, and 
their derivatives (Frist, NIssEN, and 
STADLER), A., i, 666. 

Ethyl-Ay- ‘ewe 3-bromo- (MERESH- 


KOVSKI), A., i, 372. 

Ethylperimidine (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 
91. 


2-Ethyl-1-propyl-2-allyl-1:2:3:4-tetra- 
hydrotsoquinolinium iodides (WEDE- 
KIND and BanpDAv), A., i, 83. 

Ethyl-n-propylearbinol, resolution and 
salts of (KENYoN), T., 2236. 

a-Ethyl-8-n- and -iso-propylhydroxyl- 
amines and their salts (HECKER), 
A., i, 256. 

B-Ethyl-a-n- and -iso-propylhydroxyl- 
amines and their salts (HECKER), A., 
i, 256. 

dl, d- and Jl-Ethylisopropylmalonamic 
acids, and their esters (FISCHER, 
Roupek, and Brauns), A., i, 248. 

dl-, d-, and Jl-Ethylisopropylmalonic 
acids and their esters (FISCHER, 
Ruope, and Bravuns), A., i, 248. 

1-Ethyl1-2-propy]-1:2:3:4-tetrahydroiso- 
quinoline and its salts (WEDEKIND 
and BANDAU), A., i, 83. 

2-Ethyl-1-propy]l-1:2:3:4-tetrahydroiso- 
quinoline and its picrate (WEDEKIND 
and BANDAU), A., i, 82. 
2-Ethyl-1-propyl-1:2:3:4-tetrahydroiso- 
quinolinium-iodide-2-acetic acid, /- 
menthyl esters (WEDEKIND and 
BanpAv), A., i, 731. 
o-Ethylpyrogallol and its acety) deriva- 
tive (CLEMMENSEN), A., i, 272. 
4-Ethylquinoline, 2-chloro-, 2-hydroxy-, 
and their salts, and derivatives 
(Woun.icr), A., i, 201. 

4-Ethylresorcinol (CLEMMENSEN), A., i, 
271. 

Ethyl-y-selenopyrine (MIcHAELIs and 
Dunv1ze), A., i, 583. 


2-Ethyltetrahydrofuran( WoHLGEMUTH), 
A., i, 929. 

Ethylthiolacetic acid, a- and 8-platinous 
salts, configuration of (RAMBERG), A., 
i, 13. 
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2-Ethylthiol-6-ethylaminopyrimidine 
(Jouns and HENpDRIX), A., i, 1177. 

eee 
(FiscHerR), A., i, 663. 

Eucarvoxime, pater reduction of 
(WaLLAcH, Atsricnt, and KLEIN), 
A., i, 65. 

y- Eucryptite (Jancer and Srmex), A 
ii, 

Euglobulin, relation between y-globulin 
and (Cuick), A., i, 1145. 

Euxanthic acid, constitution and deri- 
vatives of (HERzIG and STANGER), A., 
i, 298. 

Evernic acid, constitution of (E. and 
H. O. L. Fiscner), A., i, 417. 

Explosions, photographic analysis of 
(Drxon, CAMPBELL, and SLATER), A., 
ii, 708. 

Explosives, heat test for (EGERTON), A 
ii, 390. 

Extraction, methods of (MARDEN),A., ii 
483; (MARDEN and ELtiorr), A.,, ii, 
853. 

Extraction apparatus (ZWIKKER ; 
CHATTOPADHYAY), A., ii, 120; 
(THar), A., ii, 194; (Pinkus; 
BuppE), A., ii, 355; (FReuNp), A., 
ii, 644. 

Exudates, proteins of (UsIHARA), A., i, 
626. 

Eye, estimation of nitrogen in the vitre- 
ous humour of the (KocHMANN), A., i, 
899. 


F. 


Feces, amount of bacteria in (OSBORNE 

and MENDEL), A., i, 1025. 

detection and estimation of carbo- 
hydrates in (Desust and Con- 
STANT), A., ii, 587. 

estimation of calcium in 
HEIDE), A., ii, 746. 

estimation of fat in (SAxoN), A., ii, 
392. 

Faraday, value of the 
VINAL), A., ii, 520. 
Faraday lecture (ARRHENIUS), T., 

1414; P., 165. 
Faraday's law applied to gas reactions 
(LE Buanc), A., ii, 12. 
Fasting studies (Witsox and Hawk), 
A., i, 221; (BLATHERWICK and 
Hawk), A a 222. 
Fat or Fats (PascaL), A., i, 654, 
natural, synthesis of, in reference to 
the phase rule (KREMANN and 
Kropscg), A., ii, 637. 

— and dispersion of (SzAL- 
Acyi), A., ii, 753. 

of blood (Boor), A., i, 1183. 


CVI. ii. 


(Vv. DER 


(BATES and 
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| Fat or Fatsin butter. See under Butter. 


in cheese. See under Cheese. 

in cream. See under Cream. 

of marine animals, reaction of (Ton- 
TELLI and JAFFE), A., ii, 822. 

in milk. See under Milk. 

glycerides of (BémeR, Krénic, Ley, 
and MERTEN), A., ii, 305. 

influence of, on growth (OsBOoRNE, 
MENDEL, Ferry, and WAKEMAN), 
A., i, 619. 

absorption of (BLoor), A., i, 224. 

catalytic hydrogenation of (IPATIEV), 

sy 

saponification of (GosKk), A., ii, 225. 

unsaponifiable constituents of (MarR- 
cUsson and MEYERHEIM), A., ii, 
503. 

action of osmium tetroxide in the hard- 
ening of (NORMANN and ScHICcK), 
A., i, 926. 

formation of sugar from (RovuBIT- 


SCHEK), A., i, 106. 
hardened, as foods (LEHMANN), A., i, 
1016. 


optically active, [ae mene gy of (ABDER- 
HALDEN and EIcHWALD), A., i, 801. 

separation of liquid from ‘solid ‘fatty 
acids in(DE WAELE), A., ii, 782. 

action of ricinus lipase on (TANCoy), 
A., i, 759. 

determination of the acetyl number of 
(HOLLAND), A., ii, 589. 

reaction of, with dyes (MARTINOTTI!), 
A., ii, 684. 

apparatus for extraction of (SToKEs), 
A., ii, 644. 

detection of nickel in (KERR), A.,, ii, 
298. 

vegetable, detection of, in animal fats 
(KLOSTERMANN), A., ii, 78. 

apparatus for estimation of (BRINs- 
MAID), A., ii, 503. 

estimation of, in blood (BLoor), A 
ii, 392. 

estimation of, in feeces (SAxoNn), A., 
ii, 392. 

estimation of cholesterol in (KLosTER- 
MANN), A., ii, 586. 

estimation of the iodine number of 
(MEIGEN and WINOGRADOFF), A., 
ii, 501; (WEIsER and DoNnATnR), 
A., ii, 753. 

Fatigue, effect of adrenaline on (Grvu- 

BER), A., i, 352. 

protozoan protoplasm as an indicator 
of (UNDERHILL and WoopDRUFF), 
A., i, 352. 

Felspars from the Urals (ARscHINOV), 

A., ii, 479. 

decomposition and isomorphism of 
(SpPLICHAL), A., ii, 211. 
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Fenchenes, ozonisation of (Komppa and 
HintTikKaA), A., i, 557. 
Fenchocamphorone, synthesis and oxid- 
ation of (Komppa), A., i, 556. 
Fennel oil, hydrogen number of (AL- 
BRIGHT), A., ii, 819. 
Fermentation, theory of (BUCHNER and 
Skraup), A., i, 635. 
equilibria in (BouRQUELOT and Bri- 
DEL), A., i, 341, 364. 
changes in hydrogen-ion concentration 
during (LUEks), A., i, 909. 
changes in vegetable organs during 
(MotiiArp), A., i, 1189. 
alcoholic (KosryrscHey), A., i, 635 ; 
(Ivanov), A., i, 789 
mechanism of (v. LEBEDEV), A., i, 
463, 635. 
formation of acetaldehyde in (NEv- 
BERG and Kers), A., i, 118, 
1035 ; (KostyTscHEvy), A., i,1034. 
action of an electric current on the 


enzymes of (PALLADINand MIL- | 


LIAK), A., i, 464. 
formation of lactic acid and of gly- 


cerol during (OPPENHEIMER), A., 


i, 363 
influence of mercury on (Norrry), 
A., i, 118. 
action of water in (PALLADIN), A., 
i, 465. 
yeast (Lvov), A., i, 1161. 
sugar free, (NEUBERG and KERB), 
A., i, 118, 687, 785; (NEUBERG 
and RosENTHAL), A., i, 636. 
dihydroxyacetone as a product of 
(BoYsEN-JENSEN), A., i, 362. 
function of glycogen in (v. EULER), 
A., i, 
Ferri-allophane (NIKOLAEVSK!), A., ii, 
284 


Ferric salts. See under Iron. 

Ferricyanides, estimation of, volume- 
trically (MULLER and SEIDEL), A., ii, 
594. 

Ferricyanide-ferrocyanide 
See Electrode. 

Ferri- and Ferro-cyanides of betaines 
(RoEpeEr), A., i, 25. 

Ferri-perchlorates, -phosphates, and 
-sulphates (WEINLAND and Enscra- 
BER), A., ii, 132. 

Ferrocyanides, estimation of (DE Kon- 
Nick and JoAssARt), A., ii, 594. 

Ferronitric oxide. See under Iron. 

Ferropyrroles, attempts to prepare 
(Oppo), A., i, 1176. 

Ferrozirconium, analysis of (WEIss and 
TRAUTMANN), A., ii, 299. 

Fibre, estimation of (STIEGLER), A., ii, 


electrode. 


Fibrin (Hexma), A., i, 754, 895, 1013. 
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Fibrinogen (WuipPLE), A., i, 218; 

(GooppasTtuRE), A., i, 219. 
coagulation of (PIrrTRE and Via), 
A., i, 441. 

Filter from which a precipitate can be 
removed quantitatively (TrurzeR), 
A., ii, 141. 

Filters, porcelain, action of, on salt 
solutions (Hicks), A., ii, 807. 

Filter-desiccator (CLAASZ), A., ii, 556. 

Filter-paper, adsorption by (GoRDON), 
A., ii, 436. 

Filtration, relation of pulsation to 
(GesE.L), A., ii, 451. 

Filtration tube (PETERs), A., ii, 214. 

Fir, Douglas, constituents of the oil 
from (ScHoRGER), A., i, 71. 

Firedamp, inflammability of (LErRINCcE- 
RINGUET), A., ii, 621. 

Fish, respiration of (GARDNER and 

LEETHAM), A., i, 1149. 

composition of the blood and urine of 
(Dents), A., i, 106. 

secretions of the skin of (MULLER and 
REINBACH), A., i, 1023. 

influence of cold storage on the com- 
position and nutritive value of 
(SmiTH ; PERLZWEIG, and Gigs), A., 
i, 228. 

Flames, spectra of (BANCROFT and 
WEISER), A., ii, 317, 398. 

formation of electric couples by 
(MorEAv), A., ii, 22. 

charged with chlorine, couples formed 
by (MorEAv), A., ii, 164. 

of low temperature (LeicnTon), A., ii, 
803. 

Bunsen, ignition velocity in the inner 
cone of (UBBELOHDE and HorsAss), 
A., ii, 550. 

water-gas equilibrium in hydrocarbon 
(ANDREW), T., 444; P., 22. 

non-homogeneous, temperature of 
(Konn), A., ii, 166. 

reversed, reactions in (MEYER and 
KersTEIn), A., ii, 458. 

Flask with round-in __ still-head 
(Wempe), A., ii, 451. 

Flavone, synthesis of (Stmonis), A., i, 
980. 

Flavones, relation between antho- 
eyanins and (WILLSTATTER and MAL- 
LIson), A., i, 1081. 

Flour, bleaching of, by nitrogen perox- 
ide (Moore and Witson), A., i, 
231. 

presence of sulphates in (Cripps and 
Wricat), A., ii, 816. 

estimation of cellulose in (LINDET), 
A., ii, 500. 

estimation of gliadin in (OLson), A., ii, 
156. 
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Fluidity of liquid mixtures, influence of 
volume change on the (Gipson), A., ii, 
339. 
Fluorenoneanil, salts of (REDDELIEN), 
A., i, 696. 
Fluorescein (Vv. Lirpic), A., i, 49. 
adsorption of, by charcoal (TRUMPLER), 
A., ii, 716. 

and resorcinolbenzein (KEHRMANN), 
A., i, 290 

compounds of, 
quinoline (FiscHERand HOFFMANN), 
A., i, 866. 

derivatives, oxonium carbonates from 
(KEHRMANN and Bonn), A., i, 
314. 

Fluorescein, ¢e/rachloro-, and its deriva- 
tives (ORNDORFF and Hircn), A 
543. 

Fluoresceincarbinolcarboxylic acid, 
tetrachloro- (ORNDORFF and Hircw), 
| = i, 543. 

Fluorescence, dependence of, on concen- 
tration (MECKLENBURG and VALEN- 
TINER), A., ii, 320. 

Fluorine in the animal organism (GAU- 

TIER), A., i, 352. 

in fresh water (GAUTIER and CLAUs- 
MANN), A., ii, 558. 

influence of ingestion of, on chlorine 
and calcium metabolism(ScHWyYZER), 
A., i, 450. 

Hydrofiuoric acid, of 
(Rurr and Braun), A., 

Fluorides, soluble, action of weak 
acids on (RICHARDs), A., ii, 558. 

Fluorine organic compounds (RINKEs), 
A., i, 679, 1200. 

Fluorine, detection of, in wines(BLAREZ), 

A,, ii, 286. 

estimation of, volumetrically (BEL- 
Lucel), A., ii, 574. 

estimation of, in mineral waters (GAU- 
TIER and CLAUSMANN), A., ii, 572. 

Fluorite, optical constants of (MARBACRH), 
A., & 337. 

Fluorocyclene and its bromo- and nitro- 
derivatives (DzIEWONSKI and LEyYKo), 
A., i, 826. 

Fluorone derivatives (Pore), T., 


9 1, 


preparation 
li, 263. 


251. 


Fluorspar, analysis of (BIpTEL), A., ii, 
295. 
Fodder, dry, amylase in (NErpDI¢), A., i, 


914, 

Foetus, enzymes in the digestive organs 
of the human (Scumipr), A., i, 897. 
Folia digitalis, manganese in (FREUND), 

A., i, 912. 
Food, restricted, effect of, on growth and 
reproduc tion (Harr and McCo..vo ; 


with pyridine and | 


| Formaldehyde, 
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Food, effect of amount of, on metabolism 

(MoreuULIs), A., i, 619. 

creatine and creatinine in (CHESNUT), 
A., i, 624. 

use of hardened fats as (LEHMANN), 
A., i, 1016. 

specific réle of, in relation to the urine 
(BLATHERWICEK), A., i, 627. 

estimation of dextrins and sugars in 
(Murreter), A., ii, 751. 

volumetric estimation of phosphoric 
acid in (Pry), A., ii, 290. 

estimation of © saccharin ” in (Dv- 
RAND), A., ii, 227. 

Foodstuffs, effect of injection of, on 
gaseous exchange (CSERNA and 
KELEMEN), A., i, 1102. 

Formaldehyde, formation of, from chloro- 

phyll (WARNER), A,, i, 563. 

production of, by oxidation (RosEN- 
THALER), A., i, 249. 

electrolysis of, with evolution of 
anodic hydrogen (MiLiER and 
HocustTE?teEr), A., ii, 615. 

catalase and peroxydase reactions of 
(WoKER), A., i, 603. 

vapours of, and its polymerides (AUER- 
BACH and PLUDDEMANN), A., i, 
488. 

metallic salts of (FRANZEN), A., i, 
661. 

detection of, and _ its 
(FincKk), A., ii, 303. 

thio-, preparation of 

(VANINO and ScHINNER), A., i, 807. 

Formaldehydesulphurous acid. See 
Methanesulphonic acid, hydroxy-. 

Formamide, viscosity of binary liquid 

mixtures containing (MERRY and 
TuRNER), T., 748; P., 60. 

viscosities of mixtures of alcohols 
with (ENGLIsH and TuRNER), T. 
1656 ; P., 187. 


compounds 


| Formamidine disulphide dithionate and 


Hart, McCoiivum, and STEENBOCK), | 


A,, i, 620. 


trichloroacetate (FICHTER and 
Braun), A., i, 811. 
Formamidinethiolacetic acid and its 
hydrochloride (RAY and FERNANDEs), 
Zey Saees F., 161. 
Formic acid, discovery of (CHATTAWAY), 
A, & 246. 
preparation of (CHaTTaway), T., 151. 
catalytic synthesis of (BREDIG and 
CarTER), A., i, 377. 
mutual solubility of benzene and 
(Ewrns), T., 350; P., 3. 
salts of, conductivity of (SCHLESINGER 
and MARTIN), A., ii, 703. 
decomposition of (LEv1 and Prva), 
A., i, 480. 
strontium salt, preparation of (UR- 
BAN), A., i, 652 
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Formic acid, uranyl salts (Covrrots), 
A., i, 799 
ether esters of (PALoMAA), A., i, 137. 
detection of (Mert), A., ii, 589. 
estimation of (Horrenrots), A., ii, 
501. 
Formo-a888-tetrachloroethylamide 
(Frist, Nissen, and STADLER), A., i, 
667. 
Formo-a-trichloromethyl-88-dicarbo- 


INDEX OF 


ethoxyethylamide (Frist, Nissen, and | 


STADLER), A., i, 667. 
**Formo-choline.” See Trimethyl- 
hydroxymethylammonium hydroxide. 
a-Formoxyisobutyric acid, and its de- 
rivatives (BLAIsE), A., i, 1050. 
a-Formoxypropionic acid, and its de- 
rivatives (BLAtsr), A., i, 1050. 
a-Formylbutyramide, A-imino- (Vv. 
Meyer and Esser), A., i, 998. 


a-Formylbutyronitrile, 8-imino-, and its 


derivatives (v. MEYER and Esser), A., 
i, 997. 

Formylethylsuccinic acid, ethyl] ester, 
tautomerism of (CARRIERE), A., i, 806. 

a-Formyl1-8-phenyliminobutyronitrile 
(v. MEYER and Esser), A., i, 998. 

a-Formy1-8-phenyl-a-methylpropionitr- 
ile, 8-imino-, and its potassium salt 
(v. Meyer and Esser), A., i, 999. 


a-Formy]-8-phenylpropionitrile, B- | 


imino-, and its derivatives (v. MEYER 
and Esser), A., i, 998. 
Formylsuccinic acid, — ester, tauto- 


merism of (CARRIERE), A., i, 806. 
a-Formy]1-8-p-tolyl ropionitrile, B- 
imino-, and its derivatives (v. MEYER 


and Esser), A., i, 998. 

Forsterite, equilibrium in the system, 
diopside and silica (Bowen), A., ii, 
772. 

Fowls, physiology of reproduction in 

(PEARL and SurFace), A., i, 1207. 
urine of. See Urine. 

Fractionation tube, Chenard’s (HiLpr), 
A., ii, 103. 

Frankincense, oil of, constituents of 
(Fromm and Avtix), A. & 7; 
(ScHIMMEL & Co.), A., i, 853. 

Freezing point, tables ‘of the relative 

depression of (HARRIS and Gort- 
NER), A., ii, 337. 

of organic compounds (TIMMERMANS), 
A., ii, 168. 


Freezing-point curves of volatile systems | 


BauME and TYKOCINER), 


(BAUME ; 
(BauME and Borowsk]), 


A,, ii, 635 ; 

A., ii, 636. 

Friedel and Crafts’ reaction (BOESEKEN 

and Baster), A., i, 156; (RUuBIDGE 
and Qva), A., i, 539. 

A., i, 818. 


dynamic study of (OLIVIER), 


SUBJECTS. 


Frog, spinal cord of. See Spinal cord. 

Fruits, detection of nitric acid in juice 
of (TiLLMANS and SPLITIGERBER ; 
Conn), A., ii, 381. 

Fucitol (VoroGek and Porm#si1), A., i, 
15. 

Fucose-amyl- and -ethyl-mercaptals 
(Vorotek and VEsELY), A., i, 664. 
Fucoxanthin, salts of (WILLSTATTER 

and Pace), A., i, 710. 

Fulica atra (water-hen), fat of (BLAHA), 
A., i, 454. 

Fulminic acid, mercury salt, estimation 
of mercury in (LosANiTscH), A., ii, 
491. 

Fumaric acid in fresh beef (E1NBECK), 

A., i, 773. 

velocity of transformation of, into 
maleic acid under ultra-violet light 
(KAILAN), A., ii, 449. 

esterification of (ScuENcK, Vor- 
LANDER, and Dvx), A., ii, 553. 

pyridine salts (Preirrer, BrrEnc- 
WEIG, HoFMANN, and WINpb- 
HEUSER), A., i, 835. 

Fumarie acid, bromo-, benzylamine salt 
(FRANKLAND), T., 2885. 

Fungi, destruction of, by poisons (Bo- 

KORNY), A., i, 787. 
higher, decomposition of fatty acids 
by (SPIECKERMANN), A .» 1, 465. 
lower, polysaccharides of (Dox and 
Nerpie), A., i, 1038, 1190. 

Fungus laricis, microchemistry of (Tun- 
MANN), A., ii, 589. 

Furan-2:5-diacrylic acid, and its esters 
(CoorpeR and Nurvtatt), T., 2224; 
P., 228. 

Furan-2:5-dialdehyde, condensations of, 
with malonic acid and its diethyl] ester 
(CoopeR and Nutra), T., 2218; 
P., 227. 

Furan-2:5-dimethylenemalonic acid and 
its ethyl ester (CoopER and NUTTALL), 
T., 2222; P., 227. 

Furan-2:5-dipropionic acid (Coorer and 
Nutra.t), T., 2225; P., 228. 

Furan-2-propionic-5-acrylic acid 
(Cooper and Nutra), T., 2225. 

Furfurylidenedimethylpyrindole 
(Scnottz), A., i, 431. 

Furfurylidenemaloniec acid, ethyl ester, 
action of acetic anhydride on (KNOE- 
VENAGEL, JUNG, and RUMscHIN), A 
i, 165. 

Furnace, Dennstedt combustion (MILcH- 

sAcK and Rorn), A., ii, 147. 
electric. See Electric furnace. 
Tammann, modification of (Raypr), 

A., ii, 336. 

Furylacrylic acid, ally] ester, and its 
derivatives (BLICKE), A., i, 710. 


' 
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Fusarium orobanchus, colouring matters 
from (BEzssoNoFF), A., i, 1135. 


G. 


Gadolinium dimethyl phosphate (Mor- 
GAN and JAMEs), A., i, 135. 
Gadus brandtii. See Cod. 

Galactitol, identity of a-e' hylgalactoside 
and (Fiscuer), A., i, 389. 
d-Galactonic acid, alkaloid 

(NEF), A., i, 492. 
Galactosides, biochemical synthesis of 
(HérissEy and Ausry), A., i, 498. 
of the brain (RoSENHEIM), A., i, 225, 
706. 
Galega officinalis, alkaloid from (TAN- 
RET), A., i, 721. 
Galegine and its salts and derivatives 
(TANRET), A., i, 721, 859. 
sulphate, physiological properties of 
(TANRET), A., i, 1031. 
Galeginedimethylpyrimidine (TANRET), 


salts of 


 & 

Galena, velocity of solution of, in sulph- 
uric acid (ROSENKRANZER), A., ii, 640. 

Galingale oil, constituents of (FromM 
and Fiuck), A., i, 854. 

Gallic acid (3: 4:5-trihydroxybenzoic 
acid) oxidation of (SCHWENK), A., i, 
963. 

Gallium, spectra of (PASCHEN and 
MEISSNER), A., ii, 316. 

Gallocarboxylic acid, basic bismuth salt 
(FARBENFABRIKEN vorM. F. BAYER 
& Co.), A., i, 694. 

Galloflavin (Herzic and WAcHSLER), 
A., i, 290; (Herzic), A., i, 554. 

isoGalloflavin and its derivatives (HER- 
zig and WACHSLER), A., i, 290. 

Galls, vegetable (v. Srockertand ZELL- 

NER), A., i, 791. 


nitrogenous constituents of (NIEREN- | 


STEIN), A., i, 1041. 
Garnet from the Binnental (HEZNER), 
A., ii, 572. 
from China (ScrivENor), A., ii, 63. 
from Piedmont (GRILL), A., ii, 571. 
Gas, distribution of the molecules of a, 
in a field of force (RICHARDSON), A., 
ii, 832. 
fall of potential at the surface be- 
tween a, and a liquid (v. PurNoxky), 
A, & 92. 
illuminating, estimation of ammonia 
in (Epwarps), A., ii, 575. 
es'imation of carbon monoxide in 
(CzaK6o), A., ii, 676. 

Gas analysis, apparatus for (WEMPE; 
GiLBert), A., ii, 668; (WILSON; 
Maveurn), A., ii, 776; (Tayior), 
A., ii, 814. 
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Gas analysis by fractional distillation at 
low temperatures (BURRELL and Sr1- 
BERT), A., ii, 741. 

Gas-generating ewe (BRODTMANN 
and RopEWALD), A., ii, 194 ; (Braun), 
A., ii, 261; (CURTIS), t ii, 354; 
(KrEvsLER), A., ii, 451. 

Gas laws, relation of, to the Duhem- 
Margules equation (RosANoFF ; Ro- 
SANOFF and Dunpny), A., ii, 619. 

Gas-liquid surfaces, electrification at 
(McTaccart), A., ii, 762. 

Gas pipette, modified Hempel (BENE- 
pict), A., ii, 141 ; (ANDERSON), A., ii, 
214. 

Gas-pressure regulator (JosEPH), P., 
254. 

Gas reactions, change of, from adsorp- 
tion to diffusion reactions (Travt2), 
A., ii, 437. 

Gaseous exchange in decerebrate animals 

(Wo.F and HELE), A., i, 1185. 
effect of injection of foodstufl on 
(CsERNA and KELEMEN), A., i, 
1102. 
Gases, ultra-red absorption spectra of 
(v. Baur), A., ii, 6. 
emission spectra of (CRrozeE), 
600. 
fluorescence spectra of (Woop and 
on H), A., ii, 401 ; (STEUB- 
ING), A., ii, 695. 
effect of Veh. -frequency discharges - 
the spectra of (Lawson), A., ud, 3; 
(Brunert!), A., ii, 785. 
stratification in the passage of the 
electric discharge through (NEv- 
BERT), A., i, 518. 
theory of dissociation of (STERN), A., 
ii, 543. 
apparatus for investigating magnetic 
rays in (RicuI), A., ii, 527. 
ionisation of, by B- and y-rays (KLEEF- 
MAN), A., li, 159. 
by heated metals (PRoUMEN), A., ii, 
16. 
by collision (WHEATLEY), A., ii, 15; 
(Pavioyv), A., ii, 700. 
recombination of ions in (RUMELIN), 
A., ii, 328. 
ionised, concentration cells in (JEN- 
KINSoN), A., ii, 831. 
apparatus for the circulation of, in a 
closed circuit (SKOSSAREWSKI and 
GERMANN), A., ii, 45. 
dielectric constants ‘of (OccHIALIN}), 
A., ii, 516; (VERAIN), A., ii, 
610. 
conductivity and viscosity of, at very 
low pressures (BAULF), A., ii, 425. 
refractivity of (JonEs and PARTING- 
TON), P., 201. 


A., ii, 
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Gases, refractive index and density of 


(OccHIALINI), A., ii, 829. 

refractive index of mixtures of (VALEN- 
TINER and ZIMMER), A., ii, $1; 
(VALENTINER), A., ii, 397. 

specific heat of, at low temperatures 
(EvKeEn), A., ii, 529. 

application of the heat theorem to 
(Nernst), A., ii, 620. 

passage of, through conducting and 
non-conducting liquids (CozHN and 
MozeR), A., ii, 329. 

measurement of the density of, by 
an acoustic method (KALAHNr), A., 
ii, 172. 

apparatus for determination of the 
density of (HorsAss), A., ii, 247. 

micro-balance for determining the 
density of (Aston), A., ii, 108. 

determination of the molecular weights 
of (Knupsen), A., ii, 556. 

relation between the co-volume and 
critical constants of (Gay), A., ii, 
108. 

equilibria in mixtures of (SrgcEt), A., 
ii, 528. 

equation for equilibrium of, at low 
temperatures (SAcKUR), A., ii, 430. 

chemical equilibria in 
(Grass), A., ii, 184. 

compressibility and expansion 
(PECZALSKI), A., ii, 527. 

atomic character of chemical change in 
systems of (BRINER), A., ii, 429. 

viscosity of (VocEL), A., ii, 343. 

viscosity and diffusion of, in mixtures 
(KvENEN), A., ii, 543. 

influence of colloids and fine suspen- 
sions on the solubility of, in water 
(FinpLay and Howe tt), T., 291; 
P., 13. 

velocity of evolution of, from super- 
saturated solutions (FINDLAY and 
Kino), T., 1297; P., 114. 

absorption of, by celluloid (LEFEBURE), 

T., 328 
by charcoal (CLAUDE), A., ii, 346. 
by coal (LEPRINCE-RINGUET), A., ii, 
249. 
\ “i 7 (Merton), T., 645; P., 


of 


x. ween A., ii, 703. 
combustion of (SoMERMEIER), A,, ii, 
452. 
ignition of, by adiabatic compression 
(Drxon, BrapsHAw, and Camp- 
BELL), T., 2027; P., 222; (Dixon 
and Crorts), T., 2036; P., 223. 
ignition of mixtures of (CowarD and 
BrINSLEY), T., 1859; P., 176; 


(TAFFANEL), A.,ii,115; (Le PRINcE- 
RINGUET), 


A., ii, 621. 


mixtures of | 
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Gases, ignition of mixtures of, by the 
electric discharge (CowARrD, CooPER, 
and Jacoss), T., 1069; P., 78; 
(THORNTON), A., ii, 524, 834. 
retardation of oe of mixtures of 
(Crussarp), A., ii, 187. 
explosive properties of mixtures of 
(SoMERMEIER), A., ii, 356. 
rare, attempts to produce, by electric 
discharge in hydrogen (Merron), 
A., ii, 726 ; (Cotte), A., ii, 727. 
receptacles for solutions of (Spitz- 
ER), A., ii, 354. 
voleanic, constituents of (Day and 
SHEPHERD), A., ii, 61. 
composition of, in sewers and other 
reservoirs (JESSE), A., i, 1006. 
analysis of, from thermal springs 
(MovreEv), A., ii, 560. 
combustible, estimation of, in mineral 
waters (HAvsER), A., ii, 285. 
Gastric — composition of, at birth 
(HeEss), A., i, 103. 
acidity of (Bon DYREFF), 
effect of salts on (S 
896. 
secretion of, in cats (CARLSON, ORR, 
and BrinKMAN), A., i, 220. 
in parathyroid tetany (KEETON), 
A., i, 281. 
Gelatin, thermal expansion of, in water 
(Scott), A., ii, 839. 
swelling of, in aqueous 
(EHRENBERG), A., ii, 183. 
action of dilute acids on (PROCTER), 
T., 313. 
change of, from an emulsoid to a 
suspensoid condition (Scarpa), A., 
ii, 720. 
Gels, ‘contraction in (LIESEGANG), A., 
ii, 721. 
behaviour of, towards liquids (WoLFF 
and BicHNeEr), A., ii, 631. 
Gemmatein (KoTaKeE and Narro), A.,i, 
710. 
Gem-minerals from Mexico (WITTICH), 
A., ii, 738. 
Gentiacaulin (Bripet), A., i, 1203. 
Gentiana purpurea, constituents 
(Brive), A., i, 1163. 
Gentisic acid, amino-, 
chloride (v. HEMMELMAYR), 
284. 
Geranium oil, constituents of (ScHIMMEL 
& Co.), A., i, 68. 
Germanium, extraction of, from Vichy 
mineral waters (BARDET), A., ii, 474. 
German silver, metallography of 
(THompson), T., 2342; P., 233. 
analysis of (Bertiavx), A , li, 220. 
Germination, effect of anodic and cathod- 
ic solutions on (MicHEELS), A., i, 239. 


ee 
ATO), A., i, 


solutions 


of 


and its hydro- 


Ay & 
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Gitalin (KinIAn1), A., i, 308, 857; 
(RosENTHALER), A., i, 1173. 
Glands. See Pituitary body, Suprarenals, 
and Thyroid. 
Glass, presence of traces of zinc in 
(JAVILLIER), A., i, 364. 
eye-preserving, preparation of, 
spectacles (CRooKEs), A., ii, 270. 


for 


soda, colouring of, with tellurium | 


(Fenarott), A., ii, 728. 
analysis of (SULLIVAN and TAYLorR), 
A., ii, 855. 
Glaucidine (GADAMER), A., i, 1088. 
Gliadin, nutritive value of (BAGLION1), 
A., i, 349. 
estimation of, in flour (Otson), A., ii, 
156. 


| 
| 
| 
! 
| 


¥-Globulin, relation between euglobulin , 


and (Cuick), A., i, 1145. 
Globulins, viscosity of (Cuick), A., ii, 
625. 


Glomerella rufomaculans, autolysis of | 


(Reep), A., i, 1190. 
Glucal and its diacetyl derivative 
(Fiscuer), A., i, 252. 
Glucinum (beryllium), atomic weight of 
(Brnoist and Copaux), A., ii, 365. 
influence of, on the growth of Asper- 
gillus niger (JAVILLIFR), A., i, 119. 


borates (BLEYER and Paczusk1), A., | 


ii, 650. 

sulphate, and its hydrates (TABouRy), 
A., ii, 728. 

estimation of (IvVANov), A., ii, 671. 


separation and estimation of (KLING | 


and GELIn), A., ii, 295. 
separation of uranium and (WUNDER 
and WENGER), A., ii, 579. 
Gluco-m-hydroxybenzoic acid (MAUTH- 
NER), A., i, 195. 
Gluco-p-hydroxybenzophenone (MAUTH- 
NER), A., i, 195 
Gluconeogenesis (RINGER and FRANK- 


EL), A., i, 357, 903, 1025; (RINGER), | 


A., i, 619. 
d-Gluconic acid, alkaloid salts and ethyl 
ester of (NEF), A., i, 493. 
d-Glucosamine, behaviour of bacteria 
with (MEYER), A., i, 117, 235. 
conversion of, into d-mannose (IRVINE 
and Hynp), T., 698; P., 60. 
d-Glucose. See Dextrose. 
Glucoses, methylated (IRVINE 
Hoes), T., 1386; P., 145. 
Glucosecyanamide (Fiscurr), A., i, 663. 
a (Fiscner), A., i, 


and 


a-Glucosidase, specific nature of 
(Ausry), A., i, 1148. 
Glucosidases, action of, on alcoholic 


solutions of dextrose (BourQUELOT 
and Bripet), A., i, 341. 
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Glucosides, synthesis of (FiscHER), A., 

i, 662. 

of alcohols, biochemical synthesis of 
(BourRQUELOT and Brive), A., i, 
72. 

of purines, synthesis of (FiscHER and 
HELFeERicH), A., i, 333. 

synthesis of, from  thiourethanes 
(SCHNEIDER, CLIBBENS, HULL- 
WECK, and STEIBELT), A., i, 669. 

equilibria in the hydrolysis of, by 
emulsin (BouRQUELOT and BRIDEL), 
A., i, 364. 

action of, on germination of seeds 
(StemunpD), A., i, 788. 

Glucosides. See also :— 

Gentiacaulin. 

a-Hederin. 

Picein. 

Salicin. 

Saponin. 

Sarsasaponin. 

Scillitin. 

Sinigrin. 

Thujin. 

B-Glucosides of the terpene alcohols, 
synthesis of (HAMALAINEN), A., i, 560. 

Glucoxylose and its hydrolysis and 
inversion (PowER and Satway), T., 
1065; P., 109. 

Glutaconic acid, ethyl ester, condensa- 
tion products of (Curtis and KeEn- 
NER), T., 282; P., 3. 

Glutamic acid, conversion of, into /- 
pyrrolidonecarboxylic acid (Forr- 
MAN), A., i, 1205. 

behaviour of, in phloridzin diabetes 
(WaRKALLA), A., i, 1156. 

ferrous salt (HoFFMANN, LA RocHE 
& Co.), A., i, 23. 

ethyl ester, compound of stannic 
chloride and (PFEIFFER and HAL- 
PERIN), A., i, 923. 

estimation of, in hydrolysis products 
of proteins (FoREMAN), A., ii, 826. 

Gluten, variations of (MARCHADIER and 
Govson), A., i, 1146. 

Glyceraldehyde, crystalline, preparation 
of (WirzEMANN), A., i, 1124. 

dl-Glyceraldehyde, preparation of, from 
oxidation of glycerol (WITZEMANN), 
A., i, 1165, 

Glyceric acid, fermentation of, by yeast 

(Nevserc and Ker), A., i, 785. 
action of phosphorus pentachloride 

on esters of (FRANKLAND and 

TURNBULL), T., 456; P., 29. 

Glyceric acids, configuration of (Freup- 
ENBERG), A., i, 924. 

Glycerides of fats and oils (BOmeEr, 
Kronic, Ley, and Merren), A., ii, 
305. 
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Glycerol (glycerin; aBy-trihydroxypro- 
pane), formation of, during alcoholic 


fermentation (OPPENHEIMER), A., | 


i, 363. 

viscosity of mixtures of water and 
(Seetis), A., ii, 344, 

catalytic esterification of, by acetic 
acid (SENDERENS and ABOULENC), 
A., i, 379. 

interaction of oxalic acid and (Cuart- 
Away), T., 151. 

enzymic dehydration of (VoIsENET), 
A., i, 462. 


presence of free, in urine (FARKAS), | 


A., i, 1106. 

estimation of, in crude 
(ToRTELLI and CeccHERELL!), A., 
ii, 750. 

estimation of, in wines (ROTHEN- 
FussER), A., ii, 151. 

Glycerophosphoric acid, metallic and 
alkaloidal salts of (Kine and 
Pyman), T., 1238; P., 103. 

analysis of the salts of (Frangors and 
BoIsMENv), A., ii, 781. 

Glyceryl a-monochlorohydrin diacetate, 
preparation of (Nivikre), A., i, 
246. 

halogenhydrins, preparation of 
(Gry), A., i, 1048. 
trinitrate, distillation of, at a low 
temperature (CHIARAVIGLIO and 
CarBino), A., i, 478. 
estimation of (HrYL and STa.ry), 
A,, ii, 499. 

we preparation of (NivikRe), A., i, 

96. 


physiological action of (GREER, 
WITZEMANN, and Woopyatr?), A., i, 
229. 


Glycine (glycocine; glycocoll; amino- 
acetic acid), formation of, in the 
body (Epstein and Booxman), 
A., i, 778. 

formation of, from oxalic acid (Lés), 
A., i, 390. 

synthesis of, in the organism (Sass), 
A., i, 353 

effect of the electric discharge on solu- 
tions of (Lis), A., i, 500. 

metallic compounds of (BERNARDI), 
A., i, 1167. 

conversion of, into an anhydride (BAL- 
BIANO), A., i, 1126. 

anhydride, electrolytic reduction of 
(Hermrop), A., i, 327. 

m-nitrohippuryl derivative (CurTiUs 
and HALLAWAY), A., i, 872. 

colour reaction of, with chloral 
hydrate (WATKINS), A., ii, 154. 

Glycocyamidine and its aurichloride 
(ScumipT), A., i, 257. 


glycerins | 
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Glycogen, distribution of, in blood 
(PotrmantTt), A., i, 1012. 

formation of, in the liver (BARREN- 
SCHEEN), A., i, 226 ; (TsCHANNEN), 
A., i, 350. 

hydrolysis of (Norris), A., i, 215, 
1149. 

function of,in fermentation (v. EULER), 
A., i, 635, 784. 

metabolism. See Metabolism. 

estimation of, in yeast (ScHONFELD 
and KtnzeL), A., ii, 303 ; (SALKOw- 
sk), A., ii, 684. 

Glycol, C,H,,0,, from cyclopentane-1:2- 
dione and magnesium methy] iodide 
(Gopcnor), A., i, 418. 

C,,H,,0,, from cyclohexanone and 
dimagnesium acetylene diiodide (Io- 
citscH), A., i, 376. 

CigHo,0,, from methyleyclohexanone 
an dimagnesium acetylene di- 
bromide (Iocirscn), A., i, 404. 

CygHog02, from suberone and dimag- 
nesium acetylene diiodide(Iocitscn), 
A., i, 376. 

C,,H,,9,, from anisaldehyde and 
dimagnesium acetylene dibromide 
(locitscn), A., i, 376. 

C..H,,0., from camphor and dimagne- 
sium acetylene dibromide(IociTscn), 
A., i, 376. 

Glycol aryl ethers (Boyp and MaRtR), 

Glycols, preparation of, from the corre- 
sponding dibromides (BAINBRIDGE), 
‘Key San 4 Foy, SB. 

acetylenic, preparation of (locrTscH), 

A., i, 405; (Lespreav), A., i, 
476 ; (Dupont), A., i, 530. 

hydrogenation of (Dupont), A., i, 
134; (ZALKIND), A., ii, 257; 
(ZALKIND and _ ISAKOVITSCH), 
A., ii, 258. 


aliphatic-aromatic (Stmonis and 
RemMeERrtT), A., i, 1067. 
a-Glycolglucoside (BourqueLor and 


Brive), A., i, 662. 

B-Glycol glucoside, biochemical synthesis 
of (BouRQqUELOT and BripEL), A., i, 
499. 

Glycollaldehyde as a product of assimila- 

tion (FINcKE), A., i, 638; (L6s), 
A, i, 898. 

effect of, in diabetes (SANSUM and 
WoopyatTt), A., i, 775. 

heptabromoketo-sec.-amyl and hexa- 
Secuiapdventhete-ans-cunyl ethers 
of (Jackson and Fiske), A., i, 
297. 

Glycollic acid, perfusion of the liver 

with (Honsro), A., i, 779. 

uranyl salts (CourTots), A., i, 802. 
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Glycolloyl chloride (KoprrscHni and 
Karczas), A., i, 

Glycolloylurethane, preparation ¢ de- 
rivatives of (VoswINKEL), A., i, 22. 

— (Rona and Wasson, 2 = 


niestive of (KAnitz), A., ii, 42. 
of blood (LE¥ptng), A. i, 918; (Brerry 
and FANDARD), A., i, 454. 

Glycosuria. See Diabetes. 

Glycuronic acid, behaviour of, in the 
organism (BIBERFELD), A., i, 1110. 
Glycylmethylenemalonic acid and its 
amide, ethyl esters of (Levy), T., 29. 
Glyoxal, compounds of, with benzidine 

and —s (CAIN and MICKLE- 
THWAIT), T., 1441. 

compounds of, with indoxyl, oxythio- 
naphthen, and coumaranone (FRIED- 
LANDER and Rissk), A., i, 877. 

Glyoxals, preparation of, and their 

acetals (DAKIN and DvupDLEy), 
T., 2453; P., 108. 

formation of amino- and hydroxy- 
acids from, in the organism (DAKIN 
and DupDLEY), A., i, 906. 
Glyoxalase (DAKIN and DupLEy), A., i, 
227, 342. 
Glyoxalidone-1-carboxylic acid, methyl 
ester, and its behaviour in )phlor- 
idzin diabetes (NiTscHE and Nuss- 
HAG), A., i, 1155. 
Glyoxylodiphenylamide, chloro- (Srot- 
LE), A., 1, 201. 
B-Gnoscopine, synthesis of, and amino-, 
iodo-, nitro-, and their derivatives 
(Hore and Rosrnson), T., 2085; P., 
228. 
Gold, chemistry of (LENHER), A., ii, 663. 
annealing of (Ros), A., ii, 375. 
electrical condition of the surface of, 
ay absorption of gases (Hart- 
LEY), A., ii, 330. 

preparation of colloidal solutions of 
(HALLE and New A., ii, 475 ; 
(Naumov), A., ii, 663. 

influence of manganese on deposits 
of (Emmons), A., ii, 736. 

solutions, prevention of precipitation 
of, by addition of colloidal solutions 
(Licntwitz and RENNER), A., ii, 
625. 

Gold alloys with aluminium (HkEycock 

and NEVILLE), A., ii, 812. 

with arsenic (SCHLEICHER), A., ii, 475. 

with copper and gold (DE CESARIs), 
A., ii, 208. 

with copper, nickel, and silver (Par- 
RAVANO), A., ii, 845. 


with mercury, vapour pressure of 


(EASTMAN and HILDEBRAND), A., | 


ii, 800. 


| 
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Gold alloys with nickel and silver (DE 
CEsARIs), A., ii, 57. 
Auribromides, organic (GuTBIER and 
Huser), A., ii, 281. 
Gold, estimation of silver in (DEWEY), 
A., ii, 778. 
Gossypium herbaceum  (cotton-root), 
chemistry of the bark of (PowER and 
Brownine), A., i, 1163. 
Gout (BecHHOLD and ZIEGLER), A., i, 
1026. 
Granatoline nitrite and nitroso- (Onno 
and Cesaris), A., i, 1176. 
Graphite, relative stability of (BorKr), 
A., ii, 559. 
Grignard’s reaction, mechanism 
(THorP and Kamm), A., i, 762. 
syntheses by means of (ROTTINGER 
and WENZEL), A., i, 10. 
Barbier’s modification of 
KIDEs), A., i, 506. 

with polyh iogen derivativesof benzene 
(VoroceK and KéxuteEr), A., i, 763. 

Grignard reagents, action of, ‘on acid 

amides (MCKENZIE, MARTIN, and 
Rute), T., 1583; P., 182. 

action of, on aldehydes (MARSHALL), 
T., 527; P., 13 

action of, on alkyloxyl groups (S!- 
MONIS and RemMMERT), A., i, 270. 

action of, on chromic chloride (BEN- 
NEtT and Turner), T., 1057; P., 
79. 

Growth (animal), studies on (FuNK), A 

i, 107. 

problems of (OsBoRNE and MENDEL), 
A., i, 450. 

effect of amino-acids in (OsBORNE, 
MENDEL, Ferry, and WAKEMAN), 
A., i, 620. 

influence of fats on (OSBORNE, MEN- 
DEL, Ferry, and WAKEMAN), A., 
i, 107, 619. 

effect of restricted food on (HART and 
McCot.vm), A., i, 620. 

relation of, to the constituents of diet 
(Funk and Maca.uvm), A., i, 1017. 

effect of pituitary feeding on (WuL- 
zEN), A., i, 770. 

embryonic, chemistry of (GoRTNER), 
A,, i, 1152. 

(plant), causes of (Borovikoy), A., i, 
1115. 


of 


(Kynria- 


effect of heating soils on (WILSON), 
A., i, 644 

Guaiacol, detection of, in urine (Sam- 
MET), A., i, 904. 

Guaiacolcarboxylic acid, 5-nitro-, salts 
of (KLEMENC), A., i, 273. 

Guaiacolhexamethylenetetramine, _re- 
sorption of, by the skin (SAMMET), 
A., i, 904. 
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Guanidine derivatives, action of brom- 
ine and alkali hydroxide on (v. Cor- 
DIER), A., i, 258. 

Guanidine, mono-, di-, and tri-amino-, 
and their derivatives (PELLIZZARI and 
GAITER), A., i, 1054. 

Guanidinium molybdoarsenite (RosEN- 

HEIM, WEINBERG, and PINSKER), 


A., ii, 58. 
telluri-bromide and -chloride, and | 
amino-, telluribromide (GUTBIER, | 


Fiury, and WEINzIERL), A, i., 
502. 

e-Guanidinohexoic acid and its salts 
(Tuomas), A., i, 354. 


behaviour of, in the rabbit (THoMAs 
and GoERNE), A., i, 1110. 


Guanine, methylation of (TRAUBE and | 


Dup ey), A., i, 94. 
antagonism of adrenaline and (DeEs- 
GREZ and Dorifans), A., i, 114. 
Guanine my we (Fiscuer and HEet- 
FERICH), A., i, 334. 
Guanylic acid, oxidation of, to xanthylic 
acid (Knorr), A., i, 1098. 
Guinea-corn, estimation of hydrocyanic 
acid in (FuRtonGs), A., ii, 821. 
Guinea-pigs, anaphylaxis of (WILSON), 
A., i, 114; (BRADLEY and SANsum), 


A. 4, Gi. 
blood of. See Blood. 
hair of. See Hair. 
l-Gulonic acid, alkaloid salts of (NEF), 
A., i, 491. 


Gum arabic, change of, from an 
emulsoid to a suspensoid condition 
(Scarpa), A., ii, 720. 

Guncotton, estimation of nitrogen in 
(Becketr), A., ii, 673. 

Gurjunene, separation of (SEMMLER and 
JAKuBOWIT2Z), A., i, 704. 

a- and 8-Gurjunenes (SEMMLER and 
Spornitz), A., i, 557. 


Gurjunene alcohol (SeMMLER and JAKU- | 
Halogen-alkylamines, kinetics of the 


Bpowicz), A., i, 704. 
Gypsum, dehydration of (GAUDEFROY), 
A., ii, 650, 728. 


Hematic acid, synthesis of, and its deri- | 
Harmaline, constitution and derivatives 


vatives (KisTER and WELLER), me 3 
442. 

Hematin, estimation of, in blood (Aza- 
pian), A., ii, 507. 

Hematoporphyrin, absorption spectrum 
of (Scuum™), A., ii, 401. 

om constitution of (Kitsrrr), A., i, 


decomposition of (FiscHER and Rosr), 
A., 1, 429. 
ltitin of (HAHN), A., 


i, 993. 


| Heart, 
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Hemins, bromo-(Kistrrand RErHLING), 
A., i, 887. 


Hemoglobin, absorption spectrum of 
(HArRTRIDGE and Hitt), A., ii, 
786. 

derivatives, absorption spectra of 
(Vuks), A., ii, 400. 

concentration of, in rabbits’ blood 
(Boycott), A., i, 447. 


Hemolysins, bacterial, chemical nature 
of (ATKIN), A., i, 1160. 

Hemolysis (Héser and Nast; Koza- 

wa), A., i, 448. 

mechanism of (BRAHMACHARI), A., i, 
347, 1014. 

concentration of hydrogen ions in 
(WaLeumM), A., i, 896. 

influence of salts on (ARRHENIUS and 
BuBANOVIC), A., i, 219. 

Hemophilia, condition of blood 
(Howe 1), A., i, 449. 

Hemopyrrole, constitution and synthesis 
of (HAHN ; GRABOWSKI and MARCH- 
LEWSKI), A., i, 993. 

Hair, action of ultra-violet light on the 
colour of, of rabbits and guinea-pigs 
(Sk&cEerRov), A., i, 1022. 

Halite, optical constants of (MARBACH), 
A., ti, 187. 

Halochromism, influence of acid radicles 
on (KAUFFMANN and BURCKHARDT), 
A., i, 55. 

Halogens, dynamics of the action of, on 
aliphatic aldehydes (Dawson, Bur- 
TON, and Ark), T., 1275; P., 117. 

catalytic addition of, to unsaturated 
compounds (BRUNER and Fiscu- 
LER), A., ii, 260. 

detection of, in benzoic acid (WENDE), 
A., ii, 669. 

estimation of, and of carbon (TuHrEgs), 
A., ii, 217. 

estimation of, electrolytically (Bérr- 
GER and KELLY), A., ii, 484. 


in 


change of, into heterocyclic compounds 
(FREUNDLICH and NEUMANN), A., ii, 
448, 
— oxy-acids, action of ultra-violet 
light on alkali salts of (OERTEL), A 
ii, 321. 


of (FiscHer, ANGERMANN, and 
DIEvoLDER), A., i, 316. 
Harmine, constitution of — 


ANGERMAXN, and DIEPOLDER), A 
316. 
Hauerite, oxidation of, in air (BEUTELL), 
A., ii, 136. 
‘influence of carbon dioxide on 
the (CaTHcarT and .CLARR), A., i, 
226. 


INDEX OF 


Heart, effect of chemical products of 
muscular activity on the beat of the 
(PETERSEN and GassEr), A., i, 349. 

phosphatides of the (MacLEan), A., i, 
109. 


frog’s, relation between the beat of 
the, and the concentration of 
perfusion liquids (WALLER), A., i, 
1018. 
action of strophanthin on 
(GOTTSCHALK), A., i, 234. 
isolated, action of anions on 
(SaKal), A., i, 768. 
isolated, carbohydrate metabolism in 
the (Lorw! and WEsELKOo), A., i, 
1018. 
mammalian, action of alcohols on the 
(Kuno), A., i, 112. 
isolated, effect of adrenaline on the 
gaseous metabolism of the 
(Evans and Ogawa), A., i, 
452. 
effect of dextrose on the gaseous 
metabolism of the (EVANs), A., 
i, 452. 
normal and diabetic, consumption of 
sugar in the (CRUICKSHANK and 
PATTERSON), A., i, 225. 
perfused (BURRIDGE), A., i, 109. 
rabbit’s, action of serum on the 
(CusHny and Gunn), A., i, 349. 
rabbit’s, sugar consumption of the 
(Rona and WILENKO), A., i, 
350. 
Heat, atomic, of molecular homologues 
(Lupwrr), A., ii, 531. 
molecular, of metallic 
(RouwA), A., ii, 29. 
specific (Oscoop), A., ii, 99. 
at low temperatures (NERNST and 
Scuwers), A., ii, 336. 
of gases at low temperatures 
(Evcken), A., ii, 529. 
of liquids (Lussana), A., ii, 764. 
of liquids at constant volume and 


the 


sulphides 


at constant pressure (TYRER), A., 


ii, 425. 
metals at 
(E. H. and E. Grirriras), A., ii, 
798. 
of metals and metallic alloys 
(ScutBen), A., ii, 530; (Rota), 
A., ii, 531. 
of solids (v. Jirrner), A., ii, 99, 
244, 337. 
of dilute solutions, and their con- 
centration (CzuKoR), A., ii, 337. 
Heat of combustion of phototropic sub- 
stances (PADOA and ForesT!1), A., 
ii, 247. 
aromatic nitro-compounds 
(Swarts), A., ii, 338. 


of 


of 


low temperatures | 
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Heat of evaporation, latent, determina- 
tion of (RopzEvitscH), A., ii, 170. - 
Heat of formation, determination of, 

from electromotive force (WOLFF), 
A., ii, 104. 
of additive organic compounds (VAN- 
ZETTI), A., ii, 30. 
Heat of fusion of hydrates (LEENHARDT 
and Bouraric), A., ii, 245. 
Heat of vaporisation, Jatent (APPLEBEY 
and CHAPMAN), T., 734; P., 27. 
of associated liquids (KENDALL), A., 
ii, 102. 
Heat theorem, application of the, to 
gases (NERNs?), A., ii, 620. 
a-Hederagin and its derivatives (VAN 
DER HAAR), A., i, 123. 


| Hedera helix, constituents of the leaves 


of (VAN DER Haar), A., i, 122; 
(HALBERKANN), A., i, 1041. 

a-Hederin and its acetyl derivative (VAN 
DER HAAR), A., i, 123. 

Heliodor from Africa (HAusER and 
HERZFELD), A., ii, 571. 

Heliotropism, influence of salts 
(Marcotonco), A., i, 1117. 

Helium, presence of, in coal mine gases 

(Movurev and Lepape), A., ii, 
239. 

production of, by the electric dis- 
charge (Srrutr), A., ii, 201; 
(MERTON), A., ii, 726; (CoLLIr), 
A., ii, 727 ; (CoLLIE, PATTERSON, 
and Masson), A., ii, 847. 

spectrum of (NIcHOLSON), A., ii, 643. 

are and spark spectra of (STARR), A., 
ii, 509. 

specific heat of (EccErT), A., ii, 530. 

liquid, experiments with (ONNEgs), 
A., ii, 163. 

Hemimellitic acid, dihydroxy-, and its 
derivatives (DEAN and NIEREN- 
STEIN), A., i, 61. 

Hemipinic acid, esters of, and their de- 
rivatives (KirpAL), A., i, 962. 

m-Hemipinmethylimide (Mason and 
PERKIN), T., 2020. 

Hen’s eggs. See Eggs. 

Heptaldehyde, reduction of, by yeast 
(OnTA), A., i, 363. 

Heptane, A(-dibromo- (FARGHER and 
PERKIN), T., 1360. 


on 


| Heptane-Se-diol and its diphenylureth- 


ane (WOHLGEMUTR), A., i, 929. 

Heptane-S(-diol (FARGHER and PERKIN), 
T., 1360. 

Heptane-8¢-dione and its derivatives 
(FARGHER and PERKIN), T., 1361; 
(Harriss), A., i, 386. 

cis- and trans-cycloHeptane-1:2:4-tri- 
carboxylic acids (GoLDSworTHY and 
PerkKIN), T., 2675; P., 261. 
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Heptan-(-ol-8-one (FARGHER and PeEn- 
KIN), T., 13 

Heptan-S-one, (-bromo- (FARGHER and 
PERKIN), T., 1358. 

Heptoses (Prince), A., i, 498. 

Heterocyclic compounds, kinetics of the 
change of halogen-alkylamines into 
(FREUNDLICH and NEuMANN), A., ii, 
448, 

Heteropoly-acids, salts of (RosENHEIM, 
WEINBERG, and PINsKER), A., ii, 58. 

Heteroxanthine, synthesis of (TRAUBE 
and Duptry), A., i, 94. 

’ Hexacinnamoylmannitol (Fiscner and 
OETKER), A., i, 143. 

rrr (Iocrrscn), A., 
i, 376. 

Hexadecylveratrole (MAJIMA and Na- 
KAMURA), A., i, 168. 

41:4.cycloHexadiene-1:4-dicarboxylic 
acid, 2:5-diamino-, esters of (LIEBER- 
MANN), A., i, 658. 

Hexadienoic acid, ¢rihydroxy-,y-lactone, 
and its derivatives (TkaETTA-Mosca), 
A., i, 1115. 

Hexaethoxysilicoethane (MARTIN), T., 
2871. 

1:2:3:4:9:10-Hexahydroanthracene 
(CLEMMENSEN), A., i, 419. 

‘*Hexal.” See Sulphosalicyelic acid, 
hexamethylenetetraimine salt. 

‘* Hexamecol.” See Guaiacolhexa- 
methylenetetramine. 

Hexamethoxydiphenylphthalide (Bar- 
GELLIN}), A., i, 553. 

Hexamethylacridines and their salts 
(LIEBERMANN and Karpos), A., i, 866. 

Hexamethyldihydroacridine (I|.1ebER- 
MANN and Karpos), A., i, 867. 

Hexamethylenetetramine (hexamethyl- 

eneamine ; urotropine), constitution 
of (Russo), A., i, 255. 
compounds of metallic 
(Rosst), A., i, 321. 
compounds of aluminium acetate and 
(KALLE & Co.), A., i, 920. 
compounds of calcium polysulphides 
with (BARBIERI), A., i, 1125. 
compound of cobaltous tetraborate and 
(Ross1), A., i, 255. 
compounds of m Tao and nickel 
permangates and (SCAGLIARINI and 
MARANGON}), A., ii, 772. 
compounds of metallic Slaee at 
and (SCAGLIARINI and Ross1), A., i, 
255. 
preparation of camphorates of (Fars- 
WERKE “98 MEISTER, Lucius, & 
Brinine), A., i, 943. 


salts with 


compound of See peroxide and 
(DIAMALT AKTIEN-GESELLSCHAFT), 
A., i, 1054. 
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Hexamethylenetetramine (hexamethyl- 
encamine ; urotropine), salts of pal- 
mitic and stearic acids (RODER- 
Bruno RAABE AKTIENGESELL- 
SCHAFT and WOseEr), A., i, 920. 

condensation of, with phenol (ReEp- 
MAN, WEITH, and Brock), A., i, 
308. 
methyl thiocyanate (Scumirz), A., i 
20, 503, 943. 
sulphosalicylate (RIEDEL), A., i, 45. 
Hexamethylenetriperoxidediamine, pre- 
paration of (v. GirsEWALD), A., i, 19. 
cis-1:1:2:4:4:6-Hexamethylpiperazine, 
salts of (Popr and Reap), T., 228. 
Hexane, equilibrium of water 
(ScHEFFER), A., ii, 40. 
cycloHexanecarboxylonitrile, a-amino-, 
and its hydrochloride (SNESAREY), 
A., i, 671. 
cycloHexane-1:4-dicarboxylic acid, 2:5- 
diimino-, esters of (LIEBERMANN), A., 
i, 658 
trans-cycloHexane-1:4-dicarboxylic acid, 
methyl hydrogen ester (Sro—ERMER 
and LApEwIe), A., i, 967. 
Hexane-ad-diol, derivatives of (WOHLGE- 
MuUTH), A., i, 929. 
cis- and trans-cycloHexane-1:2:4-tricarb- 
oxylic acids and their ethyl esters 
(GoLpDswortHyY and PERKIN), T., 
2678 ; P., 261. 
cycloHexanone-4-carboxylic acid, benz- 
oylphenylhydrazone, phenylmethyl- 
hydrazone and semicarbazone of, and 
their optically active salts (MILLS and 
Barn), T., 64. 
Hexaphenylbutenyl ether (HAHN and 
Murray), A., i, 1077. 
Hexatriacontane (OskERKO), A., i, 917. 
Acye-Hexatriene, preparation of (VAN 
RompBurGH and Mutter), A., i, 794. 
cycloHexene, transformation of, into 
benzene and cyclohexane (BOESEKEN 
and SiLtuevis), A., i, 154. 
cycloHexene, tric hloro- (LOSANITSCR), 
ro, 2 
cycloHexenones, preparation of semi- 
carbazones and _  semicarbazidesemi- 
carbazones of (MAcUREVITSCR), A., i, 
292. 

Ay-Hexinene-Se-diol, and aaa(((-hera- 
bromo-, and its acetyl derivative 
(Ioctrscn), A., i, 375. 

aaa(((-hexachloro- (locirscu), A., i, 
405. 

n-Hexoic acid, See d- 

Caprine. 
e-amino-, behaviour of, in the rabbit 
(THomAs and Gorrng), A., i, 1110. 
isoHexonitrile, a-amino- (SNESAREV), 

A., i, 671. 


and 


d-a-amino-. 
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Hexosephosphoric acid, new ester of 
(HARDEN and Rostson), P., 16. 

cycloHexyl mercuri-salts (GRUTTNER), 
A., i, 891. 

6-cycloHexy1-8¢.dimethyl-Af-octen-0-ol 
(RupPE and JAGER), A., i, 132. 

cycloHexylditsopropylearbinol (MuRAT 
and AmovurRovxX), A., i, 252. 

5-Hexylene glycol (Crusa and MILANI), 
A., i, 261. 

cycloHexylpropene, iodohydrins and 
alkyliodohydrins from, and their de- 
rivatives (DE Ressteurer), A., i, 
528. 

4-Hexyluracil and 2-thio- (JoHNson), 
A., i, 1143. 

Hippuranilide, p-bromo- (CurTius and 

Hei), A., i, 873. 
m-nitro- (Curtius and HALLAWAY), 
A., i, 872. 
Hippuric acid, synthesis of (Lewis), A., 
i, 774. 
synthesis of, in the animal organism, 
A., i, 1030. 
velocity of formation and elimination 
of, in the body (A. M. and G. W. 
Ratziss and A. I. RinceEr), A., i, 
775. 
formation of, in the pig (ABDER- 
HALDEN and Srrauss), A., i, 903. 
ammonium salt (McMAsTErR), A., i, 
1122. 
Hippur-p-toluidide, »-bromo- (CuRTIUS 
and Hert), A., i, 873. 
m-nitro- (CurTIus and HALLAway), 
A., i, 872. 

Hippurylazoimide, #-nitro- 
and Ha.uaway), A., i, 872. 

Hippurylhydrazide, p-bromo-, and its 

derivatives (Curtivs and Hett), A., 
i, 872. 

m-nitro-, and its derivatives (CURTIUS 
and HALLAWAY), A., i, 871. 

8-Hippurylhydrazonobutyric acid, 8-p- 
bromo-, ethyl ester (CuRTIUS and 
Hert), A., i, 873. 

Hirudin, immunisation against the anti- 
coagulating effect of (VERA and Lors), 
A., i, 617. 

Histidine, estimation of, colorimetrically 
(Wetss and Soso.evy), A., ii, 155. 

Hodgkinsonite from New Jersey 
(PALACHE and ScHALLER), A., ii, 64. 

Hofmann’s reaction, formation of carb- 
amates in the degradation of amides 
by the (Monr), A., i, 516. 

Homogentisic acid, effect of, on gastric 
juice (Gross), A., i, 617. 

Homonataloin, constitution of (LfcErR), 

A., i, 309. 
optical isomerides of (LicER), A., i, 
707. 


(CurtTIvs 


| Hydrazides, 
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Homophthalic acid, and its derivatives 
(DiECKMANN), A., i, 690. 

Homopiperonyl alcohol, action of acids 

on (Roprnson), P., 252. 
bromide (G. M. and R. Roginson), T., 
1463. 

Homopyrroles, synthesis of (Oppo and 
MAMELI), A., i, 80. 

Homoveratryl alcohol, action of acids on 
(Ropinson), P., 252. 

o-Homoveratry] alcohol (PERKIN, Rosin- 
son, and Roserts), T., 2384. 

1-Homoveratryl-2-methyl]-1:2-dihydro- 
isoquinoline, 6-nitro- (G. M. and R. 
Rosprnson), T., 1459. 

Hops, nitrogenous constituents of (CHAP- 
MAN), T., 1895; P., 196. 

Hordenine and its derivatives (v. BRAUN 
and ScHMATLOCH), A., i, 438. 

Hornbeam, volatile constituents of the 
leaves of (CuRTIUS and FRANZEN), 
A., i, 641. 

Horse-flesh, hydrolysis of amino-acids of 
(GayDA), A., i, 1022. 

Humic acids (EHRENBERG and Baur), 
A., i, 50; (Gutty) A., i, 126; 
(Op&N), A., i, 1165; (TAcKE, DENnscH, 
and Arnp), A., i, 1194, 

Humus, nature of, and its relation to 

plant life (Joprp1), A., i, 368. 
estimation of, in peat (HANLEY), A., 
i, 471. 
estimation of, in clay soils (BEAM), 
A., ii, 312. 

Hydantoin derivatives, reaction of, 
with the phenol and uric acid reagents 
(Lewis and Nicouer), A., ii, 156. 

Hydantoins (JOHNSON and Nicouer), A., 

i, 330; (JouNsoN and SHEPARD), 
A., i, 1090. 

resolution of (DAKIN and DuDLEy), 
A., i, 434. 

isothio- (KuGeRA), A., i, 434. 

Hydantoin-4-carboxylamide (JOHNSON 
and Nicoter), A., i, 331. 

Hydramines and their ethers, prepara- 
tion of (HouBEN and Fiurer), A., i, 
254. 

Hydrastine, preparation of salts of 
(DeckEnr), A., i, 198. 

Hydrastinine, preparation of (FARBEN- 

FABRIKEN VORM. F. BAYER & Co.), 
A., i, 79. 
condensation reactions of (G. M. and 
R. Roprnson), T., 1456; P., 161. 
Hydrates, constitution of (MacLEop- 
Brown), A., ii, 368. 
heat of fusion of (LEENHARDT and 
Boutaric), A., ii, 245. 
cyclic, preparation of 
(SERNAGIOTTO and PARAVAGNO), A., 
i, 812. 
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Hydrazidines (BuscH and ScHNEIDER), 
A., i, 584. 
Hydrazine and its nitrate (Sommer), 
A., ii., 266. 
effect of, and its compounds, on carbo- 
hydrate metabolism (UNDERHILL), 
A., i, 632; (UNDERHILL and 
Prince), A., i, 633. 
salts, reduction of chlorates by (Hop«a- 
KINSON), A., ii, 771. 
Hydrazinesulphonic acid and its salts 


| 
| 


(TrauBe and VockeroptT), A., ii, 


358. 


Hydrazinocarboxylic acid, preparation | 


and reactions of esters of (Drgxs), A., 
i, 940. 

Hydrazinodiacetic acid and its salts 
and methyl ester (BAILEY and READ), 
A., ii, 1056. 

a-Hydrazinodibenzylidenehydrazine 
(STOLLE and HeLwerrn), A., i, 750. 

Hydrazino-8-gnoscopine and its deriv- 
atives (Hope and Rosrnson), T., 2095. 

Hydrazobenzene-\ NV’-dicarboxylic acid 
(SCHLENK, APPENRODT, MICHAEL, 
and Tua), A., i, 398. 

Hydrazo-compounds, migration of acid 
residues in (v. AUWERS and MIcH- 
AELIs), A., i, 747. 

Hydrazoketones, rearrangement of, and 


their salt formation (LirscuiTz), A., i, | 


751. 


Hydrazones, phototropy of (Bovin1), | 


A., i, 325; (Bovinr and Grazian}1), 
A., i, 326. 

2-Hydrindamine and its salts and deriva- 
tives (KENNER and MATHEWs), T., 
745; P., 4. 

Hydrindene-2-carboxylic acid, ethyl 
ester and hydrazide of (KENNER 
and MaTHEws), T., 746. 

5-nitro-, and its resolution (MILLs, 


PARKER and Prowse), T., 1537; | 


P., 161. 


Hydrindene-2:2-dicarboxylic acid, ethy] | 


ester, reduction products of (KEN- 

NER), T., 2685; P., 244. 
5-nitro- (MILLS, PARKER, 

Prowse), T., 1538. 


and 


2-Hydrindylmethylamine and its salts | 


(KENNER), T., 2696. 

2-Hydrindylmethylmalonic acid and 
its salts and derivatives (KENNER), 
T., 2695. 


8-2-Hydrindylpropionic acid and its | 


salts (KENNER), T., 2695. 
2-Hydrindylurethane (KENNER 
MatTuews), T., 746. 
Hydriodic acid. See under Iodine. 
Hydroaromatic compounds (v. AUWERS 
and LANGE), A., i, 50; (BRITISH 


and 


ASSOCIATION Report), A., i, 945. 


| 
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Hydrobenzimidoacetoacetic acid, ethyl 
ester, and its picrate (ASAHINA and 
Kvropa), A., i, 879. 

Hydrocantharic acid, bromo- (GapDA- 
MER), A., i, 708. 

Hydrocarbon, ©,,H,,, from dehydration 
of d-1-methy]-3-isobutanol-A*-cyclo 
hexene with potassium hydrogen 
sulphate (HAWorRTH and FYFE), 
T., 1669. 

C,gH2s, from the pinacone of methyl 
ethyl ketone (vAN RomBurGH and 
WEnsINK) A., i, 794. 

C,sHgs, from solanine-s (Oppo and 
CresaRis), A., i. 1141. 

Cy9Hgg, from citronella oil (SEMMLER 
and Sporni71z), A., i, 193. 

C,;H4», from oxidation of cholestene 
(WinpDAus and Resav), A., i, 682. 

Hydrocarbons, synthesis of (Tscu- 
ITSCHIBABIN and JELGASIN), A., i, 
276. 

synthetic, allied to terpenes (Ha- 
wortH and Fyre), T., 1659; P., 
182. 

electrical conductivity of, and their 
derivatives (WALDEN), A., ii, 91. 

of low boiling point, preparation of, 
from turpentine (HEINEMANN), A., 
i, 647. 

hydrogenation of (LEBEAU and Picon), 
A., i, 946. 

calculation of the heats of combustion 
of (REDGROVE), A., ii, 713. 

molecular heat of combustion of, and 
its bearing on their constitution (LE 
Bas), A., ii, 712. 

chlorination of, by means of aqua 
regia (DATTA and FERNANDES), A., 
i, 675. 

separation of, with liquid sulphur 
dioxide (EDELEANU), A., ii, 681. 

action of trioxymethylene on, in pres- 
ence of aluminium chloride (FRANK- 
FORTER and KoKkatTnur), A., i, 
1060. 

water-gas equilibrium in flames of 
(ANDREW), T., 444; P., 22. 

acetylenic, boiling and melting points 

of (Prcon), A., i, 647. 
detection of, in caoutchoue (Lutz), 
A., ii, 818. 
aromatic, electrolytic oxidation of 
(FicuTER and SrockeEr), A., i, 
946. 
compounds of antimony haloids and 
(Vanstone), T., 1491; P., 140. 
benzenoid, action of, on phenanthra- 
quinone (BENRATH and v. MEYER), 
A., i, 554. 

from citral and citronellal (KIsHNER), 

A., i, 129. 


re: 


INDEX OF 


Hydrocarbons, cyclic, stability of accord- 
ing to their configuration (BOESEKEN 
and SILLevis), A., i, 154. 
saturated and unsaturated, oxidation 
of, by potassium permanganate 
(KIsHNER), A., i, 130. 
unsaturated, preparation of (Kyk1a- 
KIDEs), A., i, 473. 
manufacture of (PERKIN, MATTHEWS, 
STRANGE, and Biss), A., i, 917. 
chloro-derivatives, properties and ana- 
lytical uses of (Gow1NG-ScoPEs), 
A., i, 141, 779. 
Hydrocarotin, constituents of (BESCHKE), 
A., i, 833 


Hydrocellobial and its derivatives 
(FiscHer and y. Fopor), A., i, 
932. 

Hydrochalkones. See Phenyl phenyl- 


ethyl ketones. 

Hydrocinnamic acid. 

propionic acid. 

Hydrocyanic acid. See under Cyanogen. 

2:2’-Hydrocyanocarbodinaphthylimide, 

1:1’-dibromo-, and _ 1:1’-dichloro- 
9 ee” vorm. F. BAYER 
& Co.), A., i, 88. 

Hydrogen, preparation of, by the de- 
composition of formates (LEvI and 
Prva), A., i, 480. 

spectra of (Crozeg), A., ii, 2; (CURTIS), 
A., ii, 761. 

canal ray spectrum of (STARK), A 
15 


See §8-Phenyl- 


iy 


dissociation of, into atoms (LANGMUIR 
and Mackay), A., ii, 717. 

existence of positive and negative 
(Fry), A., i, 263. 

passage of  a-particles 
(MARSDEN), A., ii, 407. 

dielectric constant of, at high pres- 
sures (OCCHIALINI), A., ii, 163. 

isotherms of (KOHNSTAMM and WAL- 
sTRA), A., ii, 800; (WaLsTRA), A 
ii, 801. 

heat of formation of, from its atoms 
(LANGMorIR), A., ii, 104. 

ratio of the specific heats of, air, 
carbon dioxide and nitrous oxide 
(Mercer), A., ii, 425. 

vapour pressures of (ONNES and 
KeEesom), A., ii, 27. 

chemical constant of (v. KoHNER and 
WINTERNITZ), A., ii, 429, 533. 

and its oxides, free Ang of (LEwIs 
and RANDALL), A., ii, 802. 

reduction of carbon monoxide by, 
under the influence of radium eman- 
ation (SCHEVER), A., ii, 649. 

inflammability of mixtures of air and 
(CowArD and BRINSLEY), T., 1859 ; 
P., 176. 


through 
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Hydrogen, velocity of absorption of, by 
solutions of metallic salts (EGGERT), 


A., ii, 638. 
absorption - by wood charcoal 
(FirtH), A., ii, 178, 
a of, by =e (HALLA), 
sy: 178 ; : t OLT), A., ii, 452; 


ya Tose § A., ii, 626. 
and nitrogen, action of the electric 
discharge on mixtures of (LE 
BuLANc), A., ii, 809. 
compounds of alkaline-earth metals 
with (DaFERT and MIKLAUZ), 
A., ii, 125. 
and oxygen, catalytic influence of 
kaolin on the combination of 
(JOANNIS), A., ii, 260. 
catalytic effect of copper oxide on the 
combination of aaauenh A., ii, 
642. 
action of radium emanation on a 
mixture of (ScHEUVER), A., ii, 762. 


liquid, capillarity of (ONNES and 
Kuypers), A., ii, 842. 

refractive index and density of 
(AuGuSTIN), A., ii, 229. 


— alloys, with palladium, elec- 
tri conductivity and density of 
(WotF), A., ii, 517. 
Hydrogen chloride. See under Chlorine. 
cyanide. See under Cyanogen. 
iodide. See under Iodine. 
peroxide, preparation of (HENCKELL 
Co.), A., ii, 453. 
synthesis of (WoLF), A., ii, 356. 
increase of the stability of (MERCK), 
A., ii, 453. 


photochemical decomposition of 
(MaTHEws and Curtis), A., ii, 
255, 602. 


decomposition of, in alkaline solu- 
tions (SCHENCK, VORLANDER, and 
Dux), A., ii, 553. 

catalytic decomposition of, by col- 
loidal platinum (MacInngs), A., 
ii, 555. 

retardation of the decomposition of, 
by narcotics (MEYERHOF), A., ii, 
447. 

enzymic decomposition of (WAEN- 
TIG and STEcHE), A., i, 605; 
(MICHAELIs and PECHSTEIN), A., 
i, 760. 

preservation of, by means of acet- 
anilide (CLovER), A., ii, 120. 

displacement of acids by (SPERBER), 
A., ii, 557, 808. 

action of, on metals (E1cHHOLZ), 
A., ii, 557. 

compound of hexamethylenetetr- 
amine and (DIAMALT AKTIEN- 
GESELLSCHAFT), A., i, 1054, 
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Hydrogen peroxide, action of, on basic 
lead salts (Zorrer), A., ii, 465. 
action of, on silicic acid gels 
(KomArovsky), A., ii, 200. 
action of, on sodium alky] thiosul- 
hates (Twiss), ‘I’, 36. 
additive compound of thiocarbamide 
and (VANINO and ScHINNER), A., 
i, 406. 
estimation and distinction of ozone, 
nitrogen peroxide and (PRING), 
A., ii, 287. 
sulphide, apparatus for preparation of 
(Rrxon), A., ii, 558. 
decomposition of, by radium emana- 
tion (WouRTZEL), A., ii, 18. 
use of ammonium thioacetate in 
place of (ALVAREZ), A., ii, 70. 
action of, on sodium hyposulphite 
(Stnnatrt), A., ii, 460. 
evolution of, from the liver (Havs- 
MANN), A., i, 109. 
colorimetric estimation of small 
quantities of (MECKLENBURG and 
RoOsENKRANZER), A., ii, 380. 
estimation of, in water, apparatus 
for (FRANKFORTER), A., ii, 743. 
telluride, preparation and properties 
of (DENNIs and ANDERSON), A., ii, 
456. 
Hydrogen, estimation of, by Jieger’s 
method (Wrpavt), A., ii, 585. 
estimation of, in organic compounds 
(Dusky), A., ii, 488. 
Hydrogen electrode. See Electrode. 
Hydrogen ion, concentration of, during 
fermentation (LveErs), A., i, 909. 
Hydroglucal and its triacetyl derivative 
(FiscuEer), A., i, 252. 
Hydrographical chemistry (MANUELLI), 
A., ii, 852. 
Hydroipecamine and its salts and de- 
rivatives (Hessk), A., i, 723. 
Hydrolactal and its derivatives (FIscHER 
and CurMg), A., i, 931. 
Hydrolecithin (Ritrer), A., i, 377. 
Hydrolysis, gradual, as a colloidal- 
chemical process (WAGNER), A., ii, 
349. 
Hydronaringenin, identity of, with 
phloretin (Franck), A., i, 1132. 
Hydrosols, influence of capillary active 
substances on the coagulation of 
(Kruyt and van Dury), A., ii, 182. 
Hydrourushiol and dibromo-, and di- 
nitro-, and their derivatives (MAJIMA 
and NAKAMURA), A., i, 194. 
Hydroxy-acids, formation of, from gly- 
oxals (DAKIN and DupLEy), A., i, 
906. 
preparation of chlorides of (Korer- 
sCHNI and Karczaa), A., i, 180. 
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Hydroxy-acids, methylcarbonato-deriva- 
tives of (E. and H. O. L. FiscneEr), 
A., i, 381. 
decomposition of, with 
(CARPENTER), A., i, 136. 
Hydroxycarboxylic acids, cell-free fer- 
mentation of (v. LEBEDEV), A., i, 
463, 635. 
Hydroxy-compounds, catalytic dehydra- 
tion and pyrogenetic decomposition 
of (KyRIAKIDEs), A., i, 646. 
aromatic, substitution in (HARDING), 
T., 2790; P., 299. 
influence of configuration on the con- 
densations of (IRVINE and PATFR- 
son), T., 898; P., 68. 
Hydroxylamine, constitution and reac- 
tions of (Jongs), A., ii, 559. 
action of, on coumarin (PosNER and 
Hess), A., i, 45. 
detection and estimation of (ScHROED- 
ER), A., ii, 486. 
Hydroxylamine?sosulphonic acid (amido- 
persulphuric acid) (SOMMER and TempP- 
LIN), A., ii, 458. 


soda-lime 


| Hydroxyl groups, estimation of (ZERE- 


WITINOV), A., ii, 585. 

use of pyridine as a solvent in the 
estimation of (TANBERG), A., ii, 
222. 

Hydroxymethylene ketones, condensa- 
tion of cyanoacetamide with (SEN- 
Gupta), P., 148. 

Hydrozincite from Mexico (WiTTICH), 
A., ii, 210. 

Hygrine, synthesis of (Hess), A., i, 199. 

Hyperglycemia, production of (BANG), 

A., 1, 230, 1026. 

produced by pituitrin and adrenaline 
(STENsTROM), A., i, 359. 

action of opium alkaloids in (AF 
KierckrEr), A., i, 776. 

clinical detection of (GrTLow and 
Horowi7z), A., ii, 390. 

Hyperpnea produced by pain and by 
ether (MryYeEr), A., i, 614. 

Hyphomycetes, influence of metals on 
(JAVILLIEK and TSCHERNORUTZKY), 
A., i, 119. 

Hypoboric acid. See under Boron. 

Hypochlorites. See under Chlorine. 

Hypohalogenous acids and their salts 
(SKRABAL and Bucura), A., ii, 623. 

Hypoxanthine d-glucoside (F1scHER and 
He.LFeERicH), A., i, 334. 


L 


Ice, latent heat of fusion of (DICKINSON, 

Harper, and Osporng), A., ii, 100. 

compressibility of (RICHARDS and 
Speyers), A., ii, 261. 
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Icterus, hemolytic (McNeeg), A., i, 
456. 


l-Idonic acid, alkaloidal salts of (NEF), 
A., i, 491. 

Ignition of gases by adiabatic compres- 
sion (Dixon, BrapsHaw, and 
CAMPBELL), T., 2027; P., 222; 
(Dixon and Crorts), T., 2036; 
P., 38. 

of gaseous mixtures (CowArD and 

BrinsLEy), T., 1859; P., 176; 
(THorNTOoN), A., ii, 524, 834. 

by the electric discharge (Cowarn, 

Coorrr, and Jacoss), T., 1069; 


-» 78. 
retardation of (CrussaRD), A., ii, 
187. 
8-Iminoazolylethylamine. See 4-Ethy]- 
glyoxaline, B-amino-. 
Iminocarbonic acid, esters of (Jones and 
OEsPER), A., i, 505. 
Imino-chlorides, action of hydrocyanic 
acid on (MuMM, VoLQuarTz, and 
Hesse), A., i, 534. 


a-Iminonitriles, preparation of (SNESA- | 


REV), A., i, 671. 


Immunisation, effect of loss of blood on | 


(O’Brien), A., i, 456. 

Indandiones. See Diketohydrindenes. 

Indazole, 3:5:7-trichloro-, and 3-chloro- 
5:7-dinitro- (KENNER and CuRTIS), 
re Oe et 

Indazoles, halogen-, hydroxy-, and nitro- 
derivatives of (Frizs and Rorn), A., 
i, 584. 

6:7-Indazolequinone (Fries and Rotn), 
A., i, 584. 

Indene «erivatives, synthesis of (ORE- 
CHOFF), A., i, 265. 


Indican, amount of, in animal urine | 


(Minzer), A., i, 1024. 
Indicators (Morr), A., ii, 483. 
theory of (Turkt), A., ii, 288. 
vegetable (BRUBAKER), A., ii, 775. 
behaviour of, in estimation of acids 
and alkalis (THIEL), A., ii, 66. 
use of, in estimation of the reaction of 
waters (Mork), A., ii, 149. 
Indigo colouring matters (FRIEDLANDER 
and Rissk), A., i, 876. 
Indigotin, solubility of, in methyl sulph- 
ate (PEACHEY), A., i, 578. 
oxidation of (WAGNER), A., i, 
875. 
derivatives of (LEvVINsTEIN), A., i, 
876. 
compound from wool and (Fort and 
Luoyp), A., i, 1146. 
benzyl derivatives of (TscHILIKIN 
and PautseEn), A., i, 191. 
dioxime and diimino-, salts of (MADE- 
LUNG), A., i, 738. 
CVI. il. 
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5:7:5’:7’-tetrabromo-6:6’-di- 
amino-, 5:7:5°:7’-tetrachloro-, and 
6:6’-diiodo- and their derivatives 
(GRANDMOUGIN and SEYDER), A., i, 
1143. 

Indigotins, substituted, preparation of 
(REISSERT), A., i, 432. 

Indium, spectra of (PASCHEN 

MEIssnEr), A., ii, 316. 

tribromide, physical properties of solu- 
tions of (HEYDWEILLER), A., ii, 
657. 

Indole, influence of diet on the forma- 
tion of, in the organism (BERTRAND), 
A., i, 224. 

Indole, 3-amino-, and 3-oximino-, and 
their derivatives (MADELUNG), A., i, 
738. 

Indoles, substituted, preparation of 
(MADELUNG), A., i, 89. 

2-Indole-3-selenonaphthenindigo. 
2-Indoxyl-3-selenonaphthen-2-one. 

Indoxyl, compounds of, with glyoxal, 
phthalaldehydes and oxythionaph- 
thenaldehyde (FRIEDLANDER and 
RissE), A., i, 877. 

2-Indoxy1-3-selenonaphthen-2-one (LEs- 
SER and SCHOELLER), A., i, 1086. 

Infants, metabolism of, during starva- 
tion (SCHLOSSMANN and MurscH- 
HAUSER), A., i, 348. 

value of sugars in feeding of (Has- 
KELL), A., i, 348. 

enzymes of pancreatic juice in (HEss), 
A., i, 103. 

formation of bone in, by means of 
calcium phosphate (ScHLoss and 
Frank), A., i, 623. 

Infection, effect of nuclein on resistance 
to (Benson), A., i, 460. 

Inks containing iron gallate, extraction 
of, with ethyl acetate (Kempr), A., ii, 
686. 

Inositol (inosite), synthesis of (WiE- 

LAND and WisHart), A., i, 953. 
monophosphate, from wheat bran 
(AnpDERSON), A., i, 1191. 

Insects, composition of air in the trach- 
eal system of (Krocu), A., i, 101. 
Instruments, disinfection of (EIcH- 

HOLZ), A., ii, 557. 

Interferometer, use of the (KAppsEn), 
A., ii, 285. 

Intestine, action of opium alkaloids 
on the (PAL and Popper), A., i, 
115. 

movements of the villi of the (Ham- 
BLETON), A., i, 1017. 

rabbit’s, action of alcohols on the 
(Kuno), A., i, 1017. 

Inulin, hydrolysis of (p>— VILMORIN and 
LEVALLOIs), A., i, 17. 

74 


Indigotin, 


and 


See 
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Invertase (invertin ; sucrase), formation 


of (v. EvuLer and Cram&r), A., i, | 


237, 636. 

formation of, by yeast (v. EuLER and 
CraMEr), A., i, 364. 

preparation of solutions of (HuUDsoN), 
A., i, 1147. 

constitution of (NELSON and Bory), 
A., i, 339. 

thermo-stable form of (DurrEvx), A., 
i, 758. 

thermo-regeneration of (BrRTRAND 
and RosenBiatTt), A., i, 909. 

reversible action of (BLAGOVEST- 
SCHENSK]), A., i, 758. 

action of, in methyl and ethyl] alcohol 
(BourquELoT and BripeE.), A., i, 
603. 

inhibition of the action of (MICHAELIS 
and PEcusTEIN), A., i, 445. 

Invert-sugar, rotatory power of (La- 

BORDE), A., ii, 151. 


Iodic acid. See under Iodine. 


Iodine, atomic weight of (GuICHARD), 
A., ii, 723. 

fluorescence spectrum of the vapour of 
(Woop and Spgas), A., ii, 233; 
(McLEnNAN), A., ii, 829. 


absorption of gases by (GuyE and | 


GERMANN), A,, ii, 727. 
vapour pressure of (HABER and 
CERSCHBAUM), A., ii, 534. 


thermal changes of, in alkali solutions | 


(SKRABAL and Bvuecnra), A., ii, 
623. 

as a cryoscopic solvent (OLIVARI), A., 
ii, 168, 245. 


solubilities of, in chloriuated aliphatic 


hydrocarbons (Herz and Ratu- 
MANN), A,, ii, 34. 

and its compounds, free energy of 
(Lewis and RANDALL), A., ii, 840. 

catalytic action of (KNOEVENAGEL, 
Beruin, SAkom, DikeTericu, and 
Mossgs), A., i, 519. 

behaviour of, with selenium (BEcK- 
MANN and GrUNTHAL; BECKMANN 
and Faust), A., ii, 48. 

reaction of, with sodium benzylthio- 
sulphate (Prick and Jaques), T., 
1140; P., 117. 

compounds of, with organic substances 
(Barcer and Srarure), P., 2, 
303. 

multivalent, derivatives of (MAscaR- 
ELLI and Brusa ; MASCARELLI and 
Necri), A., i, 267. 

action of, on aliphatic aldehydes 
(Dawson and MarsuHa tt), T., 386 ; 
r., 2. 

biochemistry of (CamErRon), A., i, 
1154. 
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Iodine compounds, action of bacteria 
yeasts, and moulds with (Kossow1cz 
and Logew), A., i, 1033, 
action of, in the animal organism 
(ADLER and Czapsk1), A., i, 1030. 
action of, on adrenaline in the body 
(REY), A., i, 624. 
action of, on the circulation of the 
blood (LEHNDORFF), A., i, 778. 
content of, in tuberculous tissues 
(Lewis and Krauss), A., i, 1028. 
content of, in the thyroid (CAMERON), 
Ae, 4, SBF 
metabolism of. See Metabolism. 
Hydriodic acid (hydrogen iodide), 
ionisation of, at 25° (SrracHAN and 
Cuv), A., ii, 522. 
Iodides, estimation of, iodometrically 
(Sriiwe), A., ii, 741. 
Todic acid, reaction of nitrous acid and 
(KURTENACKER), A., ii, 552. 
Periodic acid, neutralisation of (Du- 
BRISAY), A., ii, 46. 
Iodine detection and estimation :— 
detection of, in urine (ERDMANN), A., 
ii, 670. 
detection and estimation of, in oils 
(FENDLER and Stier), A., ii, 286. 
estimation of (GriTzNER), A., ii, 573 ; 
(KENDALL), A., ii, 815. 
organically combined, estimation of 
(EcKarDT), A., ii, 574. 
estimation of, iodometricaliy (MULLER 
and WEGELIN), A., ii, 67. 
estimation of, in animal products 
(Bium and Grirzner), A., ii, 
670. 
estimation of, in presence of chlorine 
(CoLE), A., ii, 776. 
Iodine voltameter. See Voltameter. 
Iodoanil. See p-Benzoquinone, éetra- 
iodo-. 
Iodoanilic acid hemi-ether (Jackson 
and Botton), A., i, 551. 
Iodo-compounds, organic, relative ac- 
tivities of, with sodium phenoxide 
(SEGALLER), T., 106, 112. 

Iodoform, mechanism of the formation 
of (PreroniI and Tonnto.t), A., i, 6. 
Iodometry, errors in (LECLERE), A., ii, 

379. 

Ions, relation between the mobility and 

volume of (Mings), A., ii, 418. 

positive, from heated metals (Ricu- 
ARpDsoN), A., ii, 161. 

permeability of membranes by (Ro- 
Hony!), A., i, 1116. 

recombination of, in gases (RUMELIN), 
A., ii, 328. 

influence of neutral salts on the con- 
dition of, in solutions (Poma and 
PaTron}), A., ii, 440. 
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Ions, apparatus for demonstrating the 
migration of (WEIGERT), A., ii, 45. 
Ionic equilibria between semipermeable 


membranes (DONNAN and ALLMAND), | 


T., 1941; P., 180. 

Ionic mobility and volume, relation be- 
tween (LorEnz), A., ii, 629. 

Ionic theory, decline of the (WoRLEy), 
A., ii, 252. 

Ionisation and tle law of mass action 
(BousFIELD), T., 600, 1809; P., 
156. 

of acids (KENDALL), A., ii, 93. 
of gases by collision (WHEATLEY), A., 
ii, 15; (Pavuov), A., ii, 700. 
by heated metals (ProuMEN), A., ii, 
16. 
by a-rays (OGDEN), A., ii, 13. 
by B- and y-rays (KLEEMAN), A., ii, 
159. 


of organic compounds by Réntgen rays | 


(Moorr), A., ii, 88. 
Ionometer, use of the (GREINACHER), 
A., ii, 410. 
Ipecacuanha alkaloids (CARr and Py- 
MAN), T., 1591 ; P., 157 ; (KELLER), 
A., i, 428; (Hessk), A., i, 722. 


relation between the absorption spectra | 


and constitution of (DosBIE and 
Fox), T., 1639 ; P., 184. 

Ipecamine, and its salts and derivatives 
(Hesse), A., i, 723. 

Iridium chlorides (DELEPINE), A., ii, 
209. 

Iridium alloys with platinum, estima- 
tion of iridium in (BANNISTER and 
Du Vererrr), A., ii, 748. 

Iridium organic compounds :— 
Iridotrioxalates, optical decomposition 

of (DELErINE), A., i, 1048. 

Iridium, estimation of, in iridium-platin- 
um alloys (BANNISTER and Du VEr- 
GIER), A., ii, 748. 

Iris, oxydases in the flowers and leaves 
of (ArKINs), A., i, 641. 

Iron, native oxides of manganese and 

(RorHeER), A., ii, 476. 

are spectrum of (JANICKI), A., ii, 158; 
(VierHavs), A., ii, 229; (BuRNs), 
A., ii, 230. 

pure, critical ranges of (CARPENTER), 
A., ii, 131. 

crystallisation of electro-deposited 
— and CARPENTER), A., ii, 
470. 


allotropic transformations of (Sav- | 


VEUR), A., ii, 470. 

electrical resistance of (PokTEVIN), A., 
ii, 659. 

pure, electrical resistance and critical 
ranges of (BURGESS and KELLBERG), 
A., ii, 794. 
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Iron, variation of magnetic and electrical 
properties of, with temperature 
(HonpA and Ocura), A., ii, 526. 

| heat of cooling of (LascHTSCHENKO), 

A., ii, 427. 

metallurgy of (HADFIELD), A., ii, 812. 
structural changes of, during auneal- 

ing (Ewen), A., ii, 470. 
influence of silicon on the solubility of 

| carbon in (CHARPY and CoRNv), A., 

ii, 56. 

| .embrittling of, by sodium hydroxide 

(ANDREW), A., ii, 371. 

passivity of (ALLEN), A., ii, 333. 

porosity of (PERKINS), T., 102. 

| and its oxides, action of water on 

(CHuAupDRON), A., ii, 721. 

| corresion of (BRADBURY), A., ii, 131. 

| by dissolved oxygen (CoBB and 
DoveI.L), A., ii, 471. 

and its application in determining 
the relative strengths of acids 
(FRIEND and MarsHA1t), T., 
2776; P., 263. 
lecture experiment on the chlorination 
of (OHMANN), A., ii, 261. 
ferric, electrolytic reduction of 
(ALLEN), A., ii, 581. 
influence of sulphur on (HATFIELD), 
A., ii, 181. 
action of concentrated sulphuric acid 
on (FAwsirr and PowELt), A., ii, 
274. 
| presence of, in green plant cells 
(Moore), A., i, 911. 
influence of, in the development of 
barley (WoLFF), A., i, 125, 243. 
in blood (FiscHek and vy. RomBEre), 
A., i, 886. 
content of, in leucocytes and lympho- 
cytes (SANEYosHI), A., i, 346. 
Iron alloys with carbon (HANEMANN), 
A., ii, 56. 
electrical resistance and hardness of 
(VoNDRACER), A., ii, 659. 
and phosphorus (Sreap), A., ii, 
371. 


with cerium, analysis of (ARNOLD), 
A., ii, 677. 

with cobalt (RuER and KANEKO), A., 
ii, 275. 

with copper (RuER and Fick), A., ii, 
274. 

with magnesium (KREMANN 
LorBER), A., ii, 616. 

with nickel (KREMANN, SucnHy, and 

MaAs), A., ii, 96; (KREMANN 

| and MaAAs), A., ii, 616. 

electrical resistance of (SCHLEICHER 
and GUERTLER), A., ii, 417. 

expansion and contraction of (CHEV- 


and 


ENARD), A., ii, 708. 
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Iron alloys with silicon (CHAarry and 
Cornv), A., ii, 566. 

with zine (Tasoury), A., ii, 731; 
(Le CHATELter), A., ii, 732. 

Iron compounds, colour intensity of 

(PICKERING), T., 466. 

Iron nitride (CHARPY and BoNNEROT), 
A., ii, 372. 

sesquioxide, magnetic susceptibility of 
(WaLtAcn), A., ii, 660. 

Ferric salts, magneto-chemistry of 

(CABRERA and Mo tgs), A., ii, 
24. 
titration of, by reduction (Russo 
and Sensi), <A., ii, 215; 
(Russo), A., ii, 222. 
hydroxide, colloidal, preparation of 
(CoHEN), A., ii, 132. 
adsorption of (RuHLAND), A., 
ii, 250. 
action of magnesium salts on 
compounds of, with organic 
compounds (QUARTAROLI), A., 
ii, 468. 
pyrophosphate, ionisation of (BLom- 
BERG), A., ii, 563. 
silicofluoride, instability of (RE- 
couRA), A., ii, 134. 
sulphates (WirTH and BAakKR), A., 
ii, 472. 
reciprocal solubility influence of 
aluminium sulphate on (WIRTH 
and BAKKE), A., ii, 472. 
Ferronitric oxide compounds, lecture 
experiments with (MANcHoT), A., 
ii, 557. 
phosphate (MAncnor), A., ii, 557. 
Ferrous salts, compounds of nitric 
oxide with (MaANcuoT), A., ii, 
567. 
hydroxide, rhythmical precipitation 
of (CreIcHToN), A., ii, 844. 
metaphosphate, preparation of 
(CoLaAnt), A., ii, 372. 
sulphate and its hydrates (DE For- 
CRAND), A., ii, 132. 
Iron organic compounds:— 

complex (Spacu), A., i, 573, 1088. 

— compounds of cyanogen and 
(WILLIAMs), A., i, 1128. 

with phenols (WEINLAND and Buy- 
DER), A., i, 553. 

Ferrous ferricyanide, rhythmical pre- 
cipitation of (CrEeicHTon), A., ii, 
844. 

Iron pyrites. See Pyrites. 
Iron, cast, estimation of copper in 
(Koeprtine), A., ii, 746. 
Steel, metallurgy of (HADFIELD), A., 
ii, 812. 
determination of the critical points 
in (STEAD), A., ii, 471. 
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Iron :— 

Steel, crystalline properties of, at high 
temperatures (ROSENHAIN and 
HumFrey), A., ii, 131. 

variation of the maguetic and elec- 
trical properties of, with tem- 
perature (HonpA and OcurRa), 
A., ii, 526. 

volume changes of, during quench- 
ing (OkNov), A., ii, 274. 

electrical resistance and transforma- 
tion of, on heating (PoRTEVIN), 
A., ii, 659. 

influence of manganese on the 
corrosion of (DEscH and WHYTE), 
A., ii, 660. 

damascened, structure of (GUERT- 
LER), A., ii, 567. 

carburation of, in molten mixtures 
of potassium cyanide and chloride 
(PorTEvVIN), A., ii, 372. 

estimation of carbon in (CaIN), 
A., ii, 577; (Brapy; Cain and 
CLEAVEs), A., ii, 816. 

estimation of chromium and mangan- 
ese in (DANIELS), A., ii, 747. 

estimation of cobalt in (SLAWIK), 
A., ii, 494. 

estimation of copper in (KoEPPING), 
A., ii, 746. 

estimation of manganese, titanium, 
and vanadium in (Wricu7), A., ii, 
72. 

estimation of phosphorus in (PHIL- 
Lips), A., ii, 382. 

See also Nickel steel. 

Iron (in general) detection, estimation, 
and separation :— 
removal of, from tin sulphide ores 
(CHIAPPONI and Hesse), A., ii, 
736. 

estimation of (FENDLER), A., ii, 221. 

estimation of, colorimetrically (Hftr- 
NER), A., ii, 495. 

estimation of, iodometrically (LANDER 
and GEAKE), A., ii, 292. 

estimation of, volumetrically, with 
diphenylcarbohydrazide as indicator 
(Branprt), A., ii, 71. 

estimation of, volumetrically, in pre- 
sence of hydrochloric acid (BARNE- 
BEY), A., li, 747. 

estimation of, in presence of phosphoric 
acid (CorFIELD and Pratt), A., ii, 
747. 

ferrous, estimation of, in soils (Mort- 
son and Doyng), A., i, 470. 

estimation of, in water, colorimetric- 


ally (Mayer; Gorne), A., ii, 
581. 
estimation of, in mineral waters 


(Deve), A., ii, 149. 
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Iron (in general) detection, estimation 

and separation :— 

and its ores, estimation of arsenic, 
iodometrically in (BraNnpt), A., ii, 
68, 291 ; (ANDReEws), A., ii, 291. 

estimation of carbon in (CAIN), A., ii, 
577 ; (SzAsz), A., ii, 854. 

estimation of chromium and manganese 
in (DANIELS), A., ii, 747. 

estimation of manganese, titanium, 
and vanadium in (Wricart), A., ii, 
72. 

estimation of phosphorus in (PHIL- 
Lips), A., ii, 382. 

estimation and separation of, from 
aluminium, chromium, manganese, 
and zinc (VAN PELT), A., li, 492, 
582. 

separation of aluminium and (Borck), 
A., ii, 147. 

separation of, from manganese(H AcKL), 
A., ii, 678. 

Isatin and its derivatives (BorscHE and 
Jacoss), A., i, 322. 

Isatin, 4-chloro-5-bromo-, 4:7-dichloro-, 
and 4:5:6:7-tetrachloro-, and their de- 
rivatives(GRANDMOUGIN and SEYDER), 
A., i, 1143. 


Isatins, 1-substituted, preparation 
(STOLLE), A., i, 200. 
B-Isatin-a- and -8-naphthils (KNoE- 


VENAGEL, BERLIN,SAKOM, DIETERICH, 
and Mosss), A., i, 520. 

8-Isatin-o-nitroanil (KNOEVENAGEL, 
Beruin, SAkom, DIErericu, and 
Mosss), A., i, 520. 

Isatin-3-oxime and its diacetyl derivative 
(KOHN and OsTERSETZER), A., i, 81. 
B-Isatin-o-, -m, and -p-tolils (KNoE- 

VENAGEL, BERLIN, SAKOM, DIETERICH, 
and Mosss), A., i, 520. 
Isomeric compounds, kinetics of thie 
vapours of (PocHETTINO), A., ii, 842. 
Isomerism, dynamic (Lowry), P., 105 ; 
(BritisH AssocIATION REPoRtT), 
A., ii, 633. 
position-, and optical activity (CoHEN), 
T., 1893; P., 221. 
Isomorphism, methods of 
(STORTENBEKER), A., ii, 113. 
Isoprene, preparation of (FARBEN- 
FABRIKEN VoRM. F. BAYER & Co.), 
A., i, 5; (BADISCHE ANILIN- & 
Sopa-Faprik), A., i, 5, 129; 
(KyrrakIDEs), A., i, 473; (HEINE- 
MANN; CHEMISCHE FABRIK AUF 
AKTIEN vor. E. ScHERING), A., i, 
647. 
from commercial turpentine (HERTY 
and GRAHAM), A., i, 1165. 
polymerides of (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 5. 


testing 


ii. 1101 


Isoprene, physical constants of (Har- 
RIES), A., i, 917. 
compound of sulphur dioxide and (DE 
Bruin), A., i, 1197. 


J. 


Jegosaponin (ASAHINA and Momoya), 
A., i, 856. 


K. 


| Kalbaite (VerRNADSKI), A., ii, 139. 


of | 


Kalmeghin (BHADURI), A., i, 1118 
Kaolinite (kaolin), chemical structure 
of (SAMoILOy), A., ii, 738. 
constitution of (MELLcR and Ho tp- 
croFT), A., ii, 272; (W. and D. 
Ascna), A., ii, 273. 
adsorption by (Harris), A., i, 643; 
(RoHLAND), A., ii, 436. 
alkaline salts of (WEyYBERG), A., ii, 
479. 
Kelp, estimation of available nitrogen 
in (CULLEN), A., ii, 674. 
Kentuckylinic acid, Kentuckyn, Ken- 
tuckynic, and Kentuckynolic acids 
(v. Deerazia), A., i, 974. 
Kephalin, extraction and hydrolysis of 
(MacArruor), A., i, 1197. 
nature of the fatty acid from (LEVENE 
and WEsr), A., i, 12. 


| Kerasin, preparation of (RosENHEIM), 


A., i, 706. 
penta-acetyl derivative (THIERFEL- 
DER), A., i, 339. 

Ketens (STAUDINGER and ENDLE), A.,, i, 
56; (STAUDINGER and MAIER), A., i, 
58; (STAUDINGER, GOHRING, and 
Scno.ier), A., i, 285. 

Ketisoketimines (MourrEu and MIGNo- 
wac), A., i, 830, 1075. 

6-Keto-5-acetyl-2:4:7-tri-(¢richloro- 
methyl)-1:3:5-dioxazseptan (Crow- 
THER, McComsigz, and REApDe), T., 
940. 

2-Keto-3-benzoyl-5-)-nitrophenyl-2:3- 
dihydro-1:3:4-oxadiazole (STOLLE and 
LEVERKUs), A., i, 208. 

6-Keto-5-benzoyl-2:4:7-tri-(¢richloro- 
methyl)-1:3:5-dioxazseptan (CRow- 
THER, McComsiz, and READE), T., 
940. 

4-Keto-5-benzylidenetetrahydrothiazole, 
2-imino- (KuGERA), A., i, 435. 

y-Ketobutylaniline (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 21. 

a-Ketobutyric acid, fermentation 
(NEUBERG and KERs), A., i, 637. 

a-Keto-8-carbamyl-y-phenylbutyric 
acid, y-imino- (Vv. MEYER and EssEr), 
A., i, 999 


of 
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a-Keto-8-carbamylvaleric acid, y-imino-, 
and its salts (v. MEYER and Esser), 
A., i, 999. 
6-Keto-7-trichloromethy1-2:4- di-(ér7- 
bromomethy])-1:3:5-dioxazseptan and 
its derivatives (CRowTHER, McCom- 
BIF, and READE), T., 944. 
3-Keto-1:3-dihydroindazole, 
amino- and -dinitro-, and their de- 
rivatives (KENNER and Curtis), T., 
2732; P., 174. 
6-Keto-6:7-dihydroindazole, 7-chloro-7- 
nitro- (Fries and Rorn), A., i, 
584. 
3-Keto-2:3-dihydrothionaphen-3-anil 
(Fries and Barrno.iomaus), A., i, 
989. 
7-Keto-4-p-dimethylaminopheny]-2-7:- 
p-dihydroxyphenyl-1:4-benzopyran 
(Watson and Sen), T., 396. 
a-Keto-8-ethylcarbonato-a8-diphenyl- 


3:7-di- | 


ethane (McComare and Parkgs), T., 


1689, 

6-Keto-5-ethylcarbonato-2:4:7-tri-(/ri- 
chloromethy])-1:3:5-dioxazseptan 
(CrowTHER, McCombtr, and Reape), 
T., 939. 

1-Keto-4-fluorenylidenenaphthalene, 
2-hydroxy-, and its derivatives (Sachs 
and Ono.M), A., i, 553. 

u-Ketoheneicosoic acid and its deriva- 
tives (LE SuguR and WirHeERrs), T., 
2815. 


6-Ketomargaric acid and its derivatives | 


(Le Sueur and WITHERs), T., 2806 ; 
P., 257. 
-Keto-e-p-methoxyphenylhexoic acid 
and its derivatives (BorscHk, SAUERN- 
HEIMER, and HEIMBURGER), A., i, 
686. 
6-Keto-4-methy1-5:6-dihydrocoumarin, 
3:5:5:7:8-pentachloro- (FriEs and 
LINDEMANN), A., i, 571. 
a-Ketomethylenedioxytetrahydronaph- 
thalene and its 
(BorscHE and EBERLEIN), 
700. 
7-Keto-4-methy1-5:6:7:8-tetrahydrocou- 
marin, 3:5:6:6:8:8-hexachloro- (FRIES 
and LINDEMANN), A., i, 570. 
9-Keto-4-methyl-5:6:7:8-tetrahydrocou- 
marin, 3:5:5:7:7:8-hexachloro- (FRIES 
and LINDEMANN), A., i, 571. 
Ketoperinaphthindene, aminohydroxy-, 
and its derivatives (Errera), A., i, 
1073. 

Ketone, C,0,Cl,, from hexachloroethane 
and copper bronze (PRINs), A., i, 
649. 

©,,H,,0, from reduction of 1:2-di- 
oa gelialaaae (v. 
IEBIG), A., i, 846, 


Bey 4% 


semicarbazone | 


| 
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Ketones, preparation of (FABRIQUES DE 
Propvits CHIMIE ORGANIQUE DE 
LatrRE), A., i, 250; (SABATIER and 
MAILHE), A., i, 547; (MAILUE), 
A., i, 548. 

preparation of, from aryl-aliphatic 
chlorides (BorscH and EBERLEIN), 
A., i, 699. 

catalytic preparation of (SENDERENS), 
A., i, 251; (Mariage), A., i, 489. 

absorption spectra and constitution of 
(G. G. and J. A. R. HENDERSON 
and Hetisron), A., ii, 318. 

selective absorption of (HENDERSON 
and Herisron), A., ii, 84. 

catalysis of (MAILHE), A., i, 489. 

catalytic hydrogenation of (VAvon), 
A., i, 694. 

methylation of (RIEDEL ; 
ScHaEFFER), A., i, 186. 

reduction of (CLEMMENSEN), A., i, 
271, 418. 

action of alkaloids on (PATERNO, 
CHIEFFI, and DE Fazi), A., i, 
1137. 

action of hydrocyanic acid on (Jongs), 
T., 1560; P., 118. 

condensation of phenols and (SEN- 
Gupta), T., 399. 

aliphatic, ultra-violet absorption 
spectra of (BreLEcKI and Henri), 
A., ii, 7. 

aromatic, reduction of (BOESEKEN and 
ConEN), A., i, 695. 


Koérz and 


cyclic, preparation of (ScHAAR- 
SCHMIDT), A., i, 732. 
halogenated, action of zine on 


(Iocttscn), A., i, 418. 
hydroaromatic (CRossLEY and PRATT), 
P., 55. 
reaction of, with 
(CamB!), A., i, 967. 
Ketones, mono- and di-amino-, prepara- 
tion of (FARBENFABRIKEN VORM. F. 
BayER & Co.), A., i, 21. 
a-chloro-, syntheses of (BLAISR), A., i, 
1051. 
a-Ketonic acids, preparation of (BLAISE), 
A., i, 141. 
y-Ketonic acids, condensation of, with 
aldehydes (BorscHr), A., i, 686. 
Ketoniec alcohols, bicyclic (Stoner), A., 
i, 540. 
Ketonic esters, synthesis of (ROrTINGER 
and WENZEL), A., i, 10. 
2-Keto-3--nitrobenzoy1-5-phenyl-2:3- 
dihydro-1:3:4-oxadiazole (SToLLé and 
LEVERKUs), A., i, 208. 
1-Keto-4-oxythionaphthenylidenenaph- 
thalene, 2-hydroxy-, aud its deriva- 
tives (Sachs and QOnotm), A., i, 
552. 


nitroprussides 
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a-Keto-y-phenylbutyric acid, y-imino-, 
ethyl ester and derivatives of (v. 
MEYER and Esser), A., i, 999. 

3-Keto-2-phenyl-1-3-dihydroindazole, 
5:7-dinitro-, and its salts (KENNER 
and Curtis), T., 2733; P., 174. 

2(3’-Keto-2’-pheny]-2’:3’-dihydrothio- 
naphtheny])-3-keto-2-pheny1-2:3-di- 
hydrothionaphthen(Kavband Bayen), 
Miva te. BOO 

3- Keto- 2:2:5:5- 6} - ee 


(Dupont), A., i, 135. 
a-Keto-y- -p-tolylbutyric acid, y-imino- 
B-cyano-, and its derivatives (Vv. 


Meyrr and Esser), A., i, 999. 
6-Keto-2:4:7-tri-(¢/ichloromethy] -1:3-5- 
dioxazseptan, preparation of (Crow- 
THER, McCompir, and REapke),'I’. 938. 
5-Keto-2:2:4-trimethyltetrahydrofuran, 
4-amino-, derivatives of (KoHN and 
HOuzinGer), A., i, 74. 
a-Ketovaleric acid, y-imino-8-cyano-, 
and its salts and ethyl ester (v. MEYER 
and EssEr), A., i, 998. 
a-Ketovalerolactonecarboxylic acid, »- 
nitrophenylhydrazone of (FERNrACcH 
and SCHOEN), A., i, 910. 
Kidneys, estimation of tryptophan in 
(Kurcarn), A., i, 1104. 
Kinetics, chemical (HIRNIAK), A., 
259 ; (OrLov), A., ii, 638. 
of physico-chemical systems (MARCE- 
Lin), A., ii, 115, 186. 
of irreversible reactions (MARCELLIN), 
A., ii, 721. 
Kinetic field, partition of particles in a 
(Lorenz and Eiret), A., ii, 451. 
Kipp’s apparatus, modified (Lav } A. 


ii, 


ii, 194. 
arrangement for emptying (LOcCKE- 
MANN), A., ii, 194. 


Kola, estimation of caffeine in prepara- 
tions of (FrAngots), A., ii, 155. 
Kynurenic acid, constitution of (HoMER), 
A., i, 730. 
excretion of, in dogs (HomEn), A., i, 
627. 


L. 


Lac, Japanese, constituents of (MAJIMA 
and NAKAMURA), A., i, 194. 

Lacceroic acid. See Dotriacontanoic 
acid. 

Laccerol. See Dotriacontanol. 

‘* Lacmosol,” preparation and properties 
of (HoTTINGER), A., ii, 668. 

Lactal and its derivative (FiscHER and 
CuRME), A., i, 931. 

Lactalbumin, precipitation of, in cows’ 


milk (WALKER and CADENHEAD), A., | 


ii, 689. 


| 
| 
| 
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Lactic acid, (i-ethylidenelactic acid ; a- 
hydroxypropionic acid), formation 
of, in alcoholic fermentation (Or- 
PENHEIMER), A., i, 363. 

formation of, in the liver (EMBDEN 
and Grressacn), A., i, 900. 

formation of, in mammalian muscle 
(FLETCHER), A., i, 227. 

photochemical decomposition of, in 
presence of uranyl sulphate (Boty), 
A., ii, 405. 

and its "ethyl ester, action of thionyl 
chloride on (FRANKLAND and GAk- 
NER), T., 1101; P., 84. 

in diabetic muscles (FoRscHBACH), A., 
i, 230 

influence of, in carbohydrate metabol- 
ism (Vv. Firta), A., i, 1014. 

calcium hydrogen salt (CHEMISCHE 
WERKE Vory. H. Byk), A., i, 924. 

uranyl salt (Courrots), A., i, 802. 

estimation of (WoLF), A., ii, 685. 

estimation of, in presence of proteins 
(OPPENHEIMER), A., ii, 224. 

estimation of, in wines (ROETTGEN), 
A., ii, 76; (BARAGIOLA and Scuup- 
PLI), A., ii, 752. 

Lactic acid, 888-trichloro-, ethyl ester, 
acetyl derivative, and its reduction by 
zine (IocrrscH), A., i, 383. 

Lactic acids, configuration of (FREUDEN- 
BERG), A., i, 924. 

Lactochrome (PALMER and CooLepeR), 
A., i, 625. 

Lactones, reactions of (KOHN and Hotz- 

INGER), A., i, 74. 

ethylenic, behaviour of, with sodium 
ethylenic compounds (LosanitscH), 
A., i, 806. 

5-Lactones, preparation of, from dipheny] - 
keten, and their derivatives (STAUD- 
INGER and ENDLE), A., i, 56. 

-Lactones, ae of carbon suboxide 
from (Ort), A., i, 1048. 

Lactonic acid, “6 Hoes and its ethyl 
ester, from angelicalac ‘tone and ethyl 
sodiomalonate (Losanitscu), A., i, 
806. 

Lactose (milk-sugar), influence of am- 
monium sulphate on the specific 
rotation of (RosSEMANN), A., ii, 303. 

estimation of (CoLE), A., ii, 499. 
estimation of, ow in milk 
(FEDER), A., ii, 750. 

Leevulose (d (d-fructose ; : fruit sugar), action 
of ultra-vivlet light on (Rano), A 
i, 930. 

rotatory power of (LABorpDk), A., ii, 
151; (ARMSTRONG and WALKER), 
A., ii, 629. 

action of acids on (HARRISON), A., i, 
498, 
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Levulose (d-/ruclose; fruit sugar), action 
of sodium hyposulphite on (RapL- 
BERGER and SIEGMUND), A., i, 15. 

detection of, in presence of other 
sugars (PINOFF and Gupkg), A., ii, 
499. 
and dextrose, detection of, in urine 
(Muster and Woker), A., ii, 75. 
Lakes, formation of, in dyeing cotton 
fibre (SANIN), A., i, 73. 
Lamp, tungsten. See Tungsten. 
Lamprey, chemistry of muscle of the 
(Witson), A., i, 901. 

Lanthanum, biological action of (Bo- 

KORNY), A., i, 364. 


salts, action of, in experimental 
cholera (Frovin and Rovpsky), 
A., i, 1108 


cesium chloride (MEYER, WAsssucH- 
nov, Drapier, and BopLANDER), 
A., ii, 369. 

dimethyl phosphate (MorGAN and 
JAMEs), A.,i, 135. 

Lapachonone, oxidation of 
(MANUELLI), A., i, 294. 

Laterite, nature and origin of (Luz), A., 
ii, 282 

Lauric acid, A-amino-, and its derivatives 
(Le Sueur and WirneErs), T., 2818. 

Laurylazoimide (Curtius and ScuAtz- 
LEIN), A., i, 874. 

Laurylhydrazide and its derivatives 
(CurtTius and SCHATZLEIN), A., i, 873. 

8-Laurylhydrazonobutyric acid, ethyl 
ester (CURTIUS and SCHATZLEIN), A., 
i, 874. 

Laws of Henry and Raoult, deduction 
of, from the Duhem-Margules equation 
(RosanorF and Dunrny), A., ii, 619. 

Lead, atomic weight of (Curie), A., ii, 

563 


products 


from Ceylon thorite, atomic weight of 
(Soppy and Hyman), T., 1402; P., 
134. 


radioactive, atomic weight of (Ricu- 


Arps and LEMBERT ; HONIGSCHMID 
and Horovitz), A., ii, 653. 

electrical resistance of, at helium 
temperatures (ONNxs), A., ii, 163. 

corrosion of (LAMBERT and CULLIs), 
P., 198. 

“— of (LIVERSEEGE and Knapp), 

Lead alloys with arsenic, freezing-point 

curves of (HFIKE), A., ii, 464. 

with silver and zinc (Bocrrcn), A., ii, 
729. 


Lead salts, behaviour of, with solutions | 


of alkali carbonates (AUERBACH and 
Pick), A., ii, 53, 54, 55. 

Lead arsenates (TARTAR and Rosrnson), 
A., ii, 773, 
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Lead carbonate, basic, nature of (Eus- 
TON), A., ii, 465. 
chloride, binary systems formed 
by, with metallic chlorides 
(Frets), A., ii, 563. 
equilibrium between potassium 
chloride and (DeMAsstEux), A., 
ii, 185. 
equilibrium of sodium chloride and 
(DeMASSIEUX), A., ii, 271. 
potassium chromate (BARRE), A., ii, 
279. 
haloids, heat of formation of (BRAUNE 
and Kore), A., ii, 536. 
oxyhaloids (SANDONNIN}), A., ii, 773. 
hydroxycarbonate (white lead), pre- 
paration of (OWENs), A., ii, 654. 
constitution of (Euston), A., ii, 
366. 
solubility of, in gastric juice 
(CARLSON and WOELFEL), A., i, 
461. 
oxide, equilibrium of lead acetate, 
water and (Jackson), A., i, 
1198. 
action of hydrogen peroxide on 
alkaline solutions of (ZorrEr), A., 
ii, 465. 
peroxide, reduction of (SABATIER and 
EspIL), A., ii, 729. 
estimation of (Iprens), A., ii, 386. 
triplumbic tetroxide (red lead ; min- 
ium), preparation of (MILBAUER), 
A., ii, 464. 
Lead detection, estimation, and separa- 
tion :-— 
detection of (IvANov), A., ii, 386; 
(Eecriwe), A., ti, 579. 
detection of, in bismuth subnitrate 
(GvErInN), A., ii, 778. 
detection of, in toxicology (MEIL- 
LERE), A., ii, 817. 
estimation of, in small quantities 
(SirGFrIED and Pozzi). A., ii, 
386; (BrETEAU and FLEvRy), A., 
ii, 818, 
effect of tungsten on the estimation 
of, with ammonium molybdate 
(LAVERs), A., ii, 296. 
estimation of, iodometrically (MIL- 
BAUER and Pivnicka), A., ii, 579. 
estimation of, volumetrically (ALDER 
and CooLBaueH), A., ii, 491. 
estimation of, in alloys (BRETEAU and 
FuiEvry), A., ii, 778. 
estimation of, in molasses liquids 
(PELLET), A., ii, 147. 
estimation of, colorimetrically, in 
drinking water (REESE and Drost), 
A., ii, 580. 
estimation of, in tissues 
MANN), A., li, 677. 


(FRIED- 
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Lead detection, estimation and separa- 
tion :— 
separation of radium-D from (STAEH- 
LING), A., ii, 89. 
separation of, from tin and autimony 
(McCay), A., ii, 856. 
Lead accumulator. See Accumulator. 
Lead crucible, substitute for (SHarp), 
A., ii, 483. 
Leather, estimation of the acidity of 
(NicHo.tarpor), A., ii, 760. 
Leaves, absorption of certain radicles by 
(Noyes), A., i, 1040. 
displacement by water of nitrogenous 
and mineral substances in (ANDRE), 
A., i, 1040. 
Lecithin, preparation and purification 
of (MacLEay), A., i, 798. 
of egg-yolk (Rrevet), A., i, 1121. 
preparation of a copper compound of 
(v. LinpEN, MEISSEN, and 
Srravss), A., i, 479. 
action of narcotics on the surface ten- 
sion of solutions of (BEKCZELLER), 
A., ii, 716. 
influence of, on the toxicity of drugs 
(Lavrov), A., i, 773, 907. 
Lecithins, iodine values of (CRrvUICcK- 
SHANK), A., i, 377. 
Lecture experiments to show formation of 
aluminium nitride (Russ), A., ii, 46. 
to show the chlorination of iron 
(OuMANN), A., ii, 261. 
with ferronitricoxide 
(Mancuor), A., ii, 557. 
Lemon oil, estimation of the hydrocarbon 
content of (BécKER), A., ii, 301. 
Leucemia, benzene treatment of (Borut- 
TAU and STADELMAN)), A., i, 776. 
therapeutic treatment of (PAPPEN- 
HEIM), A., i, 906. 
W~-Leucine and its derivatives (KNoor 
and LANDMANN), A., i, 257. 
Leucocytes, iron content of (SANEYOSHI), 
A., i, 346. 
Leucylmethylenemalonic 
ester (Levy), T., 31. 


compounds 


acid, ethy!) 


Levulosans, hydrolysis of (DE VILMORIN | 


and LEVALLO!Is), A., i, 17 
Lichesteric acid (lichenostearic acid), 
identification of (TUNMANN),A., ii, 153. 


Light, chemical action of (CIAMICIAN | 


and SILBer), A., i, 9; A., ii, 234, 
602 ; (Suipa), A., i, 395. 

polarised, rotation of the plane of 
(Stark), A., ii, 402. 

absorption of, by water (SHAEFFER, 
Pau.us, and JongEs), A., ii, 509. 

organic syntheses by means of 
(PATERNO, CHIEFFI, and DE FAz!), 
A., i, 1137; (PaTeRNO, CulerFI, 
and PEeRREt), A., ii, 234, 321. 
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Light, supposed chemical changes by 
exposure to (SERNAGIOTTO and 
Hoscuek), A., ii, 405. 

action of, on the disappearance of 
acids in p!ants (SrorHR), A., i, 120. 
ultra-violet, esterification by (StorrM- 
ER and LApEwIe), A., i, 966. 
dispersion of, by organic compounds 
(HEwr1), A., ii, 597. 
action of, on Ay-unsaturated acids 
(SToERMER and STrocKMANN), A., 
i, 962. 
action of, on the rabbit’s ear (HENRI 
and Moycuo), A., {, 902. 

Lignoceric acid, constitution of (LEVENE 
and West), A., i, 1123. 

Lillianite (Borcsrrém), A., ii, 478. 

Lime. See Calcium oxide. 

Lime liquors, estimation of sulphides in 
(BLockEy and Meup), A., ii, 574. 
Limonene, hydrogenation of (Vavon), 

A., i, 189, 557. 

Limulus, proteins of the blood of (ALs- 

BERG), A., i, 1184. 

evolution of carbom dioxide from nerve 
tissue in (TASHIRO and ADAms), A., 
i, 1152. 

Linalool, constitution of (BARBIER and 
Locav IN), A., i, 832. 

Linolic acid, ethyl ester tetrabromide 
from cotton-seed oil (PALMER and 
Wricurt), A., i, 1165. 

Linseed, sugar content of (vAN KAMPEN), 
A., i, 367. 

Linseed oil, saturated acids of (MorreE.t), 
A., i, 481. 

Lipemia, pathogenesis of (SaKAl), A., 
i, 3ea- 

Lipase, action of ultra-violet light on 
(M. and Mme. Cuavcnarp), A., i, 
889. 

action of radium emanation on (MAr- 
SHALL and ROWNTREE), A., i, 97. 

activity of (AkMsTRONG and GosNey), 
A., i, 1149. 

castor bean, action of (HAMLIN), A., 
i, 97; (Fak), A., i, 98. 

of Chelidonium seeds (BouRNoT), A., 
i, 1041. 

from Ricinus, action of, on fats (TAN- 
cov), A., i, 759. 

Lipoids of ancient Egyptian brains 

(Marr), A., i, 107. 

influence of, on oxydases (VERNON), 
A., i, 453. 

anaphylaxis of guinea pigs 
(Witson), A., i, 114. 

relation of vitamine to (Cooper), A., 
i, 1153. 

Lipoproteins (IzAr and MAMMANA), A., 
1, 355; (LANDSTEIN and PRASEK), 
A., i, 617. 


to 
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Lipoproteins and their action in vivo | Liquids in contact with different gases, 


(IzAr and PATANE), A., i, 234. 


and their hemolytic action (Izar and | 


Ferro), A., i, 347. 
Liquid, fall of potential at the surface 


| 
| 


between a gas and a (v. PuTNoky), 


A., ii, 22. 

exchange of matter between a, and its 
saturated vapour (MARCELIN), A., 
ii, 535. 
Liquids, properties of, and their critical 
constants (KENDALL), A., ii, 101. 
physical properties of (Tyrer), A., 
ii, 102, 431. 

specific induction of (GuTToN), A., ii, 
242. 

rotation of (Paris and Porter), A., 
ii, 86. 

theory of the rotatory power of (Maz- 
ZUCCHELLI), A., ii, 402. 

Tyndall phenomenon in (KANGRO), 
A., ii, 406. 

molecular complexity of (TURNER), 
Puy 

relation between the solvent power of, 
and their dielectric constants (Tur- 
NER and Bissett), T., 947; P., 59. 

relation of the internal pressure of, 
to their dielectric capacity and per- 
meability (Lewis), A., ii, 624. 

adiabatic and isothermal compressi- 
bilities of (Tyrer), T., 2534; P., 
236. 


compressibility and expansion of 


(Psozatsk1), A., ii, 527. 

thermal expansion of (HEnRz), A., ii, 
25. 

expansion pressures of (Gay), A., ii, 
108. 

internal pressure of (HERZ), A., ii, 532. 

passage of, into the crystalline state 
(Scuames), A,, ii, 442. 


condensation and crystallisation ten- | 
dency of the vapours of (STARINKE- | 


vitscH and TAMMANN), A., ii, 34. 

measurement of the density of, by an 
acoustic method (KALAHNB), A.., ii, 
172. 


diffusion of dissolved substances in | 


(Smita), A., ii, 543. 

thickness and structure of the capil- 
lary layer of (BAKKER), A., ii, 179. 

apparatus for demonstration of cohe- 
sion of (URsPRUNG), A., ii, 45. 

conducting and non-conducting pas- 
sage of gases through (CoEHN and 
Mozer), A., ii, 329. 

surface tension of, at temperatures 
from —80° to 1650° (JArGcER), A., ii, 
805, 806, 840, 841; (JARGER and 
Smit), A., ii, 805; (JAEGER and 
Kaun), A., ii, 806. 


surface tension of (FERGUSON), A., 
ii, 768. 
Bertrand formula for (SPERANSKI), 
A., ii, 31, 
heat of vaporisation of (KENDALL), 
A., ii, 718. 
specific heats of (LussANA), A., ii, 764. 
at constant volume and at constant 
pressure (TYRER), A., ii, 425. 
laboratory apparatus for evaporation 
of large quantities of (Davis), A., 
ii, 104. ’ 
velocity of evaporation of (MARCE- 
Lin), A., ii, 534. 
behaviour of gels towards (WOLFF 
and BicHNeER), A., ii, 631. 
viseosity of (BINGHAM), A., ii, 623. 
at high pressures (Faust), A., ii, 
177 


binary mixtures of (BrncHAM), A., 
ii, 248; (SacHanov and Rjsa- 
CHOVSKI), A., ii, 249. 

binary mixtures of, containing 
formamide (Merry and TuRNER) 
T., 748; P., 60. 

catalytic hydrogenation of (BRocHET), 
A., i, 645. 
abnormal, contraction on mixing (Br- 

RON and Moreuteva), A,, ii, 174; 

(Brron, NIKITIN, and JAKOBsON), 

A., ii, 175. 

associated, heat of vaporisation of 
(KENDALL), A., ii, 102. 
isofluidic, refractive index of binary 
mixtures of (MoRGULEVA), A., ii, 
397. 
partly miscible, equilibrium of (Cam- 
PETTI and Det Grosso), A., ii, 350. 
mixed, constitution and _ rotatory 
power of (Corton), A., ii, 786. 
optical properties of (Corton, Mov- 
TON, and DraptEr), A., ii, 1. 
influence of volume change on the 
fluidity of (Gipson), A., ii, 339. 
thermal properties of (PARTINGTON), 
P., 61; (Herz), A., ii, 425. 

surface tension of (WorRLEy), T.,, 
260, 273. 

vapour pressure of (ROSANOFF, 
Bacon, and Wuire), A., ii, 766 ; 
(Rosanorr, BAcon,and SCHULZE), 
A., ii, 800. 

viscosity of (SAcHANOV and Rsa- 
CHOVSK]I), A., ii, 343. 

binary, existence of compounds in 

(MATTHEWs and Cooke), A., ii, 
804. 
surface tension of (KLEEMAN), A., 
ii, 432 
monatomic, thermal conductivity and 
viscosity of (Brittout), A., ii, 621. 
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Liquids, optically active, rotatory dis- 
persion of (Lowry, PickarpD, aad 
Kenyon), T., 94. 

organic, magnetic rotation and disper- 
sion of (Lowry), T., 81. 
drop weights, surface tensions and 
capillary constants of (MoRGAN 
and CHAZAL; MorcGan and 
KRAMER), A., ii, 32 
and NEIDLE), A., ii, 33, 


| 


: (MORGAN | 


volatile, apparatus for combustion of | 


(SERNAGIOTTO), A., ii, 389. 
Liquid gas surfaces, electrification at 
(McTaccarr), A., ii, 762. 
Lithium, spectrum of (KENT), A., ii, 398. 


Lithium perchlorate, purity of, and its | 


use in determining the atomic 
weight of silver (RicHARDs and 
Cox), A., ii, 460. 
chloride, solubility of, in aqueous 
alcohol (PINA DE RuBIEs), A., ii, 
810. 
equilibrium of stannous chloride 
and (Rack), A., ii, 568. 
iridi- and irido-chlorides (DELEPINE), 
A., ii, 461. 
nitrite (OSWALD), A., ii, 197. 
silicate (JAEGER and vAN KLOOSTER), 
A., i, 363. 
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Liver, sugar in the, of cold-blooded 
animals (FROHLICH and PoLLAK), 
A., i, 1019. 

evolution of hydrogen sulphide from 
the (HAUSMANN), A., i, 109 

protein cleavage in the (HASHIMOTO 
and Pick), A., i, 769. 

protein storage in the (TICHMENEV), 
A., i, 350. 

formation of urea in the (FIskE and 
KaRSNER), A., i, 110. 

detection of protein storage products 
in the (Berc; Berc aud CaHN- 
BrRONNER), A., i, 769. 

estimation of carbohydrates in the 
(Brerry and Gruzewska), A., ii, 
682, 

Lokanic and Lokaonic acids and their 
salts (RiipicER), A., i, 980. 


| Lokao colouring matter (RiipIcER), A 


i, 979. 
Lophantus rugosus, essential oil of (DE 
VILMORIN and LEVALLOIs), A., i, 559. 
Loranskite (Borestr6m), A., ii, 478. 
Lublinite (Lane), A., ii, 665 


| Lucerne (alfalfa), enzymes in the seeds of 


silicates, heats of fusion of (ScHWARz | 


and Sturm), A., 
aluminium silicates 
Stmek), A., ii, 810. 
sulphate, compound of, with cadmium 
sulphate (CALCAGNI and Maror- 
TA), A., ii, 52, 205. 
equilibrium in the system: sulphuric 
acid, ammonium sulphate and 
(vAN Dorp), A., ii, 114. 
Lithium organic compounds :— 
acetylacetone (MorGAN and Moss), T., 
194. 
Liver, autolysis of, inhibition of, by 
alcohol (WELLS and CALDWELL), A 
i, 1185. 
effect of Jesions of the, on the am- 
monia content of blood (FISKE and 
KARSNER), A., i, 1152. 
influence of parathyroid tetany on the 
(SToLanpD), A., i, 231. 
influence of the pancreas on formation 
of acetoacetic acid in the (DakIN 
and Dup.eEy), A., i, 226. 
formation of glycogen and sugar in the 
(BARRENSCHEEN ; 
226. 
formation of 


ii, 531. 


(JAEGER and 


lycogen by the, from 
proteins and their degradation pro- 
ducts (TSCHANNEN), A., i, 350. 

formation of lactic acid and sugars in 
the (EMBDEN and GrIEsBAcB), A., 
i, 900. 


Isaac), A., i, | 


(J AcOBSON and Hotmgs), A., i, 1193. 
diastase of, and its food value (SHUEY), 
A., i, 1210. 

Lucerne hay, efficiency of, for milk pro- 
duction (Hart, HumMpHrREy, WILLA- 
MAN, and Lams), A., i, 1194. 

Ludwig-Soret phenomenon (EILERT), A 
ii, 628. 

Luminescence, photometry of (v. HAvER 
and v. Kowatsk}), A., ii, 320. 

Lungs, vaso-motor nerves in (TRIBE), 
A., i, 769. 

Lutidinic acid, derivatives of (MEYER 
and Tropscu), A., i, 438. 

Lutidinium telluri- bromide and -chloride 
(GurBieR, Ftury, and WEINZIERL), 
A., i, 502. 

Lycoperdin, occurrence of (KoTAKE and 
Sera), A., i, 913. 

Lycoperdon =. dye from (Ko- 
TAKE and Nair6), A., i, ow 

Lycopinoids (LUBIMEN Ko), A , i, 468. 

Lymphocytes, iron content ‘of (SANE- 
vosHt), A., i, 346. 

Lysocithin(DELEZENNE and FourRNEAU), 
A., i, 781. 

d-, l-, and i-Lyxose and their deriva- 
tives (ALBERDA VAN EKENSTEIN and 
BuaNnKSMA), A., i, 388. 


M. 
— oil (ScHIMMEL & Co.), A 


Magenta (aniline-red ; fuchsine), 0-tri- 
loro- (MAYER), A. i, 737. 
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Magmas, physical chemistry of (Nic- 
GLI), A., ii, 225. 

Magnesia-tourmalines (Becut, WiLr- 
ING, and Becur), A., ii, 63. 

Magnesite from Croatia (Tucan), A., ii, 


estimation of magnesium oxide in 
(Wpow!szEwsk]}), A., ii, 746. 
Magnesium, formation of compounds of 
barium, strontium and, analogous to 
apatite and wagnerite (WINTER), A., 
ii, 126. 
Magnesium alloys with iron (KREMANN 
and LorBer), A., ii, 616. 

Magnesium salts, action of, on com- 
pounds of aluminium, bismuth and 
iron with organic compounds 
(QUARTAROLI), A., ii, 468. 

precipitation and standardisation of 
solution of (FouLK and SWEENEY), 
A., ii, 855. 
Magnesium borides (Ray), T., 2162; 
P., 242. 
perchlorate (WEINLAND and 
GRABER), A., ii, 130. 
chloride, use of, in oxidation processes 
(HOFMANN, Quoos, and ScuNet- 
DER), A., ii, 651. 
use of, as a mineral former (Hor- 
MANN and Hdéscue.e), A., ii, 
204. 
permanganate, compound of hexa- 
methylenctetramine and (ScaGui- 
ARINI and MARANGONI), A., ii, 
772. 
oxide (magnesia), ratio of lime and, in 
culture experiments (GILLE), A., 
i, 1042. 
equilibrium of silica and (BowEN 
and ANDERSEN), A., ii, 562. 
estimation of, in magnesite (WpDo- 
WISZEWSKI!), A., ii, 746. 
palladionitrite, compounds of hexa- 
methylenetetramine and (ScAGLI- 
ARINI and Rossi), A., i, 255. 
pyrophosphate, crystallography and 
optical properties of (ANDERSON), 
A., ii, 652. 
ammonium phosphate, calcination of 
(GirAL Pererra), A., ii, 816. 
silicate, fusion experiments with 
calcium silicate and (DELEANo), 
A., ii, 269. 
sulphate, detection of, 
(NEsTLER), A., ii, 385. 
Magnesium organic compounds :— 
mechanism of formation of (TSCHELIN- 
cEV), A., i, 610. 
heterocyclic, preparation of (Oppo), 
A., i, 731. 
reaction of esters of dibasic acids with 
(KALISCHEY), A., i, 918. 


Exs- 


in saffron 
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Magnesium organic compounds :— 

acetylene haloids, preparation of, 
and syntheses by means of them 
(locirscn), A., i, 394, 401. 

alkyl compounds, action of selenium 
bromide on (PreRonr and Cozi), 
A., i, 1198. 

alkyl haloids, action of alkyl haloids 

on (SpATH), A., i, 506, 650. 
action of, on esters (STADNIKOV), 
A., i, 954. 

alkyl and ary! haloids, action of alkyl 
haloids on (SpAru), A., i, 1. 

caseinogenates, preparation of (VAN 
SLYKE and WINTER), A., i, 601. 

ethyl bromide, action of allylene on 
(locirscn), A., i, 393. 

ethyl chloride (Kyrtakings), A., i, 
507. 

phenylacetylene bromide, action of, 
on chlorinated aldehydes and on 
epichlorohydrin (loctrscu), A., i, 


403. 
phenyl bromide, reactions of, with 
aromatic unsaturated compounds 


(HAHN and Murray), A., i, 1076. 


Magnesium estimation aud separa- 
tion :— 
estimation of, in calcium _ salts 


(HostEeTrEer), A., ii, 490. 
estimation of, in wines (Dupovx), 
A., ii, 745. 
and calcium, estimation of, volumetric- 
ally (Fox), A., ii, 70. 
| separation of ca'cium and (HALLA), 
A., ii, 219 ; (BLOMBERG), A., ii, 854. 
Magnetic researches (PERRIER and 
Onnes), A., ii, 334, 335; (ONNES 
and OuostEeruuts), A., ii, 335. 
susceptibility of alloys (Dupuy), 
A., ii, 334. 
of elements (LorING), A., ii, 334. 
of organic compounds, influence of 
molecular constitution and tem- 
perature on (OXLEY), A., ii, 424. 
of solutions (QUARTAROLI), A., ii, 
619, 708. 

Magnetite (magnetic iron ore), eutectic 
mixtures of spinel and (Voor), A., ii, 
476. 

Magneto-chemical phenomena (Scut- 
KAREV), A., ii, 618. 

Magneton theory (GANS; CABKERA, 
MoLEs, and GuzMAN), A., ii, 424. 
Maize, influence of milling of, on the 

chemical composition and nutritive 
value of maize meal (FuNK), A., i, 
231. 
nutrition with (BAGLIoN1), A., i, 349. 
phytin in (ANDERSON), A., i, 642. 

Maize cobb, enzymes of the (Dosy), 

A., i, 1042. 
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Maize silage, methyl alcohol in (HART 
and Lamp), A., i, 1193. 


Malaria, excretion of potassium during | 


(ELFER and v. Pursesz), A., i, 1027. 
Maleic acid, velovity of esterification of 
(SCHENCK, VORLANDER, and Dux), 
A., ii, 553. 
velocity of transformation of fumaric 
acid into, by ultra-violet light 
(KAILAN), A., ii, 449. 
diiodo-, derivatives of (CLARKE and 
Botton), A., i, 1128. 
Maleic dialdehyde, compound of (FRIED- 
LANDER and RissE), A., i, 878. 
Malic acid, rotation of derivatives of 
(CLoucn), P., 307. 
detection of (GEcHsSNER DE CONINCR), 
A., ti, 2264. 


Malonanilic acid, p-iodo-, ethyl ester | 


(CHATTAWAY and ConsTABLE), T.,130. 
Malonic acid and its diethyl ester, con- 

densation of furan-2:5-dialdehyde 
with (Cooper and Nvrratt), T., 
2218 ; P., 227. 

perfusion of the liver with (Momosr), 
A., i, 780. 

detection of (FENTON), A., ii, 686. 

Malonic acid, pyridine hydrogen salt 
(PFEIFFER, BIRENCWEIG, HOFMANN, 
and WINDHEUSER), A., i, 835. 

Malonic acid, diethyl ester, preparation 

of (ScARBoROUGH), P., 306. 

compound of stannic chloride and 
(PFEIFFER and HALPERIN), A., i, 
923. 

Malonic acid, dibromo-, ethyl dibromo- 
p-benzoquinone ester (JACKSON and 
Botton), A., i, 1679. 

Malonic acids, bromo-, action of potass- 
ium xanthate on (BIILMANN and 
MADSEN), A., i, 247. 

bromo-substituted, hydrolysis of, by 
alkalis (MADSEN), A., ii, 260. 

Malonylguanidine, oximino-, coloured 
metallic salts of (LirscniTz), A., i, 
742. 

Malt, estimation of amino-acids and 
polypeptides in (ALDER and Ruck- 
DESCHEL), A., ii, 674. 

estimation of the diastatic power of 
(MonnieEr), A., ii, 311. 

Maltase, influence of acids on the 
activity of (Kopaczewsk!), A., i, 
445. 

action of, of beer-yeast (MICHAELIS 
and Rona), A., i, 96, 444; (Rona 
and MIcHAELIs), A., i, 97. 

presence of, in cereals (WIERZEHOW- 
SKI), A., i, 123. 

Maltose, structure of, and its oxidation 
with hydrogen peroxide (LEwis and 
BuckporoveH), A., i, 1199. 


_ Manganese tribromide, 
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Maltose, action of hydrochloric acid on 
(Datsu), T., 2053, 2065; P., 225, 
226. 

action of metallic 
(Kop), A., i, 807. 

hydrolysis of, by blood-seruam (KumA- 
Gat), A., i, 103. 

isoMaltose (gallisin), synthesis of (v. 
Frrepricus), A., i, 147. 

Man, utilisation of proteins of cotton- 
seed by (RATHER), A., i, 619. 

Mandelic acid, m-amino-, and its benzoyl 
derivative (HELLER), A., i, 178. 

y- and /-Mandeloethylamides 
KENzIE, Martin, and RUwLEg), 
1586. 

Mandelonitrile (benzaldehydecyano- 
hydrin), absorption spectra of (PuR- 
vis), T., 2497; P., 240. 

r-Mandelopiperidide (McKenziz, MAr- 
TIN, and RuLE), T., 1586. 

Manganese, native oxides of iron and 
(RorHeER), A., ii, 476. 

in spring and mineral waters (JADIN 
and Astruc), A., ii, 378, 739. 

in marine plants (MARCELET), A., i, 
124. 

occurrence and estimation of, in plants 
(JADIN and Astrruc), A., i, 1119. 

in coloured clays (AzEMA), A., ii, 64. 

in soils (SKINNER and SULLIVAN), 
A., i, 1196. 

origin of, in Kentucky soils (SHEDD), 
A., i, 1164. 

bromination of, in ether (DucELLIEZ 
and Raynaup), A., ii, 273. 

action of, on bromination of benzene 
(Gay, DucELLIEz, and Raynavup), 
A., i, 946. 

velocity of precipitation of, in presence 
of zinc (WALKER and FARMER), P., 
139. 

secretion of, by plants (HouTERMANS), 
A., i, 790. 

furmation and decomposition of higher 
oxides of, in soils (S6HNGEN), A., i, 
471. 

and aluminium, action of, on growth 
of plants (PFEIFFER and BLANck), 
A, 5, 38. 

Manganese salts, absorption of, by 

plants (PLATE), A., i, 1039. 
influence of, on wheat (VOELCKER), 
A., i, 1192. 
removal of, from drinking water 
(TILLMANS and HEvBLEIN), A., ii, 
273. 


hydroxides on 


(Mc- 
Ty 


compound of 
ethyl ether and (Duce.iiez and 
RayNaup), A., ii, 470. 

carbonate, oxidation of, by microbes 
(BEYERINCK), A., i, 116. 
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Manganese chlorides, mixed crystals of 
ammonium and (Foore and Sax- 
TON), A., ii, 720. 

oxides, magnetic susceptibilities of 
(Honpa and Son®), A., ii, 526. 

oxide, use of, in the preparation of 
ketones and aldehydes from acids 
es and Maiue), A., i, 
547. 


SUBJECTS. 


d-Mannonic acid, alkaloid salts, ethyl 
ester and lactone of (Nrr), A., i, 493. 


| d-Mannose, conversion of d-glucosamine 


dioxide, adsorption of radium salts by | 


(EBLER and BENDER), A., ii, 18. 
palladionitrite, compound of hexa- 
methylenetetramine and (ScaGiia- 
RINI and Rossi), A., i, 255. 
pyrophosphate, crystallography and 
optical properties of (ANDERSON), 
A., ii, 652. 
phosphides (Hitpert, DieckMANN, 
and Hanr), A., ii, 273. 
silicate, equilibrium of calcium silicate 
with (KALLENBERG), A., ii, 636. 
sulphate, hydrates of (DE Forcranp), 
A., ii, 658, 659. 
sulphide, heat of formation of (WoLoG- 
DINE and PENKIEVITSCH), A., ii, 
247. 
precipitation of (VILLIERSs), A., ii, 
658. 


Manganous arsenate, preparation and 
properties of jellies of (Detss), A., 
li, 371. 
——— ese estimation and separa- 
2 :— 


estimation of (ScHOWALTER), A., ii, 
492. 
estimation of, in iron and 
(DANIELs), A., ii, 747. 
estimation of, colorimetrically in water 
(Hartwic and ScHELLBACB), A., ii, 
72; (Livurie), A., ii, 678. 
estimation and separation of, from 
aluminium, chromium, iron, and 
zinc (VAN Petr), A., ii, 492, 582. 
vanadium and titanium, estimation of, 
- iron and steel (WricHrT), A., ii, 
2. 
separation of iron from (HACcKL), A., 
ii, 678. 
Man , electrical resistance of (ONNEs 
and Ho st), A., ii, 832. 
Mannitol (Smit), A., ii, 683. 
compound of boric acid and (MAGNa- 
NINI), A., i, 661. 
formation of ethers from (IRVINE and 
Patrrson), T., 915; P., 69. 
Mannitolacetone (IkVINE and PATER- 
son), T., 908; P., 69. 
Mannitoldiacetone (InvINE and PaTEr- 
son), T., 907; P., 69. 
Mannitoltriacetone, constitution of (Ir- 
VINE and Paterson), T., 898; P., 
68. 


steel 


Mass action, 


into (IRVINE and Hywnp), T., 698; P., 
60. 
l-Mannose, crystalline (ALBERDA VAN 
EKENSTEIN and BLANKsMA), A., i, 
1166. 
Mannoseanilide (InvINE and Hynp), T., 
709. 
Manostat for use in gas analysis (GIL- 
BERT), A., ii, 668. 
Manures containing cyanamide, analysis 
of (H1Lt and LaAnpis), A., ii, 227. 
nitrogenous, experiments with (HASEL- 
HOFF), A., i, 642. 

Manurial experiments with sulphur 
(PFEIFFER and BLAanck), A., i, 469. 
Marcasite, formation of (ALLEN and 

CRENSHAW ; ALLEN, CRENSHAW, and 
MERWIN), A., ii, 850. 
law of, and ionisation 
(BousFIELD), T., 600, 1809; P., 156. 
Mastic, coagulation of colloidal solutions 
of (BENDER), A., ii, 547. 


| Matricaria chamomilla, constituents of 


the flowers of (PowER and BrowNn1no), 
T., 2280 ; P., 237. 

Maxwell formula, 
THOUD), A., ii, 44. 

Meat, changes occurring during the dry- 

ing of (Davis and Emmott), A., li, 
311. 

analysis of extract of (SMORODINZEV), 
A., ii, 759. 

partition of the nitrogen of extract of 
(Cook), A., ii, 1162. 

Meconinecarboxylic acid, preparation 
and derivatives of (FREUNDLER), A., 
i, 860. 

Meerschaum from Grant Co., New 
Mexico (Micnuet), A., ii, 377. 

Melaleuca, species of, and their essential 
oils (BAKER and Sm1in), A., i, 791. 

Melaleucol (BAKER and Smirn), A., i, 
791. 

Melilite from Colorado (LARSEN and 
HuntTER), A., ii, 813. 

Mellitic acid, preparation and deriva- 
tives of (MEYER and STEINER), A., i, 
963. 

Melting-point determinations, appayatus 
for, of substances of indefinite melting 
point (BJERREGAARD), A., ii, 73. 

Melubrin, decomposition of, and its 
condensation with aldehydes (TIFFE- 
NEAU), A., i, 995. 

Membrane potential. See Potential. 

Membranes, potential difference between 

(BEUTNER), A., ii, 420. 
permeability of, by ions (Rononyt), 
A,, i, 1116. 


generalised (BER- 
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Membranes, semipermeable, ionic equi- 
libria between (DoNNAN and ALL- 
MAND), T., 1941; P., 180. 

p-Menthan-1l-ol chromate (WI1ENHAUS), 
A., i, 301. 

Mentha sylvestris, oil from (SCHIMMEL 
& Co.), A., i, 854. 

Menthol, emulsiod of thymol with, in 
glycerol (l)on), A., ii, 546. 

Menthone, dibromo-, and its derivatives 
(CusMANO), A., i, 303. 

Menthoxyacetic acid, menthyl ester 


(FRANKLAND and Barrow), T., 990 ; 


P., 84. 


Menthy] derivatives, rotation of (KENYON | 


and Pickarp), P., 273. 
Mercury, atomic weight of (BAKER and 

Watson), T., 2530; P., 243. 

spectra of (pr Kowatsk}), A., ii, 316. 

electrical resistance of (ONNES and 
Hoist), A., ii, 832. 

ionisation of vapour of (FRANCK and 
Hertz), A., ii, 513; (NEWMAN), 
A., ii, 831. 


purification of (FRIEDRICHS), A., ii, | 


207, 730. 


place of, in the periodic system (RAy), 


A., ii, 271. 


vapour pressure of (HABER and KEk- | 


SCHBAUM), A., ii, 534. 

recovery of, from residues (TAVERNE), 
A., ii, 468. 

action of, on alcoholic fermentation 
(Nottrn), A., i, 118. 


} 
| 


Mercury alloys with aluminium, pro- | 


perties and applications of (BEr- 
GER), A., ii, 575. 
with bismuth, gold and silver, vapour 
pressure of (EASTMAN and HILDE- 
BRAND), A., ii, 800. 
with sodium, conductivity of (VAN- 
STONE), A., ii, 330. 
specific volumes and conductivities 
of (VANSTONE), T., 2617; P., 
241, 
Mercury compounds, absorption spectra 
of (CrYMBLE), T., 658; P., 16. 
with copper, basic (Finzi), A., ii, 207. 
Mercury haloids, critical temperature of 
(Rotrnganz and Sucnopsk}), A., ii, 
428. 
alkali sulphates (BAuBicNy), A., ii, 
468 


sulphide, coagulation and precipitation 
of (FREUNDLICH and ScHUCHT), A., 
ii, 39. 

Mercurie chloride, double salts of, 
with aromatic tellurides (LED- 
ERER), A., i, 275. 

influence of hydroxylic compounds 
on the solubility of (MoLEs and 
Marquina), A., ii, 811. 


| 
| 
| 
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Mercury :— 

Mercurie chloride as a microchemical 
reagent for purine derivatives 
(WAGENAAR), A., ii, 227. 

compounds of ethylamine and 
(WipMay), A., i, 149. 
estimation of, volumetrically 
(Stiwe), A., ii, 297. 
ammonium chloride  (infusible 
white precipitate), constitution of 
(Sana and CHoupuury), A., ii, 
369. 
polyhaloids, formation of (HERz 
and Patt), A., ii, 207. 
iodide, polymorphism of (HassEL- 
BLATT), A., ii, 128. 
equilibrium in the system: po- 
tassium iodide, ethyl ether and 
water (DUNNINGHAM), T., 368, 
724, 2623; P., 8, 58, 107. 
equilibrium ofanilineand (PEARCE 
and Fry), A., ii, 846. 
estimation of, in tablets (BEN- 
DER), A., ii, 778. 
nitrite, compounds of, with organic 
thio-derivatives (RAy), P., 140. 
oxide, preparation and analysis of 
(TAYLOR and HULETT?), A., ii, 
128. 
formation of gels of (BUNCE), A., 
ii, 368, 
Mercurous carbonate and sulphate, 
action of ammonia on (SAHA and 
Cuoupuury), A., ii, 369. 
chloride (calomel) electrode. 
Electrode. 
estimation of, in tablets (MARDEN 
and CvsHMAN), A., i, 856. 
Mercury organic compounds (HILPERT 
and GrUTTNER), A., i, 261, 262. 
aromatic, physiological action of 
(BLUMENTHAL and OPPENHEIM), 
A., i, 114, 1109. 

colloidal (RAF¥Fo and Ross1), A., i, 610. 

with naphthalene derivatives (BRIE- 
GER and SCHULEMAN)), A., i, 611. 

Mercuric cyanide, additive compounds 
of potassium cyanide and (Strim- 
HOLM), A., i, 24. 

dicyclohexyl (GrittTNER), A., i, 891. 

2:2-dithieny] (STEINKOPF and BAUER- 
MEISTER), A., i, 427. 

Mercuriacetaldehyde, ¢ribromo- and 
trichloro- (BILTz and REINKOBER), 
A., i, 507. 

Mercuriacetophenone, dibromo-, and 
trichloro- (BILTz and REINKOBER), 
A., i, 508. 

Mercurianthranilic acids, bromo-, 
chloro-, hydroxy-, iodo-, and their 
derivatives (SCHOELLER, HURTER, 
and FOrsTER), A., i, 892. 


See 
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Mercury organic compounds :— 
Mercuribenzoic acid, m-amino-, and 
its acetyl and benzoyl derivatives 


INDEX OF 


SUBJECTS. 


| Mesitylenebisdiazonium sulphate (Mor- 


and their salts (VEREINIGTE CHEM- | 


ISCHE WERKE AkT. Ges.), A., i, 
101. 

Mercuridimethylanthraniliec acid, and 
chloro- (SCHOELLER, HUETER, and 
FOrRsTER), A., i, 893. 

Mercuri-ethylenediamine, dihydroxy- 
(TRAUBE and Loewe), A., i, 810. 

Mercuriglycine (BERNAKDI), A., i, 
1167. 

Mercurimethylanthranilic acids, 
hydroxy-, and iodo- (ScHOELLER, 
Hvueter, and Forster), A., i, 
893. 

Mercuri-a- (and 8-) naphthylamine-4 
(and 6) -sulphonic acids, 1-lydr- 
oxy-, sodium salts (BRIEGER and 
ScCHULEMAN)), A., i, 612. 

cycloMercuripentamethylene (Vv. 

Braun), A., i, 395. 
and its polymerides (HILPERT and 
GruUTINER), A., i, 262. 

Mercury-2-hydroxy-3-hydroxy-di-a- 
naphthylearbinyl-l-naphthyl acet- 
ate (LAMMER), A., i, 411. 

Mercury-2-hydroxy-3-hydroxydi- 
phenylmethyl-l-naphthyl acetate 
(LAMMER), A., i, 410. 

Mercury-2-hydroxy 3-8-hydroxy/so- 
propyl-l-naphthyl acetate (LAn- 
MER), A., i, 410. 

Mercury detection and estimation :— 
detection of, in the organism 
(SALKowskK]), A., i, 630. 

metallic, estimation of (Duccrn1), A., 

ii, 221. 


estimation of, electrolytically, in mer- | 


cury fulminate (LosaniTscH), A., ii, 
491. 
estimation of, electrolytically, in urine 
(PALME), A., ii, 297. 
Mercury electrodes. See Electrodes. 
Mercury pump. See Pump. 
Merosinigrin and its acetyl derivative 
(SCHNEIDER and WreEpg), A., i, 978. 
Mesaconic acid, crystallography of 
(DrucMman), A., i, 141. 


Mesityl oxide (methyl isobutenyl ketone ; | 


isopropylideneacetone), preparation of 
(KYRIAKIDEs), A., i, 489. 

Mesitylene (1:3:5-trimethylbenzene), 
equilibrium of benzoyl chloride and 
(MENSCHUTKIN), A., i, 170. 

Mesitylenes, amino-, diazotisation of 


(MorGan and REILLy), P., 74. 
Mesityleneazo-8-naphthol, 
(MorGAn and ReIty), P., 74. 
Mesitylenebisazo-S8-naphthol (Morcan 
and Rei.ty), I., 74. 


amino- 


GAN and REILLY), P., 74. 
Mesitylenediazonium chloride, amino- 
(MorGAN and REILty), P., 74. 
Mesobilirubin and Mesobilirubinogen 
(Fiscuer), A., i, 1135. 
Mesoporphyrin, absorption spectrum of 
(ScuuMm), A., ii, 401. 
bromo- (FiscHerR and Hany), A., i, 
887. 


Mesoxalic acid, isolation of, from 
sugar solutions (v. LirpPpMANN), A., 
i, 13. 


Mesothorium, preparations of unequal 
age, method of distinguishing be- 
tween radium and (Haun), A., ii, 
414. 

separation of, from thorium (ScHWaB), 
A., ii, 413. 
Metabolin (VAHLEN ; Monr and VAHL- 
EN), A., i, 618. 
Metabolism in narcosis (PAWEL), A., i, 
631. 
influence of injection of cleavage 
products of proteins on (OEHME), 
A., i, 348. 
effect of salt-baths on (H. I. and H. A. 
MATTILL), A., i, 618. 
of amino-acids in birds (SzALAGYI and 
Kerwuscna), A.,i, 1103. 
of bacteria (KENDALL, Day, 
WALKER), A., i, 1159. 
calcium, effect of thyroparathyroid- 
ectomy on (STEWART, BERGEIM, 
and Hawk), A., i, 623. 
calcium and chlorine, influence of in- 
gestion of fluorine on (SCHWYZER), 
A., i, 450. 
carbohydrate (UNDERHILL), A., i, €32; 
(UNDERHILL and Prince), A., i, 
633 ; (UNDERHILLand BLATHER- 
wick), A., i, 897, 1184. 
in experimental diphtheria (RosEN- 
THAL), A., i, 231. 
of the isolated heart (Lozwr and 
WESELKO), A., i, 1018. 
influence of lactic acid on(v.FURTH), 
A., i, 1014. 
in muscle (PARNAS and WAGNER), 
A., i, 772. 
influence of the thyroid gland on 
(Box), A., i, 1021. 
influence of vitamines on (FuNk), 
A., i, 628. 
influence of a vitamine-free diet on 
(Funk and v. ScHOnBorn), A., 
i, 1015. 
carbon (REALE), A., i, 110. 
creatine and creatinine (FoLin and 
Dents), A., i, 767 ; (BeNepict and 
OsTERBERG), A., i, 1025; (BENE- 
pict), A., ii, 638. 


and 
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Metabolism, creatinine, relation between 
heat production and (PALMER, 
MEANS, and GaMBLR), A., i, 1184. 

glycogen, in fish (ScHONDORFF and 
WACHHOLDER), A., i, 767. 
iodine and phosphorus, of the thyroid 
gland (FENGER), A., i, 351. 
nitrogen, iu sheep, effect of thyropara- 
thyroidectomy on (HUNTER), A., 
i, 623. 
in soils (GREEN), A., i, 1113. 
action of sodium acetate on (PEs- 
CHECK), A., i, 768. 
influence of ammonium salts and 
urea on (HENRIQUES and ANDER- 
SEN), A., i, 1029. 
nuclein (THANNHAUSER; THANN- 
HAUSER and Bommers), A., i, 1015. 
protein, effect of investion of water on 
(Orr), A., i, 1207. 
after starvation and ingestion of 
proteins (WoLF), A., i, 897. 
and energy exchange during starva- 
tion and underfeeding (HArR)), 
A., i, 1103. 
from the point of view of blood and 
tissue analysis (FoLin and DENIs), 
A., i, 767. 
influence of carbohydratesand fats on 
(CaTucart and Orr), A., i, 768. 
purine (Fatra), A., i, 1016. 
biochemistry of (HUNTER, GIVENs, 
Gurion, Hitt, and OBERLE), A., 
i, 1151. 
in man (SIVEN), A., i, 898. 
in the monkey (HUNTER and Giv- 
ENs), A., i, 348; (HUNTER), A., 
i, 898. 
in rats (AcKRoyYD), A., i, 1151. 
action of hydroxyquinoline and its 
derivatives on (BOENHEIM), A., 
i, 1031. 
intermediary (RosENBERG), A., i, 
223 ; (MICHARLIs), A., i, 224. 
of pyruvic acid (RINGER), A., i, 619. 
of xanthine derivatives (GoLD- 
SCHMIDT), A., i, 1188. 
in dogs, effect of amount of food on 
(Morcutis), A., i, 619. 
in depancreatised dogs (MURLIN and 
KRAMER), A., i, 449. 
of infants (ScHLOSSMANN and Mur- 
SCHHAUSER), A., i, 348. 
of the pig (McCo_tum and Hoac- 
LAND), A., i, 105, 106. 
in ruminants (ZUNTz), A., i, 367. 
Metal, effect of layers of insoluble or- 
nic compounds on the potential 
itference between a, and pure water 
(Guyot), A., ii, 705. 
Metal-ammonias (BiirTz), A., ii, 34; 
(Erurar™), A., ii, 179. 
CVI. 11. 
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Metal-ammoniums, action of, on alkyl 
haloids (CuaBLay), A., i, 918. 
Metallic antiquities, Egyptian, re- 
searches on (GARLAND), A., ii, 366. 
chlorides, anhydrous, preparation of 
(Conpucue), A., ii, 467. 
and sulphates, preparation of, in a 
dry colloidal condition (KarR- 
czaG), A., ii, 51. 
thermal analysis of binary mixtures 
of (SANDONNINI), A., ii, 364. 
crystallisation of binary systems of 
(Lresiscu and Korreng@), A., ii, 
253. 
binary systems formed by lead 
chloride and (Tres), A., ii, 
563. 
formed by thallous chloride and 
(Korrene), A., ii, 205. 
haloids, formation of compounds of 
amines and (ErHraiM and LINN), 
A., i, 17. 
hydroxides, glowing of, on heating 
(ENDELL and Riek), A., ii, 471. 
action of ethylenediamine with 
(TRAUBE and Lorws), A., i, 809. 
salts, ultra-violet absorption spectra 
of (RETSCHINSKY), A., ii, 83. 
non-radioactive, emission of electric 
charges by (Pactn1), A., ii, 763. 
phototropy of (Ropricugrz Mov- 
RELO), A,, ii, 159. 
refractive indices of (LUBBEN), A., 
ii, 313 
magnetic susceptibility of (Heyp- 
WEILLER), A., ii, 24 ; (QUARTA- 
ROLI), A., ii, 708. 
influence of temperature on the 
density and electrical conductivity 
of solutions of (CLAUSEN), A., ii, 
713. 
hydrolysis of (KULLGREN), A., ii, 42. 
dehydration of (GuAREsCHI), A., ii, 
459. 
equilibrium between acetone, water 
and (FRANKFORTER and CoHEN), 
A., ii, 548. 
solubilities of, in acetonitrile (Nav- 
MANN and ScuieR), A., i, 259. 
velocity of absorption of hydrogen 
and oxygen by (EccErt), A., ii, 
638. 


action of porcelain filters on solu- 
tions of (Hicks), A., ii, 807. 

action of aluminium carbide on 
(Hitprert, Dirmar, and Gritr- 
NER), A., i, 27. 

compounds of benzonitrile with 
(NAUMANN), A., i, 683. 

compounds of phenanthraquinone 
with (Knox and Inngs), T., 
1451; P., 159. 

75 
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Metallic salts, compounds of, with 
pyridine and hexamethylenetetr- 
amine (Rossi), A., i, 321. 

combination of yeast with (Bo- 
KORNY), A., i, 1160. 
trituration of mixtures of (PARKER), 
T., 1504; P., 137. 
sulphates, action of chloroform on 
(Conpucuf), A., ii, 467. 
sulphides, molecular heats of (RoLLA), 
A., ii, 29. 
Metals, ultra-violet spark spectra of 
(Ever), A., ii, 4. 
photo-electricity of, and of their oxides 
and sulphides (WIEDMANN and 
HAttwacus ; HALLERMANN), A., 
ii, 162. 
influence of the surrounding gas on 
the photo-electricity of (Parcs), 
A., ii, 89. 
and their oxides, emissivity of 
(BurGEss and Foore), A., ii, 693 ; 
(Kaye and Hieerns), A., ii, 703. 
heated, ionisation of gases by (Prov- 
MEN), A., ii, 16. 
positive ions from (RicHARDSON), 
A., ii, 161. 
relations between the elastic and 
thermal constants of (BLom), A., ii, 
118. 
pure, electrical resistance of (ONNES 
and Horst), A., ii, 832. 
and their oxides and carbides, be- 
haviour of, in an electric furnace 
(TrEpDE and BirRNBRAVER), A., ii, 
527. 
allotropy of (CoHEN), A., ii, 202, 
799. 
applicition of the theory of allotropy 
to electrolytic dissolution and depo- 
sition of (Smits), A., ii, 165, 420; 
(Conen), A., ii, 332; (Smitrs and 
ATEN), A., ii, 611. 
deposition of, in valve cells (SCHULZE), 
A., ii, 706. 
passivity (RATHERT), A., ii, 242; 
(SENTER ; GrusE; REICHINSTEIN ; 
LEBLANC ; ScuMipt and KATHERT), 
A., i, 383 ; (Byers and Lanepon), 
A., ii, 796. 
annealing «f (HANRIOT and LAHURE), 
A., ii, 176. 
pyrophorie phenomenon in (Smits, 
KEITNER, and DE GFE), A., ii, 426. 
diamagnetism of (PascaL). A., ii, 764. 
and their alloys, hardness of 


(ANDREW), A., ii, 466. 
intercrystalline cohesion of (Rosen- 
HAIN and Ewen), A., ii, 365. 
solidification of (Descn), A., ii, 644. 
rapid deformations of (CHARPY and 
Cornv), A., ii, 644. 
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Metals, specific heats of (ScuiBEL), A., 
ii, 530. 
at low temperatures (E. H. and E. 
GriFFITHs), A., ii, 798. 

liquid, density of (PaAscaL and JouNI- 
AUX), A., ii, 173. 

solubility of, in water (IsNARDI), A., 
ii, 49. 

solution of, in non-metallic solvents 
(Kraus), A., ii, 520. 

velocity of solution of, in acids (CENT- 
NERSZWER and Sacus), A., ii, 550. 

corrosion of (Kimura), A., ii, 38. 

corrosion of, by water (Stuart), A., ii, 
49, 728. 

viscosity and density of, and their 
alloys (ArpI), A., ii, 540. 

disintegration of, and their oxides 
(Kimura), A., ii, 37. 

combination of haloids and other salts 
of the same (AMADoRI), A., ii, 49. 

methylation of (Hitpert, Dirmar, 
and Grirrner), A., i, 27. 

addition of, to unsaturated compounds 
(ScHLENK, APPENRODT, MICHAEL, 
and THAL), A, i, 396 

reactions of mixtures of ammonia and 
acetylene with (CorrrELt), A., i, 
373. 

action of hydrogen peroxide on (E1cu- 
HOLZ), A., ii, 557. 

action of nitric acid on (STANSBIE), 
A., ii, 124. 

wet oxication of (LAMBERT and 
CuL.is), P., 198. 

action of, on the development of A sper- 
gillus niger (BORNAND ; JAVILLIER), 


A., i, 119. 
influence of, on the growth of 
Hyphomycetes (JAVILLIER and 


TSCHERNORUTZKY), A., i, 119. 
fixation of, by proteins (BENEDICENTI 
and ReBELLO-ALVEs), A., i, 1' 05. 
precipitation of, with yellow phos- 
phorus (Birp and Dicés), A., ii, 
614. 
apparatus for electrolytic estimation 
of (HEINZE), A., ii, 482. 
estimation of arsenic in (BRANDT), 
A., ii, 383. 
of the cerium group, action of bromine 
on hydroxides of (BROWNING), A., 
ii, 565. 
heavy, catalytic reduction of oxides of 
(PAAL, HARTMANN, and BrtNJeEs), 
A., ii, 642. 
noble, preparation of arseno-metallic 
derivatives of the (FARBWEKRKE 
VoRM. MEIsTER, Lucius, & 
Brinine), A., i, 345. 
loss of, in cupellation (Lorvy), A., 
ii, 222. 
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Metals of the platinum group, colloidal, 
catalytic action of (PAAt, Harr- 
MANN, and Brivnugs), A., i, 642. 

of the second group, 
(CurTMAN and Marcus), A., ii, 580. 
Metanicotine, and nitroso-, and _ its 
platinichloride (MAAs and ZABLINSK}), 
A., i, 723. 
Metaquinonoids (STARK and KLEBANN), 
A., i, 267. 
Meteoric iron from Western Australia 
(Foote), A., ii, 481. 
from Mexico (AGrAz), A., ii, 213. 
from North Sweden (Héexom), A., ii, 
213. 
from Winburg, Orange Free State 
(RupDGE), A., ii, 378. 
Meteoric stones (Prior), A., ii, 64, 65. ° 
Methemoglobin, action of hydrazine 
hydrate on (BUCKMASTER), A., i, 756. 

Methane, inflammability of mixtures of 
air and (Cowarp and Brinstey), 
T., 1859; P., 176; (PARKER and 
Rueap), T., 2150; P., 220; (Bur- 
GEss and WHEELER), T., 2591; P., 
245; (WHEELER), T., 2606; P., 
246. 

effect of incombustible dusts on the 
ignition of mixtures of air and 
(Dixon and Lows), A., ii, 192. 

inflammability of mixtures of oxygen, 
nitrogen and (PARKER), T., 1002; 
P., 75; (Burcess and WHEELER), 
T., 2596; P., 245. 

inflammability of mixtures of, with 


other gases (LE PRINCE-RINGUET), | 


A., ii, 621. 
estimation of, in small quantities in 
mine gases (MURMANN), A., ii, 681. 
estimation of, by Jiiger’s method 
(Wrnavt), A., ii, 585. 
Methane, ¢etra-amino-, attempts to pre- 
pare (RAKsHIT), A., i, 810. 
chloro-derivatives, ultra-violet spectra 
of (MAssotand Favcoy), A., ii, 695. 
tetranitro-,colour reactions of (HARPER 
and Macsers), P., 263. 
action of, with metals in ammonia- 
cal solution (HopGKINSON and 
Hoare), A., i, 796. 
Methanesulphonic acid, chloroiodo-, and 
its salts and their resolution (PoPE 
and Reap), T., 811; P., 75. 
hydroxy-, sodium salt, behaviour of, 
in the organism (Srmon), A., i, 
1031. 

Methenylbis’ phenylmethylpyrazolone], 
formation of (WISLICENUS and BIL- 
FINGER), A., i, 209. 

Methoxide, barium, unstable compounds 
of cholesterol and (NEWBERY), T., 
380 ; P., 5. 


separation of | 
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| 4-Methoxyacetophenone, = w-chiloro-2- 
hydroxy-,and 5:-dichloro-2-hydroxy- 
(Vv. AUWERS and Pont), A., i, 982. 
5-Methoxyacetophenone, w-chloro-2- 
hydroxy- (v. AUwWExs and Pout), A., 
i, 983. 
| 4- and 10-Methoxyacridone and their 
derivatives (KLIEGL and *ZHRLE), A., 
i, 868. 
p-Methoxyisoamylbenzene (Sraru), A 


1, 4. 
5-Methoxyanthraquinone-2-carboxylic 


acid (EvKErr), A., i, 703 
3-Methoxybenzaldehyde, 6-iodo- 
(Mayen), A., i, 291. 
isomeric 


m-Methoxybenzaldoxime, 
forms of (BRADY and Duwny), T., 
2409; P., 240. 

| 9-0-Methoxybenzeneazo-10-hydroxy- 

phenanthrene and its ethyl ether 
(CHARRIER and FEeErreERI), A., i, 
1180. 

2-0-Methoxybenzeneazo-1-naphthol, 
ethers of, and their salts (CHARRIER 
and Ferrer), A., i, 1179. 

Methoxybenzeneazo-l-naphthols and 
their derivatives (CHARRIER and 
CasALE), A., i, 748. 

4-0-Methoxy benzeneazo-1-naphthyl- 
amine and its derivatives (CASALE 
and CasaLE-Saccul), A., i, 1186.>77"~ 

2-(or 4)Methoxybenzeneazo-8-naphthyl- 
amine, 4-(or 2)uitro- (FERRER), A., i 
741 


741, 

2-Methoxybenzoic acid, 4-nitro-3- 

hydroxy-, and its silver salt (Carn, 

|  SrmMonsEn, and Smiru), T., 1341. 

| 3-Methoxybenzoic acid, 2-nitro-, and its 
ethyl ester (CAIN and SIMONSEN), 
T., 164. 

2- and 4-nitro-6- hydroxy-, ae their 
methyl esters (KLEMENC), A., i, 


274. 
| A a ee oer hydro- 
chloride (REDDELIEN), A., i, 696. 


o-, m-, and p-Methoxybenzyl bromides 
(Sparn), ‘. & 


B-o- -Methoxybenzylglucoside (Bour- 
QUELOT and Lupwice), A., i, 560. 
B-p- Methoxy benzylglucoside. See £B- 


Anisylglucoside. 
3’-Methoxy-1-benzylidenecoumaran-2- 
one, 4’-hydroxy- (v. AUWERS and 
Pout), A., i, 984. 

5-Methoxy-1-benzylidenecoumaran-2- 
one, a-bromo-, 4-chloro-, and 3’:4’ 
dihydroxy-, and their derivatives (v 
Auwenrs and Pont), A., i, 981. 

p-Methoxyisobutylbenzene (SrArH), A., 
a 

y- ym An Wa acid, methyl ester 
(PALOMAA), A 


“yy 
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Methoxyapocamphanehydroxamic acid, 
methyl ester (Ltpp), A., i, 306. 
3-Methoxycinnamic acid, a-amino-4- 
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| p-Methoxyisohexylbenzene (Sraru) A., 


| Methoxyl group, migration of a, 


hydroxy-, a-henzoyl derivative (From- | 


HERZ and HERMANNS), A., i, 906. 
p-Methoxycinnamonitrile (GoLp- 
SCHMIEDT and v. FRAENKEL), A 
809. 
5-Methoxycoumaran-1:2-dione-1- 
phenylhydrazone and 4-chloro- (v. 
Auwenrs and Pont), A., i, 982. 
4-Methoxycoumaran-2-one and its 1- 
benzylidene derivative (v. AUWERS 
and Pout), A., i, 983 
5-Methoxycoumaran-2-one, benzoyl de- 
rivative, and 4-chloro-, and its deriva- 
tives (v. AUWERS and Pout), A., i, 
982. 
8-Methoxycoumarin-3-carboxylic acid, 
and its ethyl ester, and 2-imino-, 
ethyl ester (PERKIN, RoBINSON, and 
Cuov), T., 2381; P., 234. 
Methoxydiacetyltrimethylphloro- 
glucinol (HErRzic, WENZEL, 
Gyk1), A., i, 296. 
5-Methoxy-3:7-dimethyl-4:5-dihydro- 
uric acid, 4-hydroxy- (Bitrz and 
Damm), A., i, 1094. 
5-Methoxy-1:3-dimethylhydantoyl- 
amide (BiitTz and Damm), A., i, 1097. 
5-Methoxy-1-3-dimethylhydantoylcarb- 
amic acid, methyl ester (Bittz and 
Damm), A., i, 1097. 
5-Methoxy-3: 1- -dimethylhydantoylearb- 
amide (Bittz and Srrure), A., i, 
588. 
5-Methoxy-1-3-dimethyluramil-7-carb- 
oxylic acid,esters (BILTz and STRuF®), 
A., i, 587. 
5-Methoxy-3:7-dimethylisouric 
(Binz and Damm), A., i, 1094. 
8’-Methoxydiphenylamine, 2:4-dinitro- 
(REVERDIN and DE Luvv), A., i, 831. 
3-Methoxydiphenylamine-2-carboxylic 
acid (KLIEGL and Fewrtze), A., i, 868. 
7-Methoxy-2:4-diphenylbenzopyrylium 
ferrichloride (DeckER and BECKER), 
A., i, 1082. 
8:-Methoxy-aS-diphenylethylamine, sil- 
ver iodide, compound and platinichlor- 
ide of (IRVINE and Fyre), T., 1654. 
8-Methoxy-a8- -diphenylethyldimethyl- 
amine and its platinichloride (IRVINE 
and Fyre), T., 1654; P., 100. 
o-Methoxydiphenylmethane ‘S pArH), A 
es 
pe ya 6-chloro- (Vv. AUWERS 
and Pout), A., i, 982. 


+, 


and 


acid 


n-Methoxy- ae«-heptadione, aaBe(-penta- 
iodo- (LesPIEAv), A., i, 134. 

n-Methoxy- Aoe-heptadi. inene, and its a- 
carboxylic acid (LesPizav), A 


+) i, 134. 


i, 4. 
in 
Hofmann’s reaction (TIFFENEAU), 
A., i, 809. 
basic function of the (KAUFFMANN and 
KrgsEr), A., i, 53; (FLiRscHEIM), 
A., i, 377; (KAUFFMANN), A., i, 477. 
estimation of (MANNING and NIEREN- 
STEIN), A., ii, 150 ; (GOLDSCHMIEDT), 
A., ii, 223. 
estimation of, in substances containing 
sulphur (KirpaL and Biny), A., ii, 
497. 

4-Methoxy-3-methylcinnamic acid, a- 
amino-, benzoyl derivative (FROMHERZ 
and HERMANNs), A., i, 906. 

1-Methoxy-2-methylenecoumaran, 1:4:6- 
tribromo- (Fries, Gross-SELBECK, 
and WIcKE), A., i, 314. 

5-Methoxy-1-methylhydantoylamide 
and its acetyl derivative (Bittz and 
Damm), A., i, 1096. 

5-Methoxy-1-methylhydantoylcarbamic 
acid, ethyl and methyl esters (Binrz 
and Damm), A., i, 1096. 

2-Methoxy-5-methyl-2-methylenecou- 
maran, 4:6-dibromo-, and its deriva- 
tives (Fries, Gross-SeLBEcK, and 
Wick), A., i, 312. 

4-Methoxy-3-methylphenylpropionic 
acid, a-amino-, benzoyl derivative 
(FromHERz and HerMANNs), A., i, 
906. 

5-Methoxy-1-methyluramil-7-carbo- 
xylic acid, esters of (BiLtz, KArrre, 
and SrruFe), A., i, 592. 

r- and l-a-Methoxyphenylacetamides 
(McKenzie, MarTIN, and Rute), T., 
1587. 

3-Methoxyphenylarsinic acid, 4-amino-, 
diamino-, and 2- and 6-nitro-4-amino-, 
and their salts and derivatives 
(BenpA), A., i, 606. 

p-Methoxyphenylfulvene(GricgNARD and 
CourTor), A., i, 945. 

4-Methoxyphenyl 3:4-methylenedioxy- 
styryl ketone, 3-nitro- (HARpbING), T 
2794. 

o-Methoxyphenyl-a-naphthylamine 
(KNOEVENAGEL, BERLIN, SAKoM, 
DrerErIcH, and Mosgs), A., i, 
520. 

a-Methoxy-8-phenyl-A«-propene, forma- 
tion of, ft Hofmann’s reaction (Tir- 
FENEAU), A., i, 809. 

B- -_p-Methoxyphenylpropionitrile vw OLD- 
SCHMIEDT and V. FRAENKEL), A., i, 
809. 

-p-Methoxyphenylpropylamine and its 
hydrochloride (GoLDSCHMIEDT and V. 
FRAENKEL), A., i, 809. 
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4-Methoxyphenyl styryl ketone, 2- 
hydioxy- (BARGELLINI and MontT1), 
A., i, 1074. 

3-Methoxyphenyl-m-tolylamine, 4’:6’- 
dinitro- (REVERDIN and DE Lvc), A., 
i, 831. 

4-Methoxyphthalic acid, 3- and 5-nitro-, 
and their derivatives (CAIN and 
Simonsen), T., 162. 

6-Methoxy-4-quinoloylacetic acid, ethyl 
ester (VEREINIGTE CHININFABRIKEN 
ZIMMER & Co.), A., i, 576. 

a-6-Methoxy-4-quinoloylpropionic acid, 
ethyl ester, and its salts (VEREINIGTE 
CHININFABRIKEN ZIMMER & Co.), 
A., i, 575. 

6-Methoxy-4-quinolyl ethyl ketone 
(VEREINIGTE CHININFABRIKEN 
ZIMMER & Co.), A., i, 576. 

Methoxy-o-toluic acid, nitro- (CAIN and 
SrmonsEn), T., 163. 

2-Methoxytriphenylcarbinol, 3:5-di- 
bromo- (KAUFFMANN and EGNER), A., 
i, 40. 

5-Methoxyuramil-7-carboxylic acid, 
esters of (B1LTz, KArn1TEand StrrvuFe), 
A., i, 591. 

5-Methoxyvaleric acid, methyl ester 
(PALoMAA), A., i, 137. 

4-Methoxy-o-xylene, 5-nitro- (CAIN and 
SIMONSEN), T., 163. 

Methyl alcohol in maize silage (HART 

and LAB), A., i, 1193. 
thermal decomposition of (BonE and 
DavieEs), '’., 1691; P., 178. 
freezing-point curves of the systems 
formed by, with methyl chloride 
and with water (BAUME and Bo- 
ROWSKI), A., ii, 636. 
electrolysis of, with evolution of anodic 
hydrogen (MULLER and Hocu- 
STETTER), A., ii, 615. 
influence of other alcohols on the 
oxidation of (AssEr), A., i, 1024. 
intake of, in respiration (LOEWY and 
Vv. DER HEIpe), A., i, 1011. 
detection of (BLANKsMA), A., ii, 150 ; 
(RincK), A., ii, 749. 
detection of, colorimetrically (Man- 
ZOFF), A., ii, 496. 
detection of, in spirits (Vivario), A., 
ii, 780. 
Methyl chloride, compressibility of 
(BopaREv), A., ii, 539. 
freezing-point curves of the systems 
formed by, with hydrogen chloride 
and with methyl alcohol (BAUME 
and Borowsk}), A., ii, 636. 
iodide, action of, on pairs of alkali 
carbonates and hydrogen sulphites 
(ArBuzov and KarTAscHEy), A., i, 
651. 
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Methyl sulphate, interaction of amines 
with (WERNER), T., 2762; P., 260. 
d-1-Methyl-3-acetonyl-A®- and -A*-cyclo- 
hexenes and their semicarbazones 

(HAwortTH and Fyres), T., 1666. 
Methylacetophenone. See Tolyl methyl 
ketone. 
4-Methyl-a-acetoxymethylstyrene, 
8:3:5-tribromo-2-hydroxy- (FRIEs, 
Gross-SELBECK, and WICKE), A., 
i, 312. 
B:8:3:5-tetrabromo-2-hydroxy- (FRIEs, 
Gross-SELBECK, and WICKE), A., 
i, 311. 
10-Methylacridone (NEUNDLINGER and 
Cuur), A., i, 728. 
B-Methyladipic acid, y-hydroxy-, lactone 
of (PauLy, GiLmourR, and WILL), A., 
i, 486. 
a-Methyl-a-allylacetophenone (HALLER 
and BAvER), A., i, 549. 
Methylallyleyclohexanols and _ their 
derivatives (CORNUBERT), A., i, 952. 
Methylallyleyc/ohexanones and _ their 
derivatives (CoRNUBERT), A., i, 963. 
4-Methyl-5-allyltetrahydro-6-pyrimid- 
one, 2-thio- (JoHNsSoN and HIL1), A., 
i, 330. 
Methylamine, preparation of (RIEDEL), 
Big Se BPs 
action of, on benzoyldehydracetic acid 
(ScH6rTLe), A., i, 408. 
Methylaminoacetophenone, salts of (GA- 
BRIEL), A., i, 697. 
Methylaminocamphor, derivatives 
(ForsrErR and Kunz), T., 1731. 
a-Methylamino-y-carbamido-A-ethoxy- 
malonylearbamic acid, ethyl ester 
(Bivrz. KArTrE, and STrRUFE), A.,i.592. 
a-Methylamino-y-carbamido-8-methoxy- 
malonylcarbamic acid (BiLrz, KARTTE, 
and SrruFe), A., i, 592. 
2-Methylamino-1-cyanoanthraquinone 
(ScHAARSCHMIDT), A., i, 732. 
4-Methylamino-1:4-dimethoxy-2-phenyl- 
5-pyrrolidone, dichloroacetate (KOHN 
and Hozincer), A., i, 74. 
a-Methylamino-y-methylcarbamido-f- 
ethoxymalonylcarbamic acid, esters of 
(Bittz, KArtre, and StruF®), A., i, 
592. 
a-Methylamino-y-methylcarbamido-8- 
methoxymalonylearbamic acid, ethyl 
ester (Brttz, KaArTre, and StTrRurFe), 
A., i, 592. 
p-Methylaminophenol, dibenzyl deriva- 
tive, bromide of (MELDOLA and 
Hou.ety), T., 1481. 
2-nitro- (MELDOLA and Ho..eE y), T., 
2077. 
2:6-dinitro-. 
acid. 


of 


See Methylisopicramic 
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o-Methylaminophenylfumaric acid and 
its methyl ester (Borscuek and Ja- 
cobs), A., i, 323. 

8-Methylaminopropylbenzene and a- 
bromo-, and their salts (SuHMIDT), A., 
i, 990. 

2-Methylaminothiophen and its acetyl 
derivative (SreinKopr and LiTzKEN- 
DORF), A., i, 426. 

2- and 6-Methylamino-m-toluic acid 
(Hovsen, Freunp, and KE&LLNER), 
A., i, 43. 

5-Methylamino-3:7:9-trimethylhydant- 
oylearbamide and its salts (Bitrz and 
Srrvure), A., i, 588. 

Methylammonium auri-iodide (Gupta), 

A., i, 502. 


INDEX OF 


iridichloride (v. FRAENKEL), A., i, | 
389 


Methylangelicalactones (Pauty, GiL- | 


mour, and WILL), A., i, 486. 

Methylanilinoacetic acid, menthy] ester 
(FRANKLAND and Barrow), T., 990; 
P., 84. 

8-Methylanthracene, polymerisation of 

(Wetsert and Kricer), A., ii, 
159. 

change of, into dimethyldianthracene 
(Weicerr and Kricer), A., ii, 11. 

N-Methylanthrapyridone, 4-bromohydr- 
oxy- and hydroxy- (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 
324. 

1-Methylanthraquinone, nitration 

chloro-, hydroxy- and methoxy-de- 
rivatives of (FiscHER and ScHWECK- 
ENDIEK), A., i, 849. 

2-amino-3:4-dihydroxy-, 2-nitro-4- 
hydroxy-, and 2-nitro-3:4-dihydr- 
oxy-, and derivatives (Fischer and 
REBSAMEN), A., i, 419. 

2-chloro- (ULLMANN and Gupra), A., 
i, 414. 

2-Methylanthraquinone, 

(Eckert), A., i, 704. 

chloro-dibromo- (ULLMANN and Gup- 
TA), A., i, 414. 

Methylarsinic acid, disodium salt 
(arrhenal), preparation of (FAVREL), 
A., i, 27. 

3-Methylbenzaldoxime, 
(MAYER), A., i, 291. 

3-Methylbenzhydrol, 4- and 6-amino- 
(EssELEN and CLARKE), A., i, 278. 
Methylbenziminazole, 5-cyano- (Kon- 


w-tribromo- 


2-amino- 


TOROWITSCH and Biocn), A., i, 685. 
4-Methylbenzophenone-2’-carboxylic 
acid, 3-chloro-, preparation of, and 
its barium salt (ULLMANN and Gupta), 
A., i, 413. 
1-Methylbenzotriazole and its picrate 
(REIssERT), A., i, 483 


of | 
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5-Methylbenziscoxazole-2-acetic acid 
(Posner and Hess), A., i, 46. 

Methylbenzylearbinol. See Benzyl- 


methylearbinol. 

Methylbornyl chromate (WIENHAUS), 
A., i, 301. 

Methyl aS§§8-te/rabromoethyl diketone, 
tribromo-, and its derivatives (JAacK- 
son and Fiske), A., i, 296. 

8-Methyl-8-bromomethylbutyl alcohol 
(FRANKE, OBERMAYER, STRENG, 
FRANK, and MAYEnr), A., i, 8. 

5-Methyl-2-bromomethylenecoumaran, 
1:1:4:6-tetrabromo- (FRIES, Gross- 
SELBECK, and Wickke), A., i, 311. 

5-Methyl-2-dibromomethylenecou- 
maran, bromo- and bromohydroxy- 
derivatives of (Fries, Gross-SELBECK, 
and Wick), A., i, 310, 312. 

8-Methyl-8-bromomethylpentane, a- 
bromo- (FRANKE, OBERMAYER, 
STRENG, FRANK, and Mayer), A., 
i, 8. 

4-Methyl-a-bromomethylstyrene, §8:3:5- 
tribromo-2-hydroxy- (FRiEs, Gross- 
SELBECK, and WIckKB), A., i, 312. 

4-Methyl-a-‘ribromomethylstyrene, 
8:3:5-tribromo-2-hydroxy- (F RIEs, 
Gross-SELBECK, and WIcKE), A., i, 
311. 

d-1-Methyl-3-isobutanol-A®- and -A*- 
cyclohexenes and _ their  phenyl- 
urethanes (HAwortH and Fyre), T., 
1667. 

B-Methyl-44-butene, preparation of, and 
its derivatives (BADISCHE ANILIN- & 
Sopa-Fasrik), A., i, 4; (CHEMISCHE 
FABRIK AUF AKTIEN VORM. E. SCHER- 
ING), A., i, 917. 

4-Methy]l-2-isobutenylphenoxyacetic 
acid (v. AUWErs), A., i, 1137. 

Methylisobutylearbinol, ethyl ether of 
(TSCHTTSCHIBABIN and JELGASIN), A., 
i, 1066. 

Methyl-/ert.-butylearbinol, rotation and 
derivatives of (PICKARD and KENyon), 
T., 1115; P., 83. 

8-Methyl-48-butylene. 
A48-butene. 

2-Methyl-4-isvbutyl-A'-cyc/ohexen-6- 
one, semicarbazone and semicarbazide- 
semicarbazone (MACUREVITSCH), A., 
i, 293. 


See 8-Methyl- 


| a-Methylbutyramide, a-hydroxy- (C1a- 


MICIAN and SILBER), A., ii, 604. 

dl-a-Methylbutyric acid, a-amino-, reso- 
lution of, and its formyl derivative 
(FiscHER and v. GRAVENITZ), A., i, 
1057. 

d- and l-a-Methylbutyric acids, asym- 
metric synthesis of (ERLENMEYER and 
LANDSBERGER), A., i, 920. 
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Methylcarbamic acid, amino-, »-bromo- 
benzoyl derivative, esters of 
(Curtius and Hern), A., i, 873. 

m-nitrobenzoyl derivative, esters of 
(CurtTius and HALLAway), A., 
i, 872. 

Methylisocarbamide and _ its 
(WERNER), T., 928; P., 26. 

Methylcartonatoacetic acid and its 
derivatives (E. and H. O. L. FiscueEr), 
A., i, 381. 

m-Methylearbonatobenzoic acid (Lrr- 
situs), A., i, 1072. 

Methylcarbonatobenzoylcarbinol (E.and 
H. O. L. Fiscukr), A., i, 382. 

Methylcarbonatobenzoyloxy benzoic 
acids (Lepsius), A., i, 1072. 

p-Methylcarbonatobenzoyloxysyringaic 
acid (Lepsius), A., i, 1072. 

p-Methylearbonatocinnamic acid and 
its derivatives (Sonn), A., i, 184. 

Methylearbonatodisyringaic acid (Lep- 
sius), A., i, 1072. 

8-p-Methylcarbonatophenyl propionic 
acid and its phenetidide (Sunn), A., 
i, 185. 

a-Methylcarbonatopropionic acid and 
its chloride (E. and H. O, L. FiscnEr), 
A., i, 383. 

Methylearbonatosyringaic acid (LEP- 
stus), A., i. 1072. 

4-Methylcarbonatosyringaoyloxybenz- 
oic acid (Lepsius), A., i, 1072. 

C- and O-Methylisocarbopyrotritaric 
acids, ethyl esters (WILLSTATTER and 
CLARKE), A., i, 288. 

N-Methylcepheline an its salts (CARR 
and PyMAN), T., 1621; P., 158. 

Methylchlorobehenolatearsinic acid and 
its strontium salt (FIscHER), A., i, 
393. 

1-Methyl-1-dichloromethylceyc/chexan- 
2- and -4-ones and their derivatives 
(v. AuwWers and LANGE), A., i, 50. 

4-Methy1-5-8-chloropropyltetrahydro-6- 
pyrimidone, 2-thio- (JoHNson and 
HILL), A., i, 330. 

Methylcinchonine picrate (KoHN and 
GRAUER), A., i, 84. 

m-Methyleinnamic acid, a-amino-, 
a-benzoyl derivative (BéuM), A., i, 
358. 

B-Methyleinnamic acid, 6-chloro-4- 
nitro-2:5-dihydroxy-, sodium salt 
(Fries and LINDEMANN), A., i, 
571. 

2-Methylcoumaran, bromo-derivatives of 
(FrrEs, GRoss-SELBECK, and WICKE), 
A,, i, 313. 

5-Methylcoumaran-1:2-dione-1-phenyl- 
hydrazone (v. AUWERS and POHL), 
A., i, 984. 


salts 
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2-[5-Methyl-2-coumaranone |2-([6-di- 
methylaminodihydrobenzthiazole]- 
spiran and its derivatives (FRIzEs, 
HASSELBACH, and ScHRODER), A., i, 
880. 
8-Methylcoumarilic acid, 5:7-dichloro- 
6-hydroxy- (FrrEs and LINDEMANN), 
A., i, 570. 
4-Methylcoumarin, bromo-, chloro-, and 
nitro-hydroxy- (Frizs and LINDE- 
MANN), A., i, 570. 
3-chloro-5:7- and 6:7-dihydroxy-, and 
their derivatives (Dry), P., 38. 
4-Methyl-7:8-coumarinoquinone (FRiEs 
and LINDEMANN), A., i, 571. 
4-Methyl-5:6- and -6:7-coumarinoquin- 
one, trichloro- (Frizs and LINDE- 
MANN), A., i, 571. 
5-Methylcoumarone-2-carboxylic acid, 
dibromo-, and its derivatives (FRIEs, 
Gross-SELBECK, and WICKE), A., i, 
310. 
8-Methyl-y-crotonolactone-y-acetic acid 
anid its derivatives (PAULY, GILMOUR, 
and WILL), A., i, 485. 
Methylcyanoaminobenzylcyano-p-tolu- 
idine (v. BRAUN and KrvuBeEn), A., i, 
205. 
2-Methyl-5-cyanomethylbenziminazole, 


and amino-, and nitro-, and their 
derivatives (KONTOROWITsCH and 
Biocn), A., i, 685. 
2-Methyldecahydroquinoline and its 


salts (SABATIER and Murat), A., i, 
323. 

Methyldeoxybenzoin, preparation of, 
and its wibromide (MARSHALL), T., 
530; P., 13. 

Methyldiacetyl, eptabromo-. See 
Methyl a88§8-tetrabromoethyl  di- 
ketone, tribromo-. 

a-Methyl-aa-diallylacetophenone (HAL- 
LER and Baver), A., i, 549. 

1-Methyldiallylcyc/opentan-2-one (HaAL- 
LER and CokNuBERT), A., i, 292. 

1-Methyldialuric acid (Birrz and 
Damm), A,, i, 23. 

4-Methyldiethylammonium-1-benzo- 
quinone (MELDOLA and HOLLELY), 
T., 2079. 

B-Methyl-aa-diethylbutyric acid, B- 
hydroxy-, ethyl ester (KALIScHEY), 
A., i, 919. 

$-Methyl-2:5-diethylpyrrole ani _ its 
derivatives (FiscHER and EIsMAYER), 
A.,, i, 886. 

Methyldihydrocarvone, and hydroxy-, 
and their derivatives (Kérz and 
ScHARFFER), A., i, 187. 

Methyldihydroharmaline and its hydro- 
chloride (FIscHER, ANGERMANN, and 
Di1EePoLvEk), A., i, 317. 
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2-Methyldihydroindole, 6-amino- and 
6-hydroxy-, and their salts (v. Braun 
and Krvuser), A., i, 437. 

8-Methyldihydromuconic acid (PAULy, 
GILMourR, and WIu1), A., i, 486. 

5-Methyl-1-p-dimethylaminoanilino- 
coumaran-2-one, _1-thiol- a RIES, 
HASsELBACH, and ScHrOpER), A., i, 
880. 

d-1-Methy1-3-dimethylvinyl-A?- and -A°- 
cyclohexenes(HAWortHand FYFE), 
1668. 

Methyldipropylisocarbamide 
chloride (WFRNER), T., 932. 

N-Methylemetine and its salts (CARR 

and Pyman), T., 1617; P., 157. 

salts and derivatives of (KELLER), A 


platini- 


SUBJECTS. 


a (HALLER and Lov- 
VRIER), A., i, 556. 
Methylethyleamphor (HALLER and Lov- 
VRIER), A., i, 556. 
Methylethylisocarbamide, of 
(WERNER), T., 929. 
2-Methyl-3-ethylchromone (S1mMoNIs and 
LEHMANN), A., i, 424. 
e-Methyl-y-ethylhexane, 
(Hauser), A., i, 674. 


salts 


+-chloro- 


T., | 2-Methyl-4-ethyl-A*-cyclohexen-6-one 


semicarb:zone and semicarbazidesemi- 


carbazone (MAcUREVITSCB), A., i, 293. 


| $-Methyl-3-ethylhydantoin (CIAMICIAN 


and S1ILBEr), A., ii, 603. 


| 2-Methyl-3-ethyl-A*-cyc/openten-l-one 


and its derivatives (BLAIsE), A., i, 546. 


| 4-Methylethylphenetidine, 2:6-dinitro- 


(Me.pota and HotEty), T., 2079. 


| 2 werd’ no ethylphenol (CLEMMENSEN), 


i, 428. 
Methylene, nascent, chemistry of | 
(SERNAGIOTTO), A., i, 1121. 


Methylenecamphor, dichloro-, prepara- | 


tion of (Pore and Reap), T., 245. 


cis-4-d- a pe ey -2:6-dimethyl- | 


Ss and its 
nzoyl derivative (Pork and Reap), 
T., 241. 
2-Methylenecoumaran- 1-one, 4:6-di- 
bromo- (Fries, Gross-SELBECK, and 
Wickg), A., i, 314. 
3:4-Methylenedioxybenzylidenehippuric 
acid, 2-nitro-, and its ethyl ester 
(Barn, PERKIN, and Rosrnson), T., 
2404. 
6:7-Methylenedioxy-2:3-dimethylquin- 
oline and its salts (FouLps and RoBin- 
son), T., 1968. 
5:6-Methylenedioxyindenoquinoxaline 
(PERKIN, RKoBerts, and Rosrnson), 
T., 2408. 
$:4-Methylenedioxymandelic acid, 6- 
nitro-, and its lerivatives (G. M. and 
R. Rosrnson), T , 1466. 
5: 6-Methylenedioxy. 2-methylindole 
(Fou.ps and Rosinson), T., 1969. 
y-Methylenedioxyphenylbutyric acid 
(Borscne and EBERLEIN), A., i, 700. 
Y- Methylenedioxyphenylisoerotonic acid 
(BorscHE and Epervetn), A., i, 700. 
Methylenemalononitrile, amino-, and 
its acetyl derivative (PAssALACQUA), 
A., i, 24. 
Methyleserolinium carbonate (Srravs), 
A., i, 79. 
4-Methyl-a-ethoxymethylstyrene, 
8:8:3:5-tetrabromo-2- “ey 
Gross-SELBECK, and WICKE), A., i, 
$11. 
a-Methyl-a-ethyl-a-allylacetophenone 
(HALLER and BAvER), A., i, 549. 
o-Methyl-l-ethylbenzene, bromohydr- 


oxy- derivatives of (Frigs, Gross- 
SELBECK, and WICKE), 


A., i, 313. 


1ydrochloride and | 


motiylntnyiivpierami acid (MELDOLA 

Ho.u.ety), T., 2079. 

8-Methyl-8- -ethylpropane, ay-dibromo-. 

See 88-Dimethylbutane, 88-dibromo-. 
8-Methyl-8-ethylpropane-ay-diol. See 
88-Dimethanolbutane. 
2-Methyl-5-ethylpyrrole, synthesis and 
derivatives of (GraBowsKI and Marcu- 
LEWSKI), A., i, 993. 
3-Methyl-2-ethylquinoline, 4-chloro-, 
and 4-hydroxy-, and its salts and 4- 
iodo- (WoHNLIcH), A., i, 201. 
3-Methyl-4- -ethylquinoline, and = =s_2- 
chloro-, 2-iodo-, and 2- a seg and 
their derivatives (WounticH), A., i, 
202. 
2-Methyl-5-ethyltetrahydrofuran 
(WoHLGEMUTR), A., i, 929. 
Methylfenchyl chromate (WIENHAUS), 
A., i, 301. 
7-Methylflavonol (v. AUWERs and Pout), 
A., i, 984. 
Methylformamidinethiolacetic acid 
hydrochloride (RAY and FERNANDEs), 
T., 2161; P., 181. 

5- -Methyl- -2- ‘furfaraldebyde, w-chloro-, 
——, of (FiscHer and v. 
NeEyMAN), A., i, 568. 

w-hydroxy-, production of, from carbo- 
hydrates(CUNNINGHAM and Dor), 
A., ii, 783. 
a-Methylgalactoside, biochemical syn- 
thesis of (HERIssEY and AuBrRy), A., 
i, 253. 
Methyl a- and 8-glucoses and their de- 


rivatives (Irvine and Hoge), T., 
1386; P., 145. 
a-Methylglucoside, preparation of 
(AuBrky), A., i, 1125 
biochemical synthesis of (AuBRY), A., 
i, 144. 
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a- and 8-Methylglucosides, dissociation | N-Methylhomopiperonylamine and its 


constants of (MICHAELIs), A., i, 16. 

Methylglycylphenylarsinic acid (LEs 

TABLISSEMENTS POULENC FRERES 
and Orcns.in), A., i, 1010. 

Methylglyoxalhydrazoxime and its de- 
rivatives (Dey) T., 1041; P., 79. 

Methylglyoxaloximazine (Dey), T., 
1042; P., 79. 

Methylguanidine in mutton (SMoro- 
DINZER), A., i, 1104. 

1-Methylguanine (FARBENFABRIKEN 

vuorM. F. BAYER & ©o.), A., i, 209. 
and its salts (TRAUBE and DuDLEy), 
A., i, 94. 

Methylharmaline, salts of (FiscuEr, AN- 
GERMANN, and DIgepoLpDER), A., i, 317. 

8-Methylheptan-y-al (DE REssiGUIER), 
A., i, 475. 

5-Methylheptane, 5-chloro- (HALsE), A 
i, 674. 

Ey nitrates of (DE REs- 
SEGUIER), A., i, 475. 

8-Methylheptan- WJ one (DE RESSEGUIER), 
A., i, 475. 

¢-Methyl- A«-heptene, 
methyliodohydrins of 
GUIER), A., 1, 475. 

Methylheptene oxide (pE RessfGuIEr), 
A., i, 475 

-Methylhexane, y-chloro- (HALsg), A., 
i, 674. 

1:2-, 1:3-, and 1:4-Methyleyclohexanol- 
d-glucosides, and their tetra-acetyl 
derivatives (HAMALAINEN), A., i, 560. 

$-Methyleyc/ohexan-1-olylfumarolactone 
(SrosBE), A., i, 690. 

3-Methylcyclohexan-1-olylsuccinolact- 
ones, and 8-bromo- (Stross), A., i, 689. 

e-Methyl-A‘-hexene and its dibromide 
(Sparu), A., i, 651. 

d-1-Methy]-A?" *)-cyclohexene-3-acet- 
amide (HAWorrtH and F yrs), T., 1665. 

d-1-Methyl-A?- and -A*-cyclohexene-3- 
acetonitriles (HAWorTH and Fyrr), 
T., 1664. 

1-Methyl-A*- and -A*-cyclohexene-3- 
cyanoacetic acids and their d-ethyl 
esters (HAwortH and Fyre), T., 1664. 

1-Methyl-A!-cyclohexen-3-one, prepara- 
tion of (FARGHER and PERKIN), T., 
1362. 

2-Methyl-A!-cyc/ohexen-6-one semicarb- 
azide-semicarbazone (MACUREVITSCH), 
A., i, 298. 


iodohydrins and 
(DE REssk- 


3-Methyl-A'-cyclohexenylsuccinic acid 
(Srospe), A., i, 689. 
$-Methylcyclohexylidenesuccinic acid 


and its derivatives (SToBBE), A., i, 689. 
4-Methyleyclohexylmethylcarbinol,ethy] 
ether of (TscHITSCHIBABIN and JEL- 
GASIN), A., i, 1066. 


salts (DECKER), A., i, 162. 
2-Methylhydrindene, 2-bromo- 
NEk), T., 2694; P., 244. 
2-hydroxy-, and its phenylurethane 
(KENNER), T., 2693; P., 244. 
1-Methyl-1-a-hydroxyethy1-3-isopropyl- 
cyclopentane and its derivatives (MEER- 
WEIN and MUHLENDyk), A., i, 852. 
4-Methyl-a-hydroxymethylstyrene, 
8:8:3:5-tetrabromo-2-hydroxy- “— 
Gross-SELBECK, and WIcKE), A., i, 
311. 
4-Methylimino-5-ethoxy- and -methoxy- 
1-methylhydantoylamides (BiLtz and 
Damm), A., i, 1096. 
4-Methylimino-5-ethoxy- and methoxy- 
l-methylhydantoylearbamic _ acids, 
ethyland methylestersof, and their de- 
rivatives(Brrrzand Damm), A., i, 1095. 
a-Methyliminophenylacetonitrile 
(Mumm, VoLquartTz, and Hesse), 
A., i, 535. 
2-Methylindole-a-benzoylaminoacrylic 
acid (ELLINGER and Matsuoka), A 
i, 865. 
1-Methylisatin and 5-bromo-, oxime of, 
derivatives of (KoHN and OsTER- 
SETZER), A., i, 81. 
1-Methylisatin, 5-bromo- (BorscHE and 
Javoss), A., i, 323. 
Methyl-lactic ‘acid, ethyl and menthyl 
esters (NEUBERG ER), A., i, 18. 
8-Methyl-levulic acid, preparation of, 
and its derivatives (PAULY, GILMOUR, 
and WILL), A., i, 486. 
Methylmannoside (Irvine and Hynp), 
T., 710. 
a-Methylmeconine, nitro- (Hore and 
Rorinson), T., 2103. 
4-Methyl-a-methoxymethylstyrene, 8- 
3:5-tribromo-2-hydroxy-, and its de- 
rivatives (Fries, Gross-SELBECK, and 
Wick), A., i, 312. 
5-Methyl-2-methylenecoumaran, 4:6-di- 
bromo-l-hydroxy-, and  1:4:6-t7i- 
bromo- (FRIEs, Gross-SELBECK, and 
WIcKR), A., i, 312. 
1-Methylnaphthalene, 4-nitro-, and ¢ri- 
nitro- (LEssER and GLAseEnr), A., i, 33. 
2-Methylnaphthalene and _ bromo-1- 
nitro- (LEssER and AczEL), A., i, 34. 
2-Methylnaphthalene-1-azo-8-naphthol 
(LEssER and AczEL), A., i, 34. 
1-Methyl-a-naphthaquinolone (NEUND- 
LINGER and Cuur), A., i, 728. 
8-Methylnaphthoic acid (Errera and 
Aon), A., i, 1071. 
2-Methyl-1-naphthol 
AczEL), A., i, 34. 
4-Methyl-1-naphthol and its benzoyl de- 
rivative (LEssER and GLASER), A.,i, 33. 


(KEn- 


(Lesser and 
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a NW autoxidation of 
(Fries), A., i, 680. 

2-Methyl-a-naphthylamine and 4- 
chloro-, and their derivatives (LESSER 
and Aczt), A., i, 34. 

4-Meth 1-a-napthylamine and its salts 
and derivatives (LEssER and GLASER), 
A., i, 33. 

Methyl. -a-naphthylearbinol, rotation and 
derivatives of (PrckaRD and Kenyon), 
T., 1115; P., 88. 

4- “Methyl. 1:2- -naphthylenediamine and 
its derivatives (LEssER and GLASER), 
A., i, 33. 

3-Methylnitroaminoanisole, 4:6-dinitro- 


(ReverpIN and bE Lwve), A., i, 
831. 
8-Methyl-AyY-noninen-8-0l (Iocirscn), 
A., i, 401. 


a wy ~~ cnn KYRIAKIDES), 
A., i, 646. 

1-Methyleyciopentane- -2:3-dicarboxylic 
acid and its derivatives (FARGHER 
and Perkin), T., 1366. 

8-Methylpentan-d-ol-Sdee-tetracarbo- 
xylic acid (aa-dimethylbutan-y-ol-ay85- 
tetracarboxylic acid), ethyl ester and 
lactone of (HAWorrH and Kine), T., 
1349. 

8-Methylpentan-5-one-fee-tricarboxylic 
acid (aa-dimethylbutan-y-one-ad8-tri- 
carboxylic acid) ethyl ester (HaAwortH 
and Kine), T., 1348. 

Methyleyclopentenone, 
(Gopcenor), A., i, 417. 

Methylpentosans, influence of w-hydroxy- 
5-methyl-2-furfuraldehyde on the 
estimation of (CUNNINGHAM and 
Dorte), A., ii, 783. 

Methylpentoses, constitution of (GIL- 
mouR), T., 73. 

2-, 4-, 5- and 7-Methylphenanthrene-9- 
carboxylic acids and their derivatives 
(Mayer and BALLg), A., i, 537. 

Methylphenazonium iodide (HANtzscn), 

a, & Oe 
iodides, chromoisomerism of en" 
MANN and DANECK!), A., i, 331. 
4-Methylisophthalic acid, Ane Pal and 
its acetyl derivative, and their ‘salts 
and esters (BocerT and BENDER), 
A., i, 581. 

Methylpicolide and 
(ScHoitz), A., i, 431. 

Methylisopicramic acid, preparation of 
(MELpOoLA and Hotuetry), T., 2075. 

Methylpiperidinecarboxylic 
(ScumipT), A., i, 80. 


synthesis of 


its derivatives 


8-Methylpropene, ay-dibromo-(MERESH- 
KOVSK1), A., i, 408. 

1-Methyl-4-propylceyc/oacetal (BLAISE), 
A., i, 1050, 


acids | 
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2:3-Methylisopropyldiphenylene-4:5-di- 
hydro-A'-cyclopenten-5-one-1-carb- 
oxylic acid, ethyl ester (HEIpv- 
SCHKA and Kuupapap), A., i, 412. 
3-hydroxy-, ethy! ester. See isoReto- 
xyleneacetoacetic acid, ethyl ester. 
3:4-Methylisopropyldiphenylene-6- 
methyl-1:2-diazine-5-carboxylic acid, 
ethyl ester (HEIpUscHKA and Kuv- 
DADAD), A., i, 412. 
Methylpropyleyc/ohexanones and their 
derivatives (CORNUBERT), A., i, 952. 
2-Methyl-4-n-, and -isopropyl-A!-cyclo- 
hexen-6-one, semicarbazones and semi- 


carbazide-semicarhazones (MACURE- 
vitscH), A., i, 293. 
8-Methyl-5- be a oe 3-chloro- 


(HALSE), A., i, 674 

Methyl propyl ketone, chloro- (BLAISE), 
A., i, 1051. 

2-Methylisopropylphenoxybenzoic acid, 
3-nitro- (PuRGoTTI), A., i, 1131. 

3-Methyl-2-propylquinoline and 4- 
hydroxy-, and their salts (WOHNLIcH), 
A., i, 202. 

3- -Methylpyridinium telluri-bromide and 
-chloride (GuTBIER, FLuRy, and 
WEINZIERL), A., i, 502. 

1-Methyl-2-pyridone, salts of, and di- 
bromo- (NEUNDLINGER and CuHuR), 
A, 4 792. 

1-Methy1-6-pyrimidone, 2:4:5-triamino-, 
formyl derivative (FARBENFABRIKEN 
vorm. F, Bayer & Co.), A., i, 93; 
(TRAUBE and DuDLEY), A., i, 94. 

5-Methylpyrindole and its derivatives 
(SCHOLTz), A., i, 431. 

a-1-Methylpyrrolidyl-2-propane-a- and 
-B-ones and their derivatives (HEss), 
A., i, 200. 

2-Methylquinoline, 3-cyano- (v. MEYER 
and HAENSEL), A., i, 1000. 

$-Methylquinoline dicyanide (Mum™M 
and HERRENDORFER), A., i, 573. 

5-Methylselenol-1-phenyl-3-methyl- 
pyrazole. See y-Selenopyrine. 

4’-Methylstilbene, 4-chloro-, and its di- 
bromide (SpArn), A., i, 823. 

a-Methylstyrene, bromohydroxy- and 
hydroxy-derivatives of (FRIEs, GRoss- 
SELBECK, and WicKE), A., i, 313. 

Methylsuccinanilic acids, isomeric 
(MorrELL), T., 2705. 

— (MorrReELt),_ T., 
1737. 

Methylsuccinyl chloride, 
a analie of (MorreE 1), T., 
Pv 800 

y-Methylsulphonepropyliminothiolearb- 
onic acid, ethyl ester (SCHNEIDER, 
C.rBBENs, HiLLWECK, and STEIBELT), 
A., i, 669. 


preparation 
1733 ; 
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y-Methylsulphonepropylthiocarbamic 
acid, ethyl and methyl esters and 
their silver salts (ScHNEIDER, CLIB- 
BENS, HiLLweck, and STreEIBELT), 
A., i, 669. 

Methyltetrahydroanthraquinone, di- 
hydroxy- (FiscnEr aud REBSAMEN), 
A., i, 420. 

Methyltetrahydropyrimid- -2:6-dione, 4- 
chloro-, and 4-hydroxy- (JoHNsON and 
CHERNOFF), A., i, 1092. 

3-Methyl-1:2:3:4-tetrahydroxanthen 
(BorscHE and Geyer), A., i, 711. 

3-Methy1-2:3:4:5-tetramethylpyrrolen- 
ine, 3-dichloro-, and its picrate 
(PLANCHER and ZAMBONINI), A., i, 
321. 

Methyltetritol and its benzoyl derivative 
(GiLmMour), T., 78. 

Methyl tetronic acid, brucine salt of 
(GitmMouR), T., 80. 

Methyl tetrose and its derivatives (GIL- 
mourR), T., 79. 

2-Methylthiol-4-methyl-5-allyldihydro- 
6-pyrimidone (JoHNsON and HILL), 
A., i, 330. 

p-Methylthiolphenol and its derivatives 
(ZincKe and Eset), A., i, 681. 

p-Methylthiolphenyl dibromide (ZINCKE 
and Eset), A., i, 682. 

1-Methylthionuric acid, ammonium salt 
(Bitz), A., i, 591. 

a (Kérz and ScHAEF- 
FER), A., i, 187. 

p-Methylthymol (CLEMMENSEN), A., i, 

272. 


3-Methyl-2:4:5-triethylpyrrole and its 
picrate (FISCHER and EISMAYER), A 
i, 886. 
Methyltrimethyleneamine. 
Propylethylamine. 
a-Methyltryptophan, preparation of, 
and its behaviouf in the organism 
(ELLINGER and Matsuoka), A., i, 
865. 
m-Methyltyrosine (FROMHERZ and 
HERMANNS), A., i, 906. 
1-Methyluramil, potassium salt (BiLtTz), 
A., i, 590. 
1-Methyluramil-7-carboxylic acid, 
esters of, and their salts (BrILrTz, 
KartTE, and SrruFe), A., i, 591. 
y-Methylvaleric acid, a-liydroxy-, silver 
salt and benzoyl derivative (MEYER- 
inci and HALLER), A., i, 968. 
3-Methylxanthen and = 6?)- bromo- 
(BorscHE and Geyer), A., i, 711. 
1-Methylxanthine, synthesis of (TRAUBE 
and Dup.Ley), A., i, 94. 
7-Methylxanthine. See Heteroxanthine. 
3-Methylxanthone and _ 6(?)-bromo- 
(BorscHE and Geyer), A., i, 711. 


See a-cyclo- 
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Mice, nutrition of (ROHMANN), A., i, 
1016. 

Micranthine and its sulphate (PyMAN), 
T., 1685; P., 184. 

Micro-balance for determining the 
density of gases (AsTon), A., ii, 108. 
Microbes (micro-organisms), biochem- 

istry of (FRANZEN and EGGER), A., 


i, 783. 
action of organic antiseptics with 
(ConDELLI), A., i, 1037. 


oxidation of manganous carbonate by 
(BEYERINCK), A., i, 116. 
Microcline, rubidium in (VERNADSKI), 
A., ii, 851. 


Micro-organisms. See Microbes. 


| Micro-respiration apparatus (Kroc), 


A., i, 763. 
Microscopical metallography in three 
dimensions (PoRTEVIN), A., ii, 443. 


| Milk, freezing-point determinations of 


(DEKHUYZEN), A., ii, 169, 304; 
(LAM; Scuoor.; FILippo; VAN 
RAALTE; HUMMELINCK; MEER- 
BURG), A., ii, 304 ; (REICHER), A., 
ii, 392. 

coagulation of, in the Sudan (DE 
Grronxcourt), A., i, 462. 

effect of bacteria on (KENDALL, Day, 
and WALKER), A., i, 1159. 

activity of the enzymes of, in presence 
of poisons (RICHET), A., i, 634. 

bacterial and enzymic changes in 
(PENNINGTON, HEPBURN, ST. JOHN, 
Wirmer, STarrorp, and Bur- 
RELL), A., i, 117. 

specific gravity of, and estimation of 
fat and — matter in (FLEISCH- 
MANN), A, ii, 502. 

physico-chemical properties of (Tay- 
Lor), A., ii, 502. 

effect of diuresis on the secretion ot 
(Hart, Humpnrey, WILLAMAN, 
and Lamp), A., i, 1194. 

preservation of samples of (TILLMANS, 
SPLITTGERBER, and RiFFanrr), A., 
ii, 753. 

ammonia content of (TILLMANS, 
SPLITTGERBER, and RIFFART), A., i, 
454, 1024. 

soluble caseins of (LINDET), A., i, 1006. 

sugar content and conductivity of 
(JACKSON and HAMez), A., i, 454. 

cows’, composition of (WIEGNER), A 

i, 902. 

determination of acidity of (VAN 
StykE and Bosworth), A., ii, 
821. 

and human, pigments of the fat and 
whey of (PALMER and EcKLEs), 
A., i, 624, 625; (PALMER and 
CooLEDGE), A., i, 625. 
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Milk, cows’, precipitation of lactalbumin 
in (WALKER and CADENHEAD), A., 
ii, 689. 
goats’, ferment reactions of (WEDE- 
MANN), A., i, 625. 
decomposed, analysis of (GAscanpD), 
A., ii, 304. 
analysis of (MELLIERE), A., ii, 590. 
detection and estimation of benzoic 
acid in (Hinks), A., ii, 154. 
estimation of caseinogen in (WALKER), 
A., ii, 309; (PFryL and TurNav), 
A., ii, 690; (ARNy and SCHAEFER), 
A., ii, 827. 
estimation of creatine and creatinine 
in (Foutn), A., ii, 505 
estimation of fat in (BLoor), A., ii, 
591. 
estimation of lactose in, polarimetric- 
ally (FEDER), A., ii, 750. 
Millet, estimation of hydrocyanic acid 
in (FurLoNG), A., ii, 821. 
Minerals from Ceylon gravel (TscuEr- 
NIK), A., ii, 140, 211, 284. 
from South Dakota (SHARWoopD), A., 
ii, 479. 


Japanese, melting points of (YAma- 


SHITA and MasrMA), A., ii, 283. 


from the pegmatites of Madagascar | 


(Duparc, SABoT, and WvuNDER), 
A., ii, 664. 
from the island of Nisiro (GRILL), A., 
ii, 664, 
Russian, composition of (NENADKE- 
vitscu), A., ii, 476. 
from the Shetlands of the South 
(Gourpon), A., ii, 667. 
of the apatite group, dimorphism of 
(Etssner), A., ii, 138. 
hydrothermal syntheses of (NIGGLI), 
A., ii, 56. 
solid solution in (Foore and Brap- 
LEY), A., ii, 477. 
presence of water in (COBLENTZ), A., 
ii, 475. 
soil-forming, microscopic estimation of 
(McCavucuey and Fry), A., i, 1043. 
estimation of antimony in (CaFFIN), 
A., ii, 680. 
Mineral waters. See under Water. 
Minervite (GAuTIER), A., ii, 376. 
Mint, Argentine, oil of (DoERING), A 
i., 1172. 
Mistletoe. See Phoradendron flavescens. 
Mixtures, binary, constitution and 
thermal properties of (PascaL), 
A., ii, 532. 
refractive index of (MAzzUCCHELLI), 
A., ii, 157. 
vapour pressure of (ScnuLzr), A., 
ii, 185; (ScnuLzE and Hock), 


A., ii, 186. 
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Mixtures, binary, viscosity of (KEn- 
DALL), A., ii, 109. 
of metallic chlorides, thermal ana- 


lysis of (SANDONNINI), A., ii, 
364. 
Molasses, absorption of water vapour by 
(BANcROFT), A., ii, 180. 


extraction of betaine hydrochloride 
from (STOLTZENBERG), A., i, 390. 

estimation of sugar in (STANEK), A., 
ii, 586. 

liquids, estimation of lead in (PELLET), 
A., ii, 147. 

Molecular association and chemical com 

bination (TURNER and ENGLISH), 
T., 1786; P., 132. 

attraction (Minus), A., ii, 248. 


complexity at the melting point 
(TsAKALOTOs), A., ii, 709. 
constitution, relation between the 


erystal symmetry and, of organic 
compounds (Waut), A., ii, 348. 


formule, consistent (TURNER), P., 
110. 
state in solution (DHAR), A., ii, 180, 


structure, correlation of crystalline 
form with (ARMsTRONG, COLGATE, 
and Ropp), A., ii, 443. 


volumes. See Volumes, Molecular. 
weights. See Weights, Molecular. 
Molecules, structure of (ArsEmM), A., ii, 
722 


shape of (SvEDBERG), A., ii, 97. 

variability of (DE HEEN), A., ii, 125. 

residual valencies of (MATHEWSs), A., 
ii, 643. 

volume of, and of their component 
atoms (VAN DER WAALS), A., ii, 
342. 

rotation energy of, and the theory of 
quanta (v. BAHR), A., ii, 643. 

Molybdenum in rocks (Frereuson), A 
ii, 481. 

Molybdenum nitride, preparation of 
(BavIscHE ANILIN- & Sopa-Fap- 
RIK), A., ii, 473. 

sesquioxide, preparation of the meta- 
phosphate of (CoLAN1), A., ii, 280. 

Molybdic acid, cryoscopy of complex 
compounds of (MAzzUCCHELLI and 
Ranucct), A., i, 1124. 

Molybdo-hypophosphates, -hypophos- 
phites, and -phosphites(RosENHEIM, 
WEINBERG, and PinskERr), A., ii, 
58. 

Molybdenum organic compounds :— 
cyanides, complex (Asson), A., i, 

504. 

Molybdenum, detection of, by means of 
potassium iodide and — nitrate 
(Pozz1-Escor), A., ii, 

Molybdic acid. See ae Molybdenum. 
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Monazite, analysis of (Jonnsrong), A., 
ii, 376. 

Monazite sand, radio-elements in (BAL- 
TUCH and WEISSENBERGER), A., ii, 
608. 

estimation of thorium in (CARNEY and 
CAMPBELL), A., ii, 583. 

Monkey, metabolism of purines in the 
(HuNTER and Givens), A., i, 348. 

urine of. See Urine. 

Montmorillonite from Cala 

(Lovisato), A., ii, 212. 

Morphine, action of (IsENscHMID), A., 

i, 234 

antagonism of adrenaline to (GuBER), 
A., i, 358. 

influence of opium alkaloids on the 
action of (Straus), A., i, 114. 

nicotine hydrohaloids (BOEHRINGER 
and SOHNE), A., i, 991. 

detection of, in presence of ptomaines 
(RosENBLooM and Mitts), A, ii, 
156 ; (RosENBLOoM), A., ii, 595. 

detection of, with uranium salts (ALOY 
and RapBavt), A., ii, 758. 

estimation of (WiLuLIaMs), A., ii, 758. 

Morphine alkaloids (v. BrauN, KrUBER, 

and Aust), A., i, 1138. 
ultra-violet absorption spectra of 
(GomPEL and HEwnn1), A., ii, 85. 
Morphothebaine, derivatives of (KLEE), 
A., i, 1087. 
Moulds, autolysis of (Dox), A., i, 238. 
action of, with iodine compounds 
(Kossowicz and Lorw), A., i, 1033. 
assimilation of nitrogen by (Rirrer), 
A., i, 637; (BRENNER), A., i, 786 ; 
(Kossowicz), A.,i, 1035, 1161. 
action of, on sucrose (VAUVEL), A., i, 
238. 
Miintz metal (STEAD and STEDMAN), 
A., ii, 655. 
Muscarine, constitution of (DALE and 
Ewrns), A., i, 780. 

Muscle, chemistry of (W1Lson), A., i, 

623, 901. 

contraction of (BERNSTEIN), A., i, 
453. 

carbohydrate metabolism in (PARNAS 
and WAGNER), A., i, 772. 

production of carbon dioxide from 
heated (FLETCHER and Brown), 
A, i, 771. 

swelling of, in acid solutions (ARNOLD), 
A., i, 901. 

creatine content of (FoLIN and Buck- 
MAN), A., i, 773. 

extractives of (KRIMBERG and IzRAIL- 
sky), A., i, 79 ; (Jona), A., i, 351; 
(Dietricn), A., i, 1104. 

formation of lactic acid in (FLETCHER), 
A., i, 227. 


Francese 
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Muscle, lactic acid in, in diabetes 
(ForscHBacnh), A., i, 230. 
frog’s, action of cyanogen compounds 
on the gaseous interchange of (THUN- 
BERG), A., i, 901. 
mammalian, carnosine in (v. FUrtTH 
and HryntscHak), A., i, 1022. 
plain, action of drugs on (QUAGLI- 
ARIELLO), A., i, 1111. 
striated, contraction of (ScHWENKER), 
A., i, 772; (Roar), A., i, 1153. 
action of aldehydes on (VERZAR and 
FELTER). A., i, 1111. 
action of caffeine on (SECHER), A., i, 
1030. 
estimation of creatine in (BAUMANN), 
A., ii, 227. 
estimation of creatine and creatinine 
in (Myers and Fine), A., i, 351. 

Muscle-nerve preparation, influence of 
sugars and salts on the fatigue of a 
(BENDA), A., i, 233. 

Muscular activity, effect of chemical 
products of, on the heart-beat (PETER- 
SEN and GassEr), A., i, 349. 

Muscular work, relation of acidosis to 
(Scuwyzer), A., i, 627. 

Mustard oil, glucosides from (SCHNEIDER, 
CLIBBENS, HULLWEEK, and STEIBELT), 
A., i, 669 ; (SCHNEIDER and CLIBBENS ; 
ScHNEIDER and Wrepg), A., i, 977. 

Musts, estimation of organic phosphorus 
in (Finzi), A., ii, 749. 

Mutton, constituents of extract of (SMo- 
RODINZEV), A., i, 1104. 

Mycodextran, preparation and properties 
of (Dox and Nernpie), A., i, 1038. 

Mycogalactan (Dox and Nerpie), A., i, 
1190. 

4-Myristylphenetole (JoHNsSON and 
KouHMANN), A., i, 832. 

1:4-Myristylphenol (JonNson and Kou- 
MANN), A., i, 832. 

Myristylquinol dimethyl ether (JoHNSON 
and KoHMANN), A., i, 832. 

Myrosin, detection of, microchemically 
(PEcHE), A., ii, 79. 

Myrtillin and its chloride (WILLSTATTER 
and ZOLLINGER), A., i, 564. 

Myxomucin (OswaLp), A., i, 1098. 


N. 


a’p’- and 88-Naphthacarbazoles, amino- 
and nitro-derivatives of (KEHRMANN, 
OvuLEvay and Recis),A., i, 84. 

88-Naphthacarbazole-5:11-quinone and 
its derivatives (K EHRMANN, OULEVAY, 
and Reeis), A., i, 86. 

a- and §-Naphthafiavones, preparation 
of (RUHEMAND), A., i, 315, 
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Naphthafluoran, 3:11-dihydroxy-, and 
its derivatives (Fiscner and Kéyie), 
A., i, 713. 

p-Naphthafuchsone (KAUFFMANN and 
EcnNeER), A., i, 40. 

Naphthalene, heat of combustion 

(Dicktnson), A., ii, 802. 

equilibrium of arsenic tribromide and 
(PuscHIN and Kuricer), A., ii, 635. 

effect of, on the germination and 
growth of seeds (Cacctart), 
1161. 

derivatives, mercury compounds of 
(BRIEGER and ScuvLEMANN), A., i, 
611. 


of 


Buy i, 


Naphthalene, a-bromo-, physical proper- | 


ties of, and its use in estimation of 

water in alcohol (Jones and Lap- 

wortH), T., 1804; P., 202. 
2:3-dibromo- (WyNNk), P., 204. 


1;2-dihydroxy-4-thiol-, and its acetyl | 


derivative (GHosH and SmI gs), T., 
1398. 


1:6-dihydroxy-, action of phthalic an- , 


hydride on (FiscHer and K6nIe), 
A., i, 712. 

Naphthalene-2:3-dicarboxylic acid, 
imides of (FREUND, FLEISCHER, and 
Conn), A., i, 48. 

Naphthalenesulphonic acids, amino- 
hydroxy-, preparation of acridine 
derivatives from (FARBWERKE VORM. 
Meister, Lvucivs, and BréNIno), 
A., i, 1090. 

8-Naphthalenesulphonyl chloride, use 
of, in characterising cleavage products 
of proteins (BERGELL), A., i, 443. 

cis-4-Naphthalene-a-su + payne 
methylpiperazine and its salts (PoPE 
and Reap), T., 233. 

Naphthalide (ERRERA and Agon), A., i, 
1071. 

Naphthalidecarboxylic acid and its 
ethyl ester (ERRERA and AJon), A., i, 
1071. 

Naphthalonic acid, ethyl and methyl 
esters (ERrErA and Avon), A., i, 
1071. 

a8-Naphthanthraquinonesulphinic acid 
and its sodium salt and chloride (FARB- 
WERKE VoRM. MEIsTER, Lucius, & 
Brtnine), A., i, 64. 

8-Naphthaquinoline, dicyanide (MuMM 
and HERRENDORFER), A., i, 575. 
Naphthasulphonium-quinone, action of, 
with substances containing the thiol 
group (GHosH and Smuizgs), T., 
1396 ; P., 148. 
mono- and di-nitro-, and phenyl- 
hydrazone of the former (HuTCcHI- 
son and SmiueEs), T., 1747; P., 
213. 
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a- and -8-Naphthathioflavones (Runz- 
MANN), A., i, 316, 
Naphthathioxin, chloronitro- (HuTCHI- 
son and Smrgs), T., 1748. 
hydroxy- (GHosH and Sixes), T., 
1402. 
isoNaphthathioxin, preparation of, and 
its salts (GHOsH and SMILEs), T., 1741. 
Naphthathioxin oxide and chloro-, salts 
of (GHusH and Smives), T., 1742. 
Naphthen ketone, 3:3’-dihydroxy-2:2’- 


dithio-, and its acetyl derivative 
(FRIEDLANDER and Risse), A., i, 878. 
Naphthindigotin, dichloro- (FARBEN- 


FABRIKEN vorM. F. BAYER & Co.), 
A., i, 88. 
2:3-Naphthisatin, mono- and di-bromo-, 
mono- and di-chloro-, and 1-chloro- 
bromo-,and their derivatives (FARBEN- 
FABRIKEN vormM. F. Bayer & Co.), 
A., i, 88. 
B-Naphthoic acid, 3-bromo-, 
derivatives (WYNNE), P., 204. 
2-hydroxy-, methyl ester, action of 
organo-magnesium compounds on 
(LAMMER), A., i, 409. 
4-iodo-3-hydroxy- (Brrgcer 
ScHULEMANN), A., i, 613. 
Naphthoic acids, rotation of esters of 


and its 


and 


(KENYON and Pickarp), P., 307. 
a-Naphthol, condensation of ketones 
with (Sen-Gupta), T., 399. 


8-Naphthol, salol and sulphonal, — 
brium between (BIANCHINI), A 
832. 
sulphides, action of nitric acid on 
(HuTcutson and Smies), T.,1744 ; 
F., 938. 
Naphtholazoquercetin dimethyl ether 
(WarTson and Sen), T., 393. 
pentamethyl ether (Watson), T., 346, 
2-8-Naphtholazo-4-trimethylammonium- 
l-benzoquinone and its derivatives 
(MELDOLA and Houuezy), T., 1475. 
1-Naphthol-2-carboxylic acid, S88-tri- 
chloro-tert.-butyl ester (WOLFFEN- 
STEIN), A., i, 180. 


2-Naphthol-3-carboxylic acid, aryl- 
amides of (CHeMISCHE FABRIK 
GRIESHEIM-ELEKTRON), A. i, 


1070. 
nitroarylamides of (CHEMISCHE FaAB- 
BRIK GRIESHEIM-ELEKTRON), A., 


i, 47. 
a-Naphthol-3:5-disulphonic acid, 8- 
amino, derivatives of (BRIEGER and 
ScHULEMANN), A., i, 612. 
8B-Naphthoxycinnamic acid and its 
ethyl ester (RUHEMANN), A., i, 315. 


8-2-Naphthoylpropionic acid and its 
ethyl ester (BorscHE and SAUERN- 
HEIMER), 


A., i, 839. 
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a- and B- ne a acids, 
methyl esters (GruA), A., i, 962. 
2-Naphthylamine, 3- bromo- (WYNNE), 
P., 204. 
1:6-dibromo-, preparation of (FRANZEN 
and Erpis), A., i, 162. 
2-8-Naphthylaminoanthraquinone-3- 
carboxylicacid( ULLMANN and GuPTA), 
A., i, 414. 
2-8-Naphthylamino-5-hydroxytere- 
phthalic acid and its ethyl esters 
(LIEBERMANN), A., i, 661. 
Naphtbyl-4-arsinic —_ l-amino-, and 
l-nitro- (ANDREEY), A., i, 343. 
-2-Naphthylbutyric acid, y-oximino- 
(BorscHE and SAUERNHEIMER), A = * 
839. 
a-Naphthylearbamoylazoimide and 4- 
bromo- (OLIVERI-MANDALA), A 
1128. 
a-Naphthyldimethylearbinol, prepara- 
tion of (Kay and Mokrron), 
1581. 
3-Na me ee er et seg pom y- 
1-nitroso-2-hydroxy- (LAMMER), 
z -, i, 409. 
1-8-Naphthylenethiocarbamide and its 
sulphonic acids and mono- and di- 
nitro- (FARBENFABRIKEN VoRM. F, 
BAYER & Co.), A., i, 91. 
1-Naphthyl-n-hexylcarbinol, rotation of, 
and its esters (KENYON and PIcKARD), 
T., 2644; P., 243. 
3-a- Naphthyl- 1- ‘methyldioxindole (Kons 
aud OSTERSETZER), A., i, 81 
a-Naphthylnaphthaxanthen (KAUFF- 
MANN and Eener), A., i, 40. 
a-Naphthyl 8-naphthyl ketimine and its 
salts (T'SCHITSCHIBABIN and KorJa- 


“9 1, 


Gin), A., i, 191. 
3-8-Naphthylpyridazinone (BoRSCcHE 
aud SAUERNHEIMER), A., i, 839. 


B-ea- aud 8-Naphthylthiolcinnamic 
acids and their ethyl esters (RUHE- 
MANN), A., i, 315. 

8-Naphthylthiolstyrene 
A., i, 316. 

Narceine, nitro- (Hope and Rostnson), 
T., 2091. 

Narcosis (WINTERSTEIN), A., i, 621. 
colloidal theory of (Loewe), A., i, 111. 
metabolism during (PAWEL), A., i, 

631. 
magnesium (STARKENSTEIN), A., i, 
1157. 


(RUHEMANN), 


Narcotics, oe equilibria of 
(DornER), A., ii, 634. 
antagonism of (FiHNER), A., i, 235. 


effect of, on the —s. of cell- 
granules (WarbBure), A., i, 1010. 

retardation of ~~ action by 
(MeverHoF), A., li, 450. 
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Narcotine, codeine, and morphine hydro- 
haloids (BOEHRINGER & SOHNE), A., 
i, 991. 

Naringenin, constitution of (Sonn), A., 
i, 184. 

Nataloin, constitution of (L&GER), A., i, 

309. 


optical isomerides of (LicER), A., i, 


707. 

Nebula temperature of 
(BourGET, and Buvutsson), 
A., ii, 313. 

Nebulium (archonium), atomic weight 
of (BourGET, Fasry, and Buisson), 


of Orion, 
Fabry, 


A., ii, 313; (NicHotson), A., ii, 
398. 
Neodymium cesium chloride (MEYER, 
WasssucHNOV, DrRapier, and 
BopDLANDER), A., ii, 369. 
dimethyl phosphate (Morcan and 
JamEs), A., i, 135. 
Neohexal. See Sulphosalicylic acid, 


hexamethylenetetramine salt. 
Neon, density and atomic weight of 
(LEpvuc), A., ii, 361. 
formation of, by electric discharge in 
hydrogen (Srrutr), A., ii, 201 ; 
(Merton), A., ii, 726; (CoLLre), 
A., ii, 727; (CoLLiz, PATrerson, 
and Masson), A., ii, 847. 
spectra of (Ross!), A., ii, 4; (MERTON), 
A., ii, 82. 
Neosalvarsan, behaviour of, 
organism (ABELIN), A., i, 360. 
Neoytterbiam, isolation of (BLUMENFELD 
and Ursaln), A., ii, 731. 
ultraviolet spectrum of (BLUMENFELD 
and Ursatn), A., ii, 694. 
Nephelometer, new (DIENEk7), 
483. 
Nephritis, water content of tissues in 
(CHIsoLM), A., i, 456. 
produced by tartrates, elimination 
of phevolsulphonephthalein — in 
(UNDERHILL and BLATHERWICK), 
A. “ i, 1187. 
uranium, excretion of phenolsul phone- 
phthalein and the retention of 
nitrogen in (FROTHINGHAM, FirTz, 
Fouin, and Denis), A., i, 112. 
Nerves, action of aconitine and proto- 
veratrine on (MACNAUGHTON), A., 


in the 


A., ii, 


i, 115. 
evolution of carbon dioxide by 
(TasHtRo and Apams), A., i, 1018. 


effect of cations on the polarisation of 
(SCHREITER), A., i, 452. 

effect of paratliyroidectomy on the irri- 
tability of (HosKINs and WHEELON), 
A., i, 900. 

peripheral, paralysis of (HacKER), A 
i, 1029. 
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Nerves, sympathetic, effect of ovarian 
extirpation on irritability of (Hos- 
KINS and WHEELON), A., i, 1153. 

vaso-motor, in the lungs (Tse), A., 
i, 769. 

Nervous system, chemical and bio- 
chemical investigations on_ the, 
under normal and pathological con- 
ditions (PicHINI; PIGHINI and 
FontTANEs!), A., i, 899. 


central, of mammals, effect of various | 


ions on the (GERLACH), A., i, 622. 


| 


sympathetic, etfect of adrenal extirpa- | 


tion on the(Hoskinsand WHEELON), 
A., i, 770. 


Nervous tissues. See Tissues. 


Neutral salt action (DE SzyszKowsk]), | 


A,, ii, 114 ;(HeRzand BarracLoven), 
A., ii, 346. 
Nickel, atomic weight of (HicusNER DE 

ConrIncoK and GERARD), A., ii, 473. 

in coloured clays (AzEMA), A., ii, 64. 

are spectrum of (HAMM), A., ii, 4. 

X-ray spectrum of (RAWLINSON), A., 
ii, 699. 

spark spectrum of (BILHAm), A., ii, 


ultra-violet spark spectra (L. and E. 
Buiocn), A., ii, 317. 

variation of the magnetic and electri- 
cal properties of, with temperature 
(Honpa and Oeura), A., ii, 526. 

electro-deposition of (BENNETT, 
Kenny, and Dveuiss), A., ii, 423. 

coating of aluminium with (Canac 
and TassILLy), A., ii, 165. 

heat of cooling of (LASCHTSCHENKO), 
A., ii, 427. 

use of, in catalytic hydrogenation of 
liquids (Brocuer), A., i, 645. 

use of, in catalytic hydrogenation of 
ethylenic compounds (BRocHET and 
Baver; Brocuer and CABARET), 
A., i, 1069. 

use of, and its oxides in the catalytic 
hydrogenation of fats (IpATIEV), 
A., i, 655. 

and its oxide, catalytic action of 
(MeicenN and Barres), A., i, 
482. 

bromination of, in presence of ether 
(Duce.uiez and Raynavp), A., ii, 
660. 

compounds of univalent (TscHUGAEV 
and CuuopIn), A., ii, 660. 

Nickel alloys with aluminium and 


copper (GUILLET), A., ii, 271. 

with copper, hardness and elasticity 
of (KurNAKOovV and RapK®), A., ii, 
466. 

with copper and gold (DE CESARISs), 
A., ii, 208 


| 


| Nickel oxide, 
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Nickel alloys with copper, gold, and 
silver Paenareneh A., ii, 845. 
with gold and silver (DE CESARIS), 

A. & @. 
with iron, deposition of (KREMANN, 
Sucuy, and Maas), A., ii, 96; 
(KREMANN and Maas), A., ii, 
616. 
expansion and _ contraction of 
(CHEVENARD), A., ii, 708. 
electrical resistance of (SCHLEICHER 
and GUERTLER), A., ii, 417. 
Nickel salts, maguetic susceptibility of 
solutions of (CABRERA, MOLEs, and 
GuzMAn), A., ii, 424. 
emissive capacity of 
(BurcEss and Foore), A., ii, 
693. 
reduction of (SABATIER and EspIt), 
A., ii, 276, 729; (BERGER), A., 
ii, 656. 
peroxide, formation of hydrogen per- 
oxide in acid solutions of (TANATAR), 
A., ii, 208. 
palladionitrite, compound of hexa- 
methylenetetramine and (Scac- 
LIARINI and Ross!), A., i, 255. 
permanganate, compound of hexa- 
methylenetetramine and -(Scac- 
a and MARANGoNI), A., ii, 
72. 
sulphide, action of acids on (THIEL 
and GEssNER), A., ii, 277. 
Nickelous hydroxide, colloidal (Paat 
and Brunggs), A., ii, 661. 
Nickel organic compounds :— 
compounds with allylamine (PrERONI 
and Prnorrt), A., i, 1200 
cyanides (BELLUCcI and CoRELLI), 
A., i, 260 
derivatives of nitroamines, absorption 
spectra of (FRANCHIMONT and 
Backer), A., ii, 83. 
Nickel detection and estimation :— 
new reaction for (MALATESTA and DI 
Nota), A., ii, 388. 
detection of, by Uhlenhuth's reaction 
(MALATESTA and pi Nota), A., ii, 
220. 
detection of, in fats (Krrr), A., ii, 
298, 
estimation of,colorimetrically (Lip), 
A., ii, 298 ; (Hivrrner), A., ii, 495. 
estimation of, with dimethylglyoxime 
(Brunck), A., ii, 583. 
estimation of, volumetrically, in its 
alloys (BrLasio and MARCHION- 
NESCHI), A., ii, 389. 
Nickel steel, specific volume of (CHEVE- 
NARD), A., ii, 620. 
influence of chromium on (GUILLET), 
A., ii, 208. 
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Nicotine in the waste products from 
(CuvuarD and MELter), A., i, 1119. 
Ninhydrin. See Triketohydrindene 

hydrate. 
Niton (radium emanation), preparation 
of (EBLER), A., ii, 410. 
activity of (Pooxr), i ii, 410. 
disintegration of, in a helium atmo- 
sphere (MARCKWALD), A., ii, 606. 
tab es showing the disappearance and 
accumulation of (Kotowrat), A., 
ii, 161. 
effect of helium on the rate of disinteg- 
ration of (BRUNER and BEKIER), 
A., ii, 238. 
a of ammonia by (Wovurr- 
zEL), A -» li, 238. 
action of, on a mixture of hydrogen 
= oxygen (ScHEveER), A., ii, 
62 
a of yg? sulphide 
by (Wourtze), A., ii, 18. 
action of, on lipase (MARSHALL and 
RowntRrE®), A., i, 97. 
influence of, on vegetation (STOKLASA 
and Zposnicky), A., i, 120. 
estimation of, in the atmosphere at 
various altitudes (Wricntr and 
Sirs), A., ii, 88. 
Nitrates. See under Nitrogen. 
Nitric acid. See under Nitrogen. 
Nitric oxide. See Nitrogen dioxide. 
Nitrides. See under Nitrogen. 
a mechanism of (MumForp), 


exriments on the rate of (BEESLEY), 


1014; P., 67. 
in soils (Lounts and GREEN), A., i, 
634. 


influence of arsenic on (GREAVES), 
A., i, 236, 237. 
influence of organic substances on 
(BARTHEL), A., i, 1034 ; (Kosso- 
wicz), A., i, 1159. 
effect of sodium salts on (LIPMAN 
and Buresss), A., i, 1114. 
effect of carbon disulphide and toluene 
on (GAINEY), A., i, 236. 
Nitriles, bimolecular (v. Meyer), A., i 
996. 
velocity of hydrolysis of (Kirt), A., 
ii, 352. 
Nitrites. See under Nitrogen. 
Nitroamines, aliphatic primary, absorp- 
tion spectra of nickel derivatives of 
(FRANCHIMONT and Backer), A 
ii, 83. 
aromatic, transformation of, and allied 
substances, and its relation to sub- 


stitution in benzene derivatives 
(BritisH AssociATION Report), 
A., i, 950. 


CVI. il. 
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Nitro-compounds, aliphatic, theories of 

formation of (NEocr1), T., 2371; 
P., 220. 

phytochemical reduction of (NEv- 
BERG and WELDEB), A., i, 785. 

aromatic (GivA), A., i, 817. 

heats of combustion of (Swarts), 

A., ii, 338. 


colour reactions of (HARPER. and 
Macsetnh), P., 263. 
estimation of, volumetrically, by 


means of titanium trichloride (SAL- 
VATERRA), A., ii, 216. 

estimation of nitrogen in (ECKERT), 
A., i, 59. 
Nitro-derivatives, desmotropism of 
(Meyer and WerrHeiMeEr), A., i, 
1061. 
Nitrogen, crude, in natural gas mixtures 
(Movurevu and Lepape), A., ii, 357. 
spectrum of (DEsLANDRES and D’AZAM- 
BUJA), A., ii, 158. 

line spectrum of, in a Geissler tube 
(Portezza), A., ii, 157. 

active modification of (TrepE and 
DomcKE), A., ii, 122, 196; (DE 
KowALsk!1) A., ii, 264; (KOENIG 
and E.ép), A., ii, 266; (BAKER 
and Srrutr), A., ii, 357, 457; 
(Strutt), A., ii, 357; (BAKER, 
TrepE, Srrurr, and Domcke; 
TrepE and Domcke), A., ii, 724. 

dielectric constant of, at high pressures 
(BopARED), A., ii, 163. 

action of the electric discharge on 
mixtures of hydrogen and (Lr- 
Banc), A., ii, 809. 

tervalent,stereochemistry of(ScHOoL'z), 

A., i, 1002. 
asymmetric, compounds of (Moore), 
P., 182. 

magnetic properties of mixtures of 
oxygen and (PERRIER aud ONNEs), 
A., ii, 335, 423. 

inflammability of methane with <0 
tures of oxygen and (PARKER), T 


1002; P., 75; (BURGEss and 
Wueeten), T , 2596 ; P., 245. 

absorption of, by calcium (BRANDT), 
A,, ii, 728. 


and hydrogen, compounds of alkaline- 
earth metals with (DAFErT and 
MIKLAUz), A., ii, 125. 

oxidation of, in the voltaic are (Fis- 
CHER), = ii, 123; (Kornie and 
Exop), A., ii, 264. 

separation of air into oxygen and 
(Kassner), A., ii, 195. 

sources of, for moulds (Ritter), A., 
i, 637. 

transformations of, in soils (MUNTER 
and Rosson), A., i, 244. 
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INDEX OF 
Nit mn, organic, in Hawaiian soils 
(KELLEY), A., i, 368, 472 ; (KELLEY 
and THompson), A., i, 472. 
asymmetric, effect of, on physiological 
activity (LAIDLAW), A., i, 114. 
excretion of, by fasting sheep 
(Hunter), A., i, 627. 
retention of, after feeding on ammon- 
ium salts and urea (GRAFE), A., i, 
224. 
retention of, after feeding on ammon- 
ium chloride (GraFe), A., i, 630. 
— for (vAN Brunt), A., ii, 
24. 
a compounds, effect of phytin on 
the output of (VENTURI and Mas- 
SELLA), A., i, 233. 
Nitrides, dissociation pressures of 
(SLADE and Hieson), A.,ii, 627. 
selective reflection of solutions of 


(ANGsTROM), A., ii, 229. 
Nitrogen oxides, constitution and mole- 
cular volumes of (LE Bas), P., 87. 
monoxide (nitrous oxide), solubility 
of, at low pressures (FINDLAY and 
HowE Lt), T., 291; P., 13. 
ratio of the specific heats of, air, 
hydrogen and carbon monoxide 
(Mercer), A., ii, 425. 
physiological action of, at high 
pressures (Bock), A., i, 231. 
dioxide (nitric oxide), magnetisation 
of (Weiss and Piccarp), A., ii, 
24. 
interaction of chlorine and 
(Travutz), A., ii, 457. 
rate of combination of chlorine and 
(Coates and Finney), T., 2444; 
| ae 
compounds of, with cupric and fer- 
rous salts (MaNncuor), A., ii, 567. 
peroxide or tetraoxide, velocity of dis- 
sociation of (Arco), A., ii, 437. 
vapour — of (EcERToN), T., 
647 ; P., 5. 
bleaching of flour by (Moore and 
Witson), A., i, 231. 
estimation and distinction of ozone, 
hydrogen peroxide and (Princ), 
A., ii, 287. 
trioxide, formation of, from oxygen 
and nitric oxide (KLINGER), A., 
ii, 124. 
dissociation of gaseous (JonEs), T., 
2310; P., 230. 
isotetraoxide and hexaoxide (RAScHIG), 
A., ii, 48 ; (MuLLER), A., ii, 359. 
Nitric acid, and its salts, ultra-violet 
spectra of (Masson and Favcon), 
A., ii, 694. 
action of, on metals and alloys 
(STANSBIE), A., ii, 124. 


| Nitrogen organic compounds, aromatic, 


SUBJECTS, 


Nitrogen :— 

Nitric acid, action of, on brucine, in 
presence of metallic nitrates (REN- 
Nig and Dawkins), T., 1487 ; 
P., 71. 

action of hot, on platinum vessels 
(BAxTER and Grover), A., ii, 
570. 

detection of, with ferrous sulphate 
(Bettvcct), A., ii, 743. 

detection of, in fruit juices (TILL- 
MANS and SPLITTGERBER ; COHN), 
A., ii, 381. 

Nitrates, photochemical assimilation 
of (BAUDIScH and MAYER), A., i, 
365. 

analysis of (MoLINARI), A., ii, 674. 

reduction of, by bacteria (KLAESER), 
A., i, 462. 

detection and estimation of, colori- 
metrically (Lerrs and Rea), T., 
1157 ; P., 72. 

estimation of, volumetrically 
(Russo and Sens), A., ii, 215. 

estimation of, by Grandval and 
Lajoux’s method (SABATINI and 
Patet), A., ii, 289. 

estimation of nitrogen in (KOEHLER, 


MARQUEYROL, and LORIETTE), 
A., ii, 485. ; 
estimation of, in arable soils 


(RussE.L), A., i, 471. 

in soils, estimation of, by the 
phenolsulphonic acid method 
(LipMAN and Suarp), A., ii, 145. 

Nitrous acid, action of, on amines 
(Neoe1), T., 1270; P., 35. 

reaction of iodic acid and (KuRrtTE- 
NACKER), A., ii, 552. 

Nitrites, photochemical assimilation 
of (BaupiscH and Mayer), A., i, 
365. 

assimilation of, by moulds (Kosso- 
wicz), A., i, 1161. 

detection of, in potable 
(Bornanp), A., ii, 144. 

detection and estimation of, colori- 
metrically (Letts and Rea), T., 
1157 ; P., 72. 

estimation of, gravimetrically (Bus- 
VOLD), A., ii, 144. 

estimation of, in small quantities 
(Letts and Rea), A., ii, 744. 


water 


crystallography of (DruGMAN), A., i, 
207. 
Nitrogen estimation :— 

estimation of, by Kjeldahl’s method 
(EcKErT), A., i, 59; (TRESCOT; 
Hurtin ; Pozzi-Escor), A., ii, 68 ; 
(DaKIN and Duprey ; HorrinceER), 
A., ii, 381. 
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Nitrogen estimation :— 
estimation of, by a modified Kjeldahl 
method (Marino and GoNnELLI), A., 
ii, 575. 
estimation of, by Kjeldahl’s method 
with an indicating stopper (Fer- 
RARO), A., li, 576. 


new apparatus for estimation of, by | 
| Nonoic acid, 8-iodoethy] ester (Fourn- 


the Kjeldahl method (Grime), A., 
ii, 381. 

micro-Kjeldahl estimations of (SAHL- 
sTEDT), A., ii, 743. 

estimation of, by the nitrometer) 
(JoycE and La Tourette), A.,ii, 143. 

organic, estimation of (SLIZEWICcz), A., 
li, 289. 

ammoniacal, estimation of, in beef 
(SHULANSKY and Grgs), A., ii, 143. 

estimation of, in calcium nitrate and 
nitrolim (SturzErR), A., ii, 485. 

estimation of, in carbamide (GArcrA), 
A., ii, 674. 

total and protein, estimation of, in 
cerebrospinal fluid (BisGAarp), A., 
i, 108. 

estimation of, in the vitreous humour 
of the eye (KocHMANN), A., i, 899. 

estimation of, in guncotton (BecKETT), 
A., ii, 673. 

available, estimation of, 
(CULLEN), A., ii, 674. 

estimation of, in nitrates and nitro- 
celluloses (KOEHLER, MARQUEYROL, 
and LorIeTTE), A., ii, 485. 


in 


| Nitrous oxide. 


| 
| 


kelp | 


estimation of, in organic compounds | 


(ErcuHorn), A., ii, 69 ; (DuBsky), 
A., ii, 486. 

estimation of, in rain 
(WIESNER), A., i, 472. 

amino-, estimation of, in tissues (VAN 
StyKe), A., ii, 80. 

estimation of, in urine (GULIcK), A., ii, 
777. 

amino-acid-, estimation of, in urine 
(BENEpDIcT and MuRLIN), A,, ii, 80. 

estimation of, in Norwegian saltpetre 
(Busvo.p), A., ii, 673. 

Nitrogen atom, asymmetric quinque- 
valent, attempts to prepare deriva- 
tives containing (MELDOLA and 
Hou.Ety), T., 1469; P., 159. 

doubly-linked, configuration of (MILLs 
and Barn), T., 64. 
Nitrolim, estimation of nitrogen 
(StuTzeEr), A., ii, 485. 
Nitroprussides, reactions of (BHADURI), 
A., i, 26. 
reaction of, with ketones (CAMBI), A., 
i, 967. 
Nitroso-compounds, estimation of, volu- 
metrically, by means of titanium 
trichloride (SALVATERRA), A., ii, 216. 


and snow 


in 
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A+-Nonadecenoic acid (OsKERKO), A., i, 
921. 

Nonadecoic acid, a-bromo-, and a-hydr- 
oxy- (OSKERKO), A., i, 921. 

y-Nonanol, resolution of, and prepara- 
tion of its esters (KENYON), 'I’., 2239 ; 
P., 232. 


EAU and Pace), A., i, 938 

Nonylbenzene (SABATIER and MAILHE), 
A., i, 547. 

Nopic acid from oxidation of turpentine 

oil (MADINAVEITIA), A., i, 1171. 

supposed colour reaction of, due to 
oxalic acid (Dorronsoro and FrEr- 
NANDEZ), A., ii, 78. 

Nopinane (SEMMLER and FELDSTEIN), 
A., i, 302. 

Nopinonehydrazone (SEMMLER 
FeLDsTEIN), A., i, 302. \ 

Norcepheline hydrochloride (Carr and 
PyMmAN), T., 1617. 

Norcodeine, and cyano-, and their de- 
rivatives (v. Braun, KrusBer, and 
Aust), A., i, 1140. 

Noremetine hydrochloride (CARR and 
Pyman), T., 1616. 

Normorphine, and cyano-, and their 
derivatives (v. Braun, Krusper, and 
Aust), A., i, 1140. 

Nornarceine, bromo- (Horr and Rosin- 
son), T., 2102. 

Nucleic acid, preparation of (FEULGEN), 

A., i, 756. 
from the pancreas (FEULGEN), A., i, 
6 


and 


estimation of, by means of the nephelo- 
meter (KoBER and GRAVES), A., 
ii, 691. 
b-Nucleic acid (FEULGEN), A., i, 888. 
Nucleic acids, carbohydrate group of 
(FEULGEN), A., i, 1098. 
Nuclein, effect of, on resistance to infec- 
tion (BEDson), A., i, 460. 
Nucleohistone (SreUDEL), A., i, 756. 
Nucleo-protein from ox-pancreas 
(Knorr), A., i, 337. 
Nutrition, parenteral, by intravenous 
injection (HENRIQUES and ANDER- 
SEN), A., i, 107. 


0. 


Oats, phytin in (ANDERsON), A., i, 640. 
Obituary notices :— 
Matthew Algernon Adams, T., 1189. 
Joseph Carter Bell, T., 1193, 
William Popplewell Bloxam, T., 1195. 
Harry Burrows, T., 1200. 
James Tudor Cundall, 'I’., 1201. 
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Obituary notices :— 
Robert Kennedy Duncan, T., 1203. 
John Gibson, T., 1204. 
Sir Walter Noel Hartley, T., 1207. 
John Heron, T., 1216. 
Julius Lewkowitsch, T., 1217. 
Hugh Marshall, T., 1219. 
George Matthey, T., 1222. 
Octadecyl bromide (Oskerko), A., i, 
921. 
AfS-Octadiene-ad-diol, By(n-tetrabromo-, 
and its derivatives (LEsPIgAv), A., 
i, 477. 
By(n-letraiodo- (Lesrreav), A., i, 650. 
AfS-Octadi-inene-ad-diol and its di- 
phenylurethane (Lesprzau), A 
477. 
diacetin from (Lespreav), A., i, 650. 
Octahydrosesquicitronellene (SEMMLER 
and Sprornitz), A., i, 193. 
Octamethyl/c/yaamino-8-benzopinacolin, 
rearrangement of (FIscHL), A., i, 971. 
Octamethyl/e/r~aminotetrapheny1- 
ethane and -ethylene, and their salts 
(Fiscu1), A., i, 971. 
Octane, 7(-dioximino- (Hess and Wis- 
SING), A., i, 726. 
Octanes, heats of combustion of (Ricu- 


oly 


ARDs and Jessk), A., ii, 171. 
Octoic acid, halogen-ethyl esters | 
(FournrAv and Pager), A.. i, 938. 
Octyleholine salts (Fourneau and 
Pace), A., i, 939. 
a-Octyldodecanedicarboxylic acid, a- 


hydroxy- (Le Sugur and WITHERS), 
T., 2814; P., 257. 

a-Octylsebacic acid and its derivatives 
(Le Sueur and Wiruers), T., 2812; 
P., 257. 

a- Octylsebacic acid, a-hydroxy-, and its 
derivatives (Le Sueur and Wirners), 
T., 2805 ;. P., 257. 


Ocymum pilosum, oil from (BHADURI), | 


A., i, 1079. 
Oenidin (WILLSTATTER and ZOLLINGER), 
A., i, 565. 

Oenin and its derivatives (WILL- 
sTATTER and MALLIson), A., i, 564. 
Oidium lactis, action of, on phenyl- 
aminoacetic acid (HorsTers), A 
365. 
Oils, 


=9 1, 


—", and 
(SzaLAGy1), A., ii, 753. 
thermal reactions in the Fa of 

(WairaKer and Rirrmay), A., i, 

645. 
glycerides of (Bémer, Kroénic, Ley, 
and Merten), A., ii, 305. 


dispersion of 


distinction between ——. and | 


-, li, 78. 
A, i, 


animal (KLOSTERMANN), A 
of the Conifere (ScHORGER), 
1134, 1203. 
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Oils of marine animals, reaction of (Tor- 


TELLI and JAFFE), A., ii, 822. 
sulphur-containing, extracted from the 
schists of St. Champ (DEMEssE and 
Réavsoure), A., ii, 664. 
mineral. See Petroleum. 
vegetable, constituents of (SCHIMMEL 
& Co.), A., i, 69, 853 ; (SEMMLER 
and SPoRNITz2), A., i, 69, 557; 
(SEMMLER and FELDSTEIN), A., i, 
302; (SEMMLER and JAKUBOWICZ), 
A., i, 704, 973. 
and terpenes (WALLACH), A., i, 420. 
characterisation of (RAFFO and 
ApDANTI), A., ii, 591. 
reaction of diazo-compounds with 
(SisLEy and FrEusgE), A., ii, 392. 
hydrogen number of (ALBRIGHT), 
A., ii, 819. 
detection of, colorimetrically 
(CerpDErInrAs), A., ii, 496. 
analysis of (BEHAL), A., ii, 686. 
analyses of mixtures of (Horr- 
MEISTER), A., ii, 226. 
estimation of esters in (NiIvikre), 
A., ii, 750. 
determination of the acetyl number of 
(HouLuanp), A., ii, 589. 
estimation of the insoluble bromide 
number of (GEMMELL), A., ii, 684; 
(SutcuiFFe), A., ii, 782. 
Hlalphen’s reagent for (Urz), A., ii, 
591. 
detection of carbon 
(Utz), A., ii, 288. 
drying, detection of cobalt in (MALA- 
TESTA and pi Nowa), A., ii, 592. 
detection and estimation of iodine in 
(FENDLER and Srisper), A., ii, 286. 
estimation of “ie ae in (WOLFF 
and Scuouze), A., ii, 393. 
separation of liquid from solid fatty 
acids in (DE WAELE), A., ii, 782. 

Oil shales, organic matter in (Ropert- 
son), A., ii, 737. 

Olefine oxides, velocity of combination 
of sodium derivatives of phenols with 
(Boyp and MARze), T., 2117 ; P., 199. 

Oleic acid, refractive indices of mixtures 

of palmitic acid, stearic acid and 
(PascaL), A., i, 654. 
transformations of (HoNovsKI), A 
655. 
catalytic reduction of (SHaw), A., i, 


disulphide in 


“2 1, 


oxidation of, in sunlight (CANZONERI 
and BIANCHIN}), A., i, 482. 

pyrogenic decomposition of, and its 
derivatives (GerLACH and Koets- 
CHAU), A., i, 129. 


action of halogens on (MEIGEN and 
Wrnocraporr), A., ii, 501. 


INDEX OF 


Oleic acid, B-iodoethyl ester (FouRNEAU 
and Pace), A., i, 938. 
menthyl, phenyl and m-tolyl esters 
(SULZBERGER), A., i, 246. 

A8- and AY-Oleic acids, preparation of, 
and their derivatives (EckERT and 
Hatta), A., i, 12. 

Olein, palmitin, and stearin, refractive 
indices of mixtures of (PAscAL), A., i, 
654. 

Oleylcholine salts 
PaGE), A., i, 939. 

Olibanol (Fromm and Aurtiy), A., i, 70. 


(FourRNEAU- and 


Olive oil, rancidity of (CANZONERI and | 


BIANCHIN}), A., i, 482. 
Opianoylacetic acid, ethy] ester (BAIN, 
PERKIN, and Roprnson), T., 2400. 
w-Opianoylacetophenone (BAIN, PERKIN, 
and Roprnson), T., 2400; P., 235. 
Opianylidenenitromethane(l REUNDLER), 

A., i, 861. 
Opium alkaloids, action of, in hyper- 
glyceemia (AF KLERcKER), A., i, 776. 
Opossum, purine enzymes of (CALDWELL 
and WELLS), A., i, 1186. 
Optical activity and position-isomerism 
(CoHEN), T., 1892; P., 221. 
without an asymmetric carbon atom 
(Krxe), P., 249. 
of compounds of simple molecular 
constitution (Pope and ReEap), 
Bey SEES Bey Om 
influence of acids and alkalis on the, 
of amino-acids (Woop), T., 1988 ; 
P., 220. 
sensitisation (WINTHER and OXxHOLT- 
Howsr), A., ii, 10. 
rotatory power, theories of (BRUHAT), 
A., ii, 695 ; (LIVENs), A., ii, 830. 
Optically active compounds, influence 


of constitution on the rotation of | 


(Rupe and JAGER), A., i, 131. 
influence of solvents on the rotation 
of (PATTERSON and Po..ock), T., 
2322; P., 234. 
solubility of (PELLINI and Corpo.a), 
A., ii, 233. 
inorganic (WERNER), A., ii, 787. 
Orange. See Citrus. 
Orang-utan. See Simia satyrus. 
Orchidacee, investigation of the gluco- 
sides in (BouRQUELOT and BRIDEL), 
A., i, 1163. 
Oreinolglycuronic acid, barium 
(Sera), A., i, 290. 
Organic compounds, syntheses of, by 
means of light (PATERNO, CHIEFFI, 
and PERRET), A., ii, 234. 
dispersion of ultra-violet light by 
(HENRI), A., ii, 597. 
ionisation in, caused by Rintgen rays 
(Moore), A., ii, 88. 


salt 
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Organic compounds, influence of mole- 
cular constitution and temperature 
on the magnetic susceptibility of 
(OxLky), A., ii, 424. 

relation between the crystal symmetry 
of, and their molecular constitution 
(Want), A., ii, 348. 
rotatory dispersion of (Lowry), T., 
81; (Lowry, Pickarp, and KeEn- 
yon), T., 94. 
relation between the composition of, 
and their antiseptic properties 
(CHARITSCHKOV), A., i, 637. 
freezing points of (TIMMERMANS), A., 
ii, 168. 
boiling points in homologous series of 
(SuepEN), A., ii, 799. 
hydrogenation of (VEREINIGTE CHI- 
NINFABRIKEN ZIMMER & Co), A., i, 
78. 
acetylation of (KNOEVENAGEL), A., i, 
163. 
action of highly compressed ammonia 
on (STAHLER), A., 1, 501. 
action of chloral and bromal on, in 
presence of aluminium chloride 
(FRANKFORTER and KRITCHEVSKY), 
A., i, 1059. 
compounds of iodine and (BARGER and 
STARLING), P., 2, 303. 
with simple carbon chains, distribution 
of, in plants (FrncKe), A., i, 1117. 
containing chromophoric groups, ab- 
sorption spectra of (BIELECKI and 
HeEnr}), A., i, 511. 
additive, heat of formation of (VaAwn- 
zETTI1), A., ii, 30. 
aliphatic, estimation of carbon 
(Grey), T., 2204; P., 231. 
aromatic, absorption spectra of (Pur- 
vis), T., 1872: P., 141. 
compounds of antimony haloids and 
(VANSTONE), T., 1491; P., 140. 
oxygenated, higher valencies in 
(TscHELINCEV), A., ii, 171, 172. 
colour reactions of, with trichloroacetic 
acid (CHARITSCHKOV), A., ii, 390. 
containing nitrogen,elementary analy- 
sis of (ErcHHoRN), A., ii, 69. 
estimation of boron in (BERTRAND and 
AGULHON), A., ii, 146. 
estimation of carbon, hydrogen and 
nitrogen in (Dusky), A., ii, 486. 
estimation of oxygen in (BosWELt), 
A., ii, 142. 
Organic matter, estimation of, in water 
(Kay), A., ii, 748. 

Organic substances, digestion of large 
quantities of, with sulphuric acid 
(CaRPIAUX), A., ii, 143. 

estimation of arsenic in (VINOGRAD), 
A., ii, 745. 


in 
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Organism, acetylation in the (ELLIN- | Oxalatodiethylenediaminecobaltic salts 


GER and HEnsEt), A., i, 905. 
absorption of amino-acids in the 


(vAN SLYKE and Meyer), A., i, | 


104, 105. 


degradation of carboxylic acids in the | 


(FRIEDMANN ; Honsio ; IWAMuRA), 
A., i, 779; (Momose), A., i, 
780. 
degradation of fatty acids in the 
(HerMAnns), A., i, 360. 
behaviour of iodo-fatty acids in the 
(GasTa.p!), A., i, 458. 
replacement of chlorine by bromine in 
the (BONNIGER), A., i, 451. 
Organo-metallic compounds :— 
action of acetylene on (Iocitscn), A., i, 
405. 
action of halogenated acetylenes on 
(Iocrrscn), A., i, 373, 375, 393, 
403. 
Organs, animal, influence of lipoids on 
potential differences at the surface 
of (Logs and Bevutner), A., i, 
351. 
formation of carbon dioxide by 
(Mayer), A., i, 780. 
physiological action of extracts of 
(HAFFNER and NaGAmaAcni), A., i, 
781. 
Orthobis-d-galactonic acid (NEF), A., i, 
491. 


Osmium /efroxide, action of, in the hard- 
ening of fats (NORMANN and Scuick), 
A., i, 926. 

Osmosis, negative (BARTELL), A., ii, 
347. 

Osmotic pressure (BousFiELD), A., ii, 

347. 


in relation to progressive hydration 
(BousFIELp), A., ii, 718 
Osteitis deformans, metabolism in (DA 
Costa, Funk, Brrcetm, and Hawk), 
A., i, 630. 
Ovalbumin. See Albumin. 
Ovens, drying, temperatures maintained 
by (BAILEY), A., ii, 645. 
electric vacuum (WoLF and MULien), 
A., ii, 119. 
Overvoltage (NewseEry), T., 2419; P., 
235. 

Ovo-mucoid, precipitation of, by metallic 
hydroxides (NEUMANN), A., i, 214. 
Ox, carrotene from gallstones of the 

(FiscuEr and Rose), A., i, 111. 


Ox pancreas, nucleo-protein from 


(Knopp), A., i, 337. 
Oxalacetic acid, ethyl ester, lactonisa- 
tion of (GAuLT), A., i, 484, 980. 
Oxalacetic acid, hydroxy-, tribromocarb- 
oxycyclopentenone ether of (JACKSON 
and Fisxk), A., i, 296. 


(WERNER and BossHart), A., i, 936. 
Oxalic acid, spectroscopic study of the 
equilibria between uranyl salts and 
(Henri and LAnpDAv), A., ii, 190. 
photochemical decomposition of (BER- 
THELOT), A., ii, 602. 
oxidation of, in contact with blood 
charcoal (WarBuURG), A., ii, 190. 
interaction of glycerol and (OHATT- 
Away), T., 151. 
salts, preparation of (CHEMISCHE 
Fasrik Grinau LANDSHOFF & 
Meyer, Akr.-Ges., FRANKE, and 
KIRCHNER), A., i, 484. 
physiological action of, with mag- 
nesium and calcium salts (GATES 
and ME.trzer), A., i, 459. 
acid (JUNGFLEISCH and LANDRIEU), 
A., i,-657. 
double aluminium salts (STorTEN- 
BEKER), A., i, 139. 
glucinum salt (Wirtn), A., i, 657. 
pyridine hydrogen salt (PFEIFFER, 
BIRENCWEIG, HoFMANN, and 
WINDHEvSER), A., i, 835. 
complex rhodium salts (WERNER and 
PouPARDIN), A., i, 921. 
alkali scandium salts (MEYER, WARs- 
JUCHNOV, Draprer, and Bop- 
LANDER), A., ii, 370; (WirTn), A., 
ii, 468. 
thorium ammonium salts (JAMEs, 
WHITTEMORE, and HoLpEn), A., i, 
1124, 
Oxaloammine-chromium 
salts (WERNER, 
BLATTER, SACKUR, 
SurBER), A., i, 803. 
Oxalocitrolactone, reactions of (GAULT), 
A., i, 1050. 


and -cobalt 
BINDSCHEDLER, 
ScHwanrz, and 


| Oxalodiphenylamide (SToLLf), A., i,201. 


Oxalyldiisobutyrylamide (FRANCBI- 


MONT), A., i, 21. 


| Oxalyldiethanesulphon-amide and -di- 


methylamide (FRANCHIMONT), A., i, 
22. 

Oxalyl-as-dimethylsuccinic acid, ethy] 
ester, preparation of (HAWORTH and 
Kine), T., 1347. 

Oxalylmethylsuccinic acid, ethyl ester 
(HAwoRTH and Kine), T., 1348. 

Oxaminehydroximic acid, ethyl ester 
(HovsBEN and Scumrpt), A., i, 26. 

Oxanilic acid, p-iodo-, ethyl ester(Cuarr- 
AWAY and ConsTABLE), T., 129. 

Oxidation, mechanism of (Bacn), A., i, 

15; (Brepise), A., i, 389. 
mechanism of changes caused by 
(Wretanp), A., i, 1007. 
in tissues (MoLpovVAN and WEIN- 
FURTER), A., i, 898. 
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Oxidation, use of magnesium chloride 
in assisting ae Quoos, and 
ScHNEIDER), A., ii, 651. 

Oxides, equilibrium of reduction of, by 
carbon (SLADE and Hi«sown), A., il, 
635. 

action of carbonyl 
(Ripan), A., ii, 124. 

Oxidisability, biological, and chemical 
constitution (BUNZEL), A., i, 639. 

5e-Oxido-8-benzoyl-8-methylpentane and 
its dimeride (RaAMART-LucAs and 
HALLER), A., i, 695. 

derivatives of (HALLER and RAMART- 
Lucas), A., i, 1072. 
3:5-Oxido-5-t77bromomethyl1-2-pyrrol- 
idone, 4:4-dichloro- (CRowTHER, Mc- 
Comsrg, and REape), T., 946. 
3:5-Oxido-5- -trichloromethyl- 2-pyrrol- 
idone, 4:4-dichloro-, and its methyl 
derivative (CROWTHER, 
and REapg), T., 943; P., 58. 
5e-Oxido-aa-diphenyl-88-dimethylpent- 
an-a-ol and its derivatives (HALLE: 
and RamArt-Lucas), A., i, 1073. 
trans- and cis-8:4-Oxido-3:5-di-p-tolyl- 
tetrahydrofuran, 2-bromo- and 
chloro- (ALMsTROM), A., i, 569. 

Oxime, C,H,,0,N, from recone ol ay 
acid (KNoop and LANDMANN), A 
257. 


chloride on 


cg 


Oximes, isomerism of (Brapy and 
Dunn), T., 821, 2409, 2872; P., 65, 
240, 292; (Brapy), T., 2104; P., 


198. 

Oximinoacetic acid, bromo-, and chloro-, 
and their derivatives (HouBEN and 
KAUFFMANN), A., i, 152. 

Oximinocarbonic acid, esters of (JONES 
and OgspeEr), A., i, 505. 

Oximino-ketones, polychromic salts of 
(Lirscuitz), A., i, 742. 

**QOxindigo.” See 2:2’-Diketo-Al:l’-di- 
coumaran. 

Oxonium compounds (Stapnikov), A., 
i, 956. 

Oxycholesterol and its compound with 

digitonin (Lirscnt'1z and GRETHE), 
A., i, 683. 

estimation of (ScHREIBER), A., 
302. 

Oxydases in plant tissues (ATKINs), A., 

i, 640, 641. 

influence of lipoids on (VERNON), A.., 
i, 453. 

apparatus for estimation of (BUNZEL), 
A,, ii, 508 

Oxydones, relation of, to 
(BATTELLI and Srern), A., i, 885. 

Oxygen, free energy of (LEwis and 

RANDALL), A., ii, 802. 
spectra of (CRozE), A., ii, 2, 


ii, 


| 
| 
| 


McComBIEr, | 


9. 


proteins | 
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Oxygen, spectrum of, with reference to 
the solar spectrum (MEISSNER), A., 
ii, 598. 

ultra-violet absorption spectrum of 
(L. and E. Biocn), A., ii, 399. 

ultra-violet emission spectra of 
(StarK), A., ii, 157. 

magnetic p — of mixtures of 
nitrogen and (PERRIER and ONNEs), 
A., ii, 423. 

magnetic susceptibility of (KEEsom), 
A., ii, 619. 

magnetic susceptibility of, and of its 
mixtures _ nitrogen (PERRIER 


and Onnss), A., ii, 334, 335. 
density of (GERMANY), poe ii, 47, 
454. 


melting point of (EsTREICHER), A., ii, 
46. 

atmospheric, solubility of, in water 
(Cartson), A., ii, 47. 

ignition of glowing splints of wood in 
mixtures of (ANEMA ; JORISSEN), A 
ii, 121. 

and hydrogen, catalytic influence of 
kaolin on the combination of (JoAan- 
NIs), A., ii, 260. 

action of radium emanation on a mix- 
ture of hydrogen and (ScHEUVER), 
A., ii, 762. 

catalytic effect of copper oxide on 
the combination of hydrogen and 
(Joannis), A., ii, 642. 

inflammability of methane with mix- 
tures of nitrogen and (PArKER), 
T., 1002; P., 75; (BurcEss and 
WHEELER), T., 2596; P., 245. 

velocity of absorption of, by solutions 


of metallic salts (Eccrrr), A., ii, 
638. 

separation of air into nitrogen and 
(KassnEr), A., ii, 195. 

nascent, destruction of enzymes by 
(Burce), A., i, 450. 

mobile, estimation of, in blood (Picct- 
NINI), A., i, 905. 

estimation of, dissolved in water 


(MILLER), A., ii, 380; (Kay), A., 
ii, 742. 

estimation of, and carbon dioxide 
in arterial and venous blood (Bay- 


EUX and CHEVALLIER), A., i, 
614. 

estimation of, in copper or brass 
(West), A., ii, 380. 


estimation of, in organic compounds 
(Boswet), A «> ii, 142. 
estimation of, in water, by Winklet’s 
method (HALE and Metta), A éy Th, 
141, 
Oxyhemocyanin from 
(Dutrté and BurRDEL), 


an arthropod 
A., i, 616. 
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‘*2-Oxy-1:4-naphthalene-2-thionaph- 
thenindigo.” See 1-Keto-4-oxythio- 
naphthenylidenenaphthalene, 2-hydr- 
oxy-. 

Oxyphenazthionium perchlorates (PuMm- 
MERER, ECKERT, and GASSNER), A., i, 
736. 

aB-Oxypropylenedimethylacetophenone. 
See 5e-Oxido-8-benzoyl-8-methylpent- 
ane. 

Oxyproteic acid, estimation of, in urine 
(Sassa), A., ii, 686. 

Oxyproteic acids (GLAGOLEV), A., i, 885. 

3-Oxyselenonaphthen, 2-nitroso-, and its 
derivatives (LEssER and ScHOELLER), 
A., i, 1083. 

Oxythionaphthen, compounds of, with 


glyoxal, maleic aldehyde and tere- | 


phthalaldehyde (FRIEDLANDER and 
Rissk), A., i, 877. 
Oxythionaphthenaldehyde, compound of, 
with indoxyl (FRIEDLANDER and 
Risse), A.,-i, 878. 
4-Oxythionaphthenylnaphthalene, 1:2- 
dihydroxy- (SacHs and OHoLM), A., 
i, 553. 
3-Oxy-A*-thionaphthenyl-2- or  -3- 
selenonaphthen-3- or -2-ones (LEssrn 
and Scnor.uer), A., i, 1086. . 
Ozokerite, origin of (MARcUSSON and 
Scu.irer), A., i, 245. 
Ozone, formation of (v. WARTENBERG 
and Marr), A., ii, 47. 
effect of current frequency and tem- 
perature on the yield of (PuscHIN 
and KAvucHTSCHEY), A., ii, 646. 
action of, on sulphur compounds (RIE- 
SENFELD and Ecrpivs), A., ii, 262. 
physiological action of (JorDAN and 
Carson), A., i, 456. 
detection of (SchWARz and Mincu- 
MEYER), A., ii, 262. 
estimation and distinction of, nitrogen 
and hydrogen peroxides (PRING), 
A., ii, 287. 
estimation of, in air (Prine), A., ii, 
454. 


P. 


Paints, composition of vapours from 
(GARDNER), A., i, 380 
Palladium, absorption of hydrogen by 
(Hawa), A., ii, 178; (SrEvERTs), 
A., ii, 626. 
rate of solution of hydrogen 
(Hott), A., ii, 452. 


by 


preparation of organosols of (Am- 
BERGER), A., ii, 60. 
Palladium alloys with hydrogen, elec- 
trical conductivity and density of 
(WotF), A., ii, 517, 
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Palladosalicylic acid and its salts (Bar- 
BIERI), A., i, 1070. 

Palmitic acid, refractive indices of mix- 
tures of stearic acid, oleic acid and 
(PascaL), A., i, 654. 

equilibrium of, with stearic acid and 
tristearin (K REMANN and Kropscg), 
A., ii, 637. 

salts of, with heavy metals, and their 
pyridine compounds (KoEnIG6), A., 
i, 653. 

ammonium salt (McMAsTeER), A., i, 
1122. 

hexamethylenetetramine salt (RODER- 
Bruno RAABE AKTIENGESELL- 
SCHAFT and WOsBeErR), A., i, 920. 

B-iodoethyl ester (FouRNEAU 
Pace), A., i, 938. 

Palmitin, olein, and stearin, refractive 
indices of mixtures of (PASCAL), A., i, 
654. 

Palmitylcholine salts (FouRNEAU and 
PaGe), A., ii, 939. 

Palm-kernel oil, constituents of (ELs- 
DON), A., i, 305. 

Pancreas, hydrolysing power of the 

(Macquarre), A., i, 758. 

influence of parathyroid tetany on the 
(STOLAND), A., i, 231. 

effect of extirpation of the, on preg- 
nant dogs (CARLSON, ORR, and 
Jones), A., i, 354, 

constituents of the, which are active 
in fermentation and _ glycolysis 
(VAHLEN), A., i, 618. 

enzymes of the (MELLANBY 
Woo try), A., i, 220, 1020. 

nucleic acid from the (FEULGEN’, A., 


and 


and 


i, 96. 
ox. See Ox pancreas, 
Pancreatic extracts, preparation of 


(MELLANBY and WOOLLEY), A., i, 
766. 

physiological and therapeutic action 
of (MULLER and Pinkus), A., i, 
766. 

Pancreatic juice, influence of serum 
on (Croun and Epstern), A., i, 
618. 

enzymes of, in infants (Hess), A., i, 
103. 
Papaver orientale, alkaloids of (KLEE), 


A., i, 1086; (GADAMER), A., i, 
1088. 
Papaver somniferum, importance of 


alkaloids in (MULLER), A., i, 1117. 
Papaveraldine methosulphate, prepara- 
tion and oxidation of (Mason and 
PERKIN), T., 2013. 
Papaverine, compounds of, with cad- 
mium and zine haloids (DuBsKyY and 
Vretos), A., ii, 735. 
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Paraffins, ay-dibromo-, and ay-diliydr- 
oxy-, abnormal stability of, towards 
reagents (FRANKE, OBERMAYER, 
STRENG, FRANK, and MAyeEnr), A.,i,7. 

Paraformaldehyde, crystalline (PoLLak), 

A., i, 386 


action of sulphuric acid on (DUNLOP), | 


T., 1155; P., 108. 


| 
| 


Pararosaniline, dibromo-, hydrochloride | 


and dichloro- (CAssELLA & Co.), A 
i, 92. 

Parathyroid tetany, influence of, on the 
secretion of digestive juices (KEETON ; 
Sro.anp), A., i, 231. 

Paraxanthine, synthesis of (TRAUBE and 
Dup.ey), A., i, 94. 

Parquine (MeRcIER and CHEVALIER), 
A., i, 468. 

Particles, partition of, in a kinetic field 
(LorENz and Erret), A., ii, 451. 

a-Particles, mass and velocities of, from 

radioactive substances (RUTHERFORD 
and Rosinson), A., ii, 789. 
variation in the emission of (SvED- 
BERG), A., ii, 406. 
range of (KovARIK), A., ii, 414. 
counting of (GEIGER), A., ii, 605. 
collision of, with light atoms (Dar- 
WIN), A., ii, 324. 
passage of, through hydrogen (Mars- 
DEN), A., ii, 407. 
e of, through photographic 
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Penta-o- i ae SY donee (FREU- 
DENBERG), A., i, 16. 

Penta-acetyl-, Seneehs and -cinnamoyl- 
mannose (FiscHER and OETKER), A., 


i, 143. 


Penta-anisoylglucose (I'REUDENBERG), 


— 


| Penta-anthrimide (FARBWERKE VORM. 


Meister, Lucius, & Brunrne), A., i, 
92. 

arent ie ee (Masima and Na- 
KAMURA), A., i, 168. 

Penta-3:4- dimethylcarbonatocinnamoyl- 
dextrose (FiscHER and OkTKER), A., 
i, 148. 

Pentaethoxysilico-ethane, chloro- (MAr- 
TIN), T., 2868. 


| Penta-p-hydroxybenzoyl-glucose (FREU- 


Penta-o- 


films (WALMSLEY and MAKOWER), 


A., ii, 605. 


B-Particles, counting of (KovARIK and | 
| Pentamethyl mannitols (IRVINE and 


McKernan), A., ii, 605. 

a- and B-Particles, electric method of 
counting (MyssovskI and NEsTuRcB), 
A., ii, 236. 

Passivity, relation of, to electrolytic 
valve action (SCHULZE), A., ii, 334. 
Pears, physico-chemical constants of the 

juice of (HARRIS and GortNER), A., i, 

641. 

Peat, influence of, on growth of plants 

(BoTroMLEy), A., i, 1208. 

action of, on the weathering of sili- 
cates (NIKLAS), A., i, 368. 

estimation of humus in (HANLEy), A., 
i, 471. 

Peat tar, constituents of (BORNSTEIN 
and BERNSTEIN), A., i, 269. 


Pectin, gelatinisation of (HAYNEs), A., | 


i, 1205. 
Pelargonidin and Pelargonin (WILL- 
STATTER and ww A., i, 564. 
Pellagra (FuNk), A., i, 231. 


DENBERG), A., i, 16. 
Penta-3:4-dihydroxycinnamoyldextrose 
(Fiscuer and OETKER), A., i, 148. 

2:4:6:2’:4’-Pentamethoxytriphenyl- 
carbinol (KAUFFMANN and KIEsER), 
A., i, 55. 

1:2:4:5:7-Pentamethylbenziminazole 
methiodide (Bocrrr and BENDER), 
A., i, 580. 

and = -8-methylcarbonato- 
benzoylglucoses (FREUDENBERG), A., 
i, 16 

Pentamethylene-ae-dimercuridiphenyl 
(HiLrEerT and Grirrner), A., i, 262. 

Pentamethylene-ae-dimercuri-hydroxide 
and its salts(HILPERT and GrUTrNER), 
A., i, 261. 


Paterson), T., 920; P., 69. 
Pentamethyl mannonic acid (IRVINE 
and PATERSON), T., 923; P., 69 
1:3:3:5:5-Pentamethyl-4-methyl- 
ethenyl-A‘-cyc/ohexene (MERESHKOV- 
ski), A., i, 372. 
1:2:2:4:4-Pentamethyl-3-cyclopentanone 
(HALLER and CorRNUBERT), A., i, 842. 
cis-1:2-4:4:6-Pentamethylpiperazine, 
salts of (PorE and Reap), T., 227. 


_ Pentane, y-bromo- (SrpArH), A., i, 2. 


Penicillium expansium, mycodextran in | 


(Dox and Nernie), A., i, 1038. 
Penicillium glaucum, nutritive value of 
certain narcotics for (WATERMAN), A., 

i, 1115. 


| 


| 


ae-dibromo-, mercury derivatives of 
(HIvpEert and Gri'rTNeEr), A.,i, 261. 
BByy-tetrabromo- (VAN RISSEGHEM), 
A., i, 794. 
chloro- (BADISCHE ANILIN- & Sopa- 
Faprik), A., i, 4. 
trans-cycloPentane-1:2-dicarboxylic 
acid, resolution and derivatives of 
(GoLpsworTHy and PerkKIN), T., 
2639; P., 261. 
— ae ester (STOERMER 
LApDEwWIG), A., i, 967. 
quale -1:2:2:4- tetracarboxylic 
acid (GoLDswoRTHY and PERKIN), 
T., 2672. 
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cis- and trans cycloPentane-1:2:4-tricarb- | 


oxylic acids and their esters (GoLns- 
worthy and Perky), T., 2671; P., 
261. 
cyc/oPentan-1-olylfumarolactone 
(Sropse), A., i, 689. 
B-cycloPentan-1-olylsuccinolactone and 
B-bromo- (SrosBe), A., i, 689. 
cycloPentanones, alkylation of (HALLER 
and CorNuBERT), A., i, 291. 
Pentaphenylbutenyl oxide (HAHN and 
Murray), A., i, 1077. 


A8-Pentene, and By-dibromo-, and ¢ri- | 


bromo- (VAN RIssEGHEM), A., i, 793. 
isoPentene. See 8-Methyl-Af-butene. 
A!-cycloPentene, 3:4:5-trzbromo-, and its 

dimeride (GRIGNARD and CovrtTor), 

A., i, 945. 
48-Penten-e-ol, aSy-tribromo-, acetin of 

(LespreAv), A., i, 477. 
A'-cycloPentenylsuccinic acid and its 

calcium salts (Stopsr), A., i, 688. 
n-Pentinene, preparation of (P1con), A., 

i, 647 
Pentosans, estimation of (vAN HAArst 

and Otrvier), A., ii, 820. 
influence of w-hydroxy-5-methyl]-2- 
furfuraldehyde on the estimation of 
(CunNINGHAM and Dorés), A., ii, 
783. 
Pentosuria (LEVENE and La Forer), 
A., i, 1027. 
nature of (ZERNER and WALTvcH), 
A., i, 230. 
cycloPentylidenesuccinic acid and its 
barium salt and anhydride (Stone), 

A., i, 688. 

Peppermint oil, assay of (REDFIELD), 

A., ii, 496. 

Pepsin (LENARD), A., i, 443. 

action of (HAMMARSTEN), 
1100. 

conditions of activity of (MICHAELIS 
and MENDELSSOHN), A., i, 1007. 

action of, on amylopsin (Lone and 
MvuHLEMAN), A., i, 757. 

action of trypsin on (Eptz ; Lone and 
MvuHLEMAN), A., i, 757. 

evaluation of (Frey), A., ii, 311. 
— (SIEGFRIED), A., i, 

57. 


A., 


i, 


Peptides, detection of, in urine (CHODAT 
and Kummer), A., i, 1106. 
Peptone (BERNARDI), A., i, 443. 
historical notes on solutions of (BERC- 
ZELLER), A., i, 336 
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Phenetole, di-iodo- (BrENANs), A., i, 
516. 

1-p-Phenety1-3-methy]-2-ethyl-5-pyraz- 
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KEN VoRM. F, Bayer & Co.), A., i, 
680. 

Phenoxyglyoxylyl anilide and chloride 
(Srouuk), A., i, 718. 
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thiol-, and their salts and derivatives 
(WoLFHEIM), A., i, 678. 
Phenylthiocarbamidoaminodiacetic acid, 
methyl ester (BAILEY and REAp), A., 
i, 1056. 
4’’-Phenylthiocarbamidodiphenyl-m- 
tolylearbinol, 4:4’-diamino- (HILLER), 
Ais hy Bade 
2 Phenylthiocarbamidomethylhydrind- 
ene (KENNER), T., 2696. 
4’’-Phenylthiocarbamidophenyldi-7- 
tolylearbinol, 4:4’-diamino (H1LLER), 
A.,i, 211. 
4’’-Phenylthiocarbamidotriphenylearb- 
inol, 4:4’-diamino-(H1LLER), A.,i, 211. 
1-Phenylthiocarbamy1-5-imino-3- 
phenylpyrazoline (v. Meyer 
Frrepricn), A., i, 997. 


and 
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| 1-Phenylthiocarbamy]-5-imino-3-p- 


| 


tolylpyrazoline (v. MeryrEr and 
Frigpricn), A., i, 997. 

8-Phenylthiolpropaldehyde 
son and SwILgs), A., i, 546. 

y-Phenylthiolpropane, a8-dibydroxy- 
(HuTCHINSON and Sigs), A., i, 
546. 

2-Phenylthionaphthen, 3-hydroxy-, and 
its benzoyl derivative (KALB and 
BayYER), A., i, 78. 

2-Phenylthiophen 5-mercurichloride 
(STEINKOPF and BAUVERMEISTER), A., 
i, 428. 


(Hutcut- 


_ Phenylthiourethane-d-glucoside and its 


5-Phenyl-a-tolacylvaleric 


' Phenyl-o- 


acetyl derivative (SCHNEIDER and 
CLIBBENS), A., i, 977 

Phenyltolacylpropionic acid (BorscHE, 
SAUERNHEIMER, and HgIMBURGER), 
A., i, 687. 

acid 

(BorscHE, SAUERNHEIMER, and 

HEIMBURGER), A., i, 688. 

and -p-tolylbenzenylhydr- 
azidines (busch and ScuNEIDER), 
A, i, 585. 

s-Phenyl-p-tolylcarbamidoethanesulph- 
onic acid, anhydride of (KuCERaA), A., 
i, 436. 

a-Phenyl-a-p-tolyl-y-methylbutane-ay- 
diol (BERBERIANU), A., i, 47. 

2-Phenyl-5-tolyloxazole and its picrate 
(RUDENBURG), A., i, 53. 

3-Phenyl-5-p-tolyl-2-pyrrolone, and 4- 
cyano-, and its picrate (v. MEYER, 
BERGE, OEHLER, and ScHLETTER), 
A., i, 1001. 

2-Phenyl-5-tolylthiazole and its salts - 
(RUDENBURG), A., i, 538. 

5-Phenyltriazole-l-acetic acid, 3-hydr- 
oxy-, and its ethyl ether (BAILEY and 
Reap), A., i, 1056. 

Phenyl aay-trimethylamyl ketone and 
its oxime (HALLER and CoRNUBERT), 
A., i, 292. 

Phenyltrimethylarsonium iodide, 
iodo- (BERTHEIM), A., i, 344. 

5-Pheny1-85(-trimethylheptane 
(Hause), A., i, 674. 

e-Phenyl-Se@-trimethylnonane (HALSsE), 
A., 1, 675. 

Phenylurethane, derivatives of, as local 
anesthetics (FROMHERZ), A., i, 780. 
allo-Phenylvinylacetamide (SToERMER 

and STOCKMANN), A., i, 962. 
9-Phenylxanthen, 2:4-dibromo- (KauFr- 
MANN and EGNER), A., i, 40. 
5:6-dihydroxy-, diacetate (Popr), T., 
263. 

Phenyl m-xylyl ketone, and o-chloro- 
(AKTEIN-GESELLSCHAFT FUR ANILIN- 
FABRIKATION), A., i, 53. 


P- 
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Phillipsite (Hivscu and SkEMANN), A., | 


ii, 139. 


Phioretin, identity of hydronaringenin | 


with (FRaNoK), A., i, 1132 
Phloridzin, toxic action of, in experi- 
ments with Eck’s fistula (ERDELY!), 
A., i, 629; (BurcHOoLD), A., i, 
630 


detection of (Grirsz), A., ii, | 


755. 
Phloridzin diabetes. See Diabetes. 


Phloroglucinol, condensation of, with — 


aldehydes (WENZEL), A., i, 75. 


Phloroglucinolglycuroniec acid, barium — 
and potassium salts (Sera), A., i, | 


694. 

n- and isoPhonopyrrolecarboxylic acids 
and their esters (FiscHER and Résg), 
A., i, 429. 

Phoradendron flavescens (mistletoe), 
B-p-hydroxyphenylethylamine from 


(CRAWFORD and WATANABE), A., i, | 


1190. 
Phosphates. See under Phosphorus. 
Phosphatides, acetone-soluble, the nature 
of (MAcLEAN), A., i, 1197. 
action of, on the coagulation of blood 
(PEKELHARING), A., i, 219. 


of the heart and other organs (Mac- | 


LEAN), A., i, 109. 


Phosphatocalcium chloride, preparation | 


of (GAssMANN), A., i, 773. 


Phosphonium iodide, dissociation of | 


(Smiru and Peyton), A., ii, 628. 


Phosphorus, action of a luminous dis- | 


charge on (Koutscniitrer and 
FruMkKIn), A., ii, 267, 458. 

vapour pressure of the system of 
Smits, BokHorst, and TERWEN), 
A., ii, 533. 

new modifications of (BRIDGMAN), A., 
ii, 647. 

radiation from the oxidation of 
(Bianco), A., ii, 514. 

yellow, aa sey of metals with 
(Brrp and Dies), A., ii, 614. 

metabolism. See Metabolism. 

Phosphorus alloys with carbon and iron 
(Sreap), A., ii, 371. 
Phosphorus compounds, absorption 

spectra of (CRYMBLE), P., 179. 

pentachloride, preparation of (PEA- 

cock), A., li, 648. 
dissociation of (SmirH and Peyton), 
A., ii, 628. 


action of, on esters of glyceric acid | 


(FRANKLAND and TURNBULL), 
T., 456 ; P., 29. 


oxides, constitution and molecular 


volumes of (Le Bas), P., 87. 


pentoxide, action of, on dibenzyl- | 


malonic acid (Cutts), P., 39. 
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Phosphorus :— 

Phosphoric acid, equilibrium - of 
potassium hydroxide and of am- 
monia with water and (PARKER), 
A., ii, 848. 

estimation of (SopEL), A., ii, 289. 
estimation of, volumetrically, in 
foods (PFyL), A., ii, 290. 
estimation of, in presence of its 
esters (HEUBNER), A., ii, 675. 
estimation of, with ammonium 
citrate (QUARTAROLI and RoGat), 
A., ii, 745. 
reverted, estimation of, by means 
of sodium citrate (BosworTnh), 
A., ii, 289. 
use of sodium citrate or citric acid 
in estimation of (RuUDNICK, 
Dersy, and LaAtsHAw), A., ii, 
576. 
Phosphates, action of carbonyl chloride 
on (BARLOT and CHAUVENET’, 
A., ii, 49; (Ripan), A., ii, 124. 


estimation of, by the Pemberton- 


Kilgore method (Hrpsarp), A., 
ii, 145. 

estimation of, in basic slag (HaAvss- 
DING), A., ii, 676. 

estimation of, in soils (PREscoTT), 

| A., ii, 576. 

Phosphorous acid, action of acidified 
water on esters of (ARBUZOV), 
A., i, 651. 
action of halogen-substituted ali- 
phatic esters on the esters of 
(Arsuzov and Duwnry), A., i, 
653. 

Phosphorus organic compounds with 
organic arsenic derivatives (FARB- 
WERKE VoORM. MEISTER, Lucius, 

& Brinine), A., i, 609. 

| estimation of, in musts and wines 
(Finzi), A., ii, 749. 

Phosphorus detection, estimation, and 
separation :— 

| detection of, in bones (WORNER), A., 
ii, 675. 

estimation of (HEUBNER; TAYLOR 
and MILLER), A., ii, 675 ; (WaRD- 
LAW), A., ii, 854. 

estimation of, in iron and _ steel 
(PHILLIPs), A., ii, 382. 

separation of vanadium and, with 
*‘cupferron” (Garcia Ropgsa), 
A., ii, 818. 

Photochemical reactions, mechanism of 
(WEIGERT), A., ii, 403 ; (BopEN- 
STEIN), A., ii, 404. 

reversible (WEIGERT and KrUGER), 
A., ii, 11. 

equilibria in (ScuipLoF), A., ii, 
601, 696, 
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Photochemical reactions, non-influence 
of oxygen in (Bott and Henri), | 

A., ii, 86. 
influence of wave-length on the 
velocity of (BRUNER), A., ii, 11. 
Photo-electricity of metals and of their 
oxides and sulphides (WIzEDMANN 
and HALLWACcHs ; HALLERMANN), 

A., ii, 162. 


| 


of metals, influence of the surround- | 


ing gas on the (PAEcH), A., ii, 89. 
Phototropic substances, heats of com- 
bustion of (PaApoa and Forest), 
A., ii, 247. 
transformations, temperature coeffi- 
cients of (PADOA and MINGANTI; 
Papoa and Forgst!), A., ii, 191. 
Phototropy, 
CLARKE), T., 1917; P., 203; (Sr- 
NIER and Forster), T., 2462; P., 
227. 
of metallic salts (RoprRicgvEz Movur- 
ELO), A., ii, 159. 


studies in (SENIER and | 


Phrenosin, preparation of (RosENHEIM = 


A., i, 706. 
hexa- ‘acetyl derivative (THIERFELDER), 
A., i, 856. 

o- and p-Phthalaldehydes, compounds 
of, with indoxyl, oxythionaphthen 
and coumaranone (FRIEDLANDER and 
Risse), A., i, 878. 

o-, m-, and p- Phthalaldehydes, absorp- 
‘tion spectra of (Purvis), T., 2492; 
P., 240. 

Phthalamic acid, silver salt (Kunar A, 
KOMATSU, and. Nisutyoni), A., i, 18 82. 

w-Phthalamino-3:4- -dimethoxyaceto- 

Ro ies: (STEPHEN and WEIZMANN), 
1051; P., 72. 

sutties -p-methoxybenzylmalonic 
acid (StrEPHEN and WEIzMANN), T., 
1153; P., 114. 

Phthalaminopiperonylmalonic acid 
(STEPHEN and WEIZMANN), T., 1154; 
P., 114. 

Phthalanil, p-iodo-, preparation of 
(CHATTAWAY and CONSTABLE), 
127. 

Phthal-4-chloro-2-methyl-a-naphthyl- 
imide and its derivatives (LEssER and 
Acz&L), A., i, 34. 

Phthaleins (Oppo), A., i, 601. 
use of, as indicators (THIEL), 

285. 

Phthalic acid, influence of a second 
solute on (RivEtr and RosENBLUM), 
A., ii, 348. 


A., ii, 


ethyl ester, compound of tin chloride | 


and (PFEIFFER and HALPERIN), A 
i, 923. 

desyl ester (McComBIE and PARKEs), 
T., 1690. 
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Phthalic acid, diphenyl x absorption 
— of (Purvis), T Ss: Ss 
141 


Phthalic acid, 3-amino-, 3- and 4-iodo-, 
and their esters, and 3-nitro- 
(KENNER and Matruews), T., 
2476. 

dibromo-, and its derivatives (LESSER 
and Weiss), A., i, 181. 

Phthalic acids, pyridine salts (Preir- 
FER, BIRENCWEIG, HOFMANN, and 
WINDHEvSER), A., i, 835. 

Phthalic anhydride, oo of, with 

water (Kruyt), A., ii, 256. 

action of, on 1:6- ~ sy at 
ene (FISCHER and K®6nic), 
712. 

Phthalic anhydrides, condensation of 
carbazoles and (BADISCHE ANILIN- & 
Sopa-Fasrik), A., i, 993. 

w-Phthalimino-3:4-dimethoxyaceto- 
phenone, preparation of (STEPHEN and 
Weizmann), T., 1051; P., 71. 

Phthalimino-»-methoxybenzylmalonic 
acid, ethyl ester (STEPHEN and Weiz- 
MANN), T., 1152. 

2-Phthaliminomethylhydrindene (KeEn- 
NER), T., 2696, 

Phthaliminopiperonylmalonic acid, 
ethylester (STEPHEN and WEIZMANN), 
T., 1154. 

Phthal-2-methyl-a-naphthylimide and 
= derivatives (Lesser and Aczkx), 

«> i, 34. 


Phthal’4. methyl-a- anghtiytinite (LEs- 


SER and GLAsEnr), A., i, 33. 


| Phthalonic acid anil, phenylhydrazone 


of (DIECKMANN), A., i, 691. 

Phthaloperinone-5:8-disulphonic acid 
yore vorm. F. BAYER 
& Co.), A., i, 92. 

Phthaloximes, ‘constitution and absorp- 
tion spectra of the isomeric (Pratr 
and Gipps), A., i, 415. 

2:3-Phthaloylacridone (ULLMANN and 
Gupta), A., i, 414. 


T., | 1:2-Phthaloylearbazole (ULLMANN and 


ILLGEN), A., i, 332. 


| 2:3-Phthaloylfiuorenone (ULLMANN and 


Gupta), A., i, 415. 
eg (ULLMANN and 


Gupta), A., i, 415. 
| 5-Phthalyl-3- phenylrhodanine (Ku- 
cera), A., i, 435. 
5- Phthalylrhodanine (Kuéera), A., i, 


435. 

Phyllocyanin “+ Oo and Marcu- 
LEWsKI), A., i, 72. 

Phylloxenthin (MALARSK: and MArcu- 
LEWSK]), A., i, 72. 

Physico-chemical systems, kinetics of 
(MARCELIN), A., ii, 115, 186 
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Physiological activity, influence of 
asymmetric nitrogen on (LAIDLAW), 
A., i, 114. 

Physostigmine. See Escrine. 

<—T. and its picrate (Srravs), 

i, 79 

Phytic acid and its salts (CLARKE), '., 
535; P., 32; (Anperson), A., i, | 
499, 

Phytin (Nevperc; JEGcorov), A., 
499; (ANDERSON), A., i, 499, bar" 
642; (HeuBNER), A., i, 945. 

preparation at and analysis of (CLARKE), 
535 ; 
effect of, on a output of nitrogen 
compounds (VENTURI and’ MAs- 
SELLA), A., i, 233. 
estimation of, "vebemetatentity (Hevs- 
NER and Srapter), A ., li, 690. 

Phytochemical reductions (N eunerG and 
Weve), A., i, 635, 785; (NEUBERG 
and Norp), A., i, 785. 

Phytolacca. See Pircunia dioica. 

Picein, synthesis of (MAUTHNER), A., i, 
195. 

Pickeringite from the Schurovski glacier 
(ZILBERMINC), A., ii, 137. 

Picric acid, standardisation by means of 

(PFEIFFER), A., ii, 669. 

use of, as a standard in iodometry 
and acidimetry (SANDER), A., ii, 
482. 

detection of (Ktut), A., ii, 586. 

detection of, in urine (IsNARD), A.,, ii, 
392. 

Picrotoxin, biological reaction in poison- | 
ing by (MArRForI and CuHisTont), A., 
i, 908. 

Picryl selenide and sulphide (Twiss), 
T., 1673. 

Picrylalkylnitroamines, absorption spec- 
tra of alkaline (FRANCHIMONT and 
BAcKER), A., ii, 84. 

Piezochemical studies (TimoFrrEV), A., 
ii, 94. 

Piezometric analysis (‘liMMERMANS), 
A., ii, 109. 

Pig, ‘metabolism of the (McCotiuM and 

HoaGtanp), A., i, 105, 106. 

formation of hippuric acid in the 
organism of the (ABDERHALDEN and 
Srrauss), A., i, 903. 

Pigs, digestion in (MARKoFF), A., i, 
103. 

Pigment, black, in the skin (Youns), 
A., i, 1204. 

Pigments which replace chlorophyll 

(LUBIMENKO), A., i, 468 
in ey x (WHELDALE and BasseEt?), 
, i, 366. 

Pimente oil, ae number of (AL- 

BRIGHT), A., ii, $19. 
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| Pinacolin transformation (MEERWEIN), 


A., i, 850. 

Pinacone, preparation of (KYRIAKIDES), 
A., i, 489. 

Pinacones, synthesis of (PArry), P., 
298. 

Pine wood, action of clilorine on (HEUSER 
and Sreser), A., i, 148. 


| Pinus jeffreyi and monophylla, con- 


stituents of the oils from (ScHORGER), 
A., i, 194. 


| Pinus lambertiana and ponderosa, oils 


from (ScHorGER), A., i, 1203. 

Piperidine-1-carboxyldipropylamide 
(ATKINSON), T., 1294; P., 82. 

Piperidinium telluri-bromide and -chlor- 
ide (GurBIER, FiLury, and WEIN- 
ZIERL), A., i, 502. 

2-Piperidylaceto-p-anisidide, 3:5-dinitro- 
(MeELpoLA and Ho.uety), T., 988. 

Piperidylaminobutenedinitrile (MouRrEU 
and BonGRAND), A., i, 672. 

Piperidylethanol phenylearbamate and 
its hydrochloride (FARBWERKF VORM. 
MEISTER, Lucius, & Brinrne), A., i, 
1063. 

Piperidyliminomethyl methyl ether and 
its salts (WERNER), T., 931. 

5-Piperidylphenylacetic acid, 2:4-di- 
nitro-, YW ester (BoxscHE and 
Banr), A., i, 30. 

Be — phenylearbamate 
and its hydrochloride (FARBWERKE 
vorm. MErsTEr, Lucius, & BriNnino), 
A., i, 1064. 

Piperidylthioglyoxylamide (ATKINSON), 

, 1292; 

Piperonaldehyde, hydrazones of (Bovint 
and GraZIANI), A., i, 326. 

Piperono Thydrocotarnine, 6-nitro- (G. 
M. and Re Ropinson), T., 1467. 

Piperonylacetic acid, 6-nitro- (FouLDs 
and Roptnson), T., 1965; P., 221. 

B-Piperonylacrylic acid, a-cyano-, 
potassium salt (Jones), T., 1549. 

ee a (Foutps and Rosrn- 
son), T , 1971. 

Piperonylidene acetates (KNOEVENA- 
GEL), A., i, 164. 

Piperonylideneacetonesemicarbazones 
(WILsoN, HEILBRON, and SurHEk- 
LAND), T., 2894; P., 295. 

Piperonylideneacetothienone and its 
reduction product (BARGELLINI and 
Mont1), A., i, 1075. 

Piperonylideneaminoantipyrine (Tir- 
FENEAU), A., i, 995 

Piperonylidenehydrocotarnine, 6-nitro-, 
and its salts (G. M. and R. Rosrnson), 
T., 1461. 

a- Piperonylidenevalerolactone (Losan- 
ITscH), A., i, 693 
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8-Piperonylpropion-amide and -anilide 
(BorscHE and EBervern), A., i, 700. 
Pipettometer (Frost), A., ii, 740. 
Pircunia dioica, distribution of nitrates 
in (SPALLINO), A., i, 1119. 
Pisanite from Tennessee (VAN Horn), 
A., ii, 137. 
a- and §-Pistaciaresen (REUTTER), A., 
i, 72. 
Pistacia terebinthus, constituents of the 
resin from (REurrer), A., i, 72. 
Pistacic, Pistacinolic, and Pistacolic 
acids (REUTTER), A., i, 72. 
Pistacite from Piedmont (Grit), A., ii, 
571. 
Pituitary body, active principle of the 
(GUGGENHEIM), A., i, 1021. 
preparation of the (FARBWERKE 
vorm. Meister, Lucius, & 
Brisnine), A., i, 757. 
Pituitary feeding, effect of, on growth 
(Wutzen), A., i, 770. 

Pituitrin, action of, on blood-vessels 
(TiceRsTEpT and Arriwa), A., i, 
908. 

influence of, on respiration (Nicr, 
Rock, and Covurrtricur), A., i, 
1182. 

hyperglycemia produced by (STEN- 
STROM), A., i, 359. 

Plant-cells, diffusion of colouring 
matters into (LIESEGANG), A., 1, 
240. 

action of uranium salts on (Acqua), 
A., i, 124. 
green, presence of iron in (Moore), 
A., i, 911. 
Plant colloids (SAmMEc), A., i, 930. 
Plant extracts, partition of the nitrogen 
of (Cook), A., i, 1162. 

Plant tissues, oxidation and reduction 

in (WotFF), A., i, 789. 
oxydases and their inhibitors 
(ArKrns), A., i, 640, 641. 

Plants, chemistry of (KEEGAN), A., i, 

640, 1209. 


in | 


microchemistry of (TUNMANN), A., ii, | 


153, 589. 

occurrence and estimation of arsenic 
and manganese in (JADIN and 
Astruc), A., i, 1119. 

distribution of open chain carbon com- 
pounds in (FincKek), A., i, 1117. 

distribution of organic bases in (Yo- 
SHIMURA), A., i, 121. 

simultaneous presence of carbamide 
and urease in (Foss), A., i, 790. 

supply of carbon dioxide in (KLEIN 
and REINAD), A., i, 789. 

enzymes of (BriTIsH 
Report), A., i, 1040; (Dosy), A., 
i, 1042. 


ASSOCIATION | 
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Plants, secretion of manganese by 

(HouterMaAns), A., i, 790. 

pigments in (WHELDALE and Bas- 
sETr), A., i, 366. 

anthocyanin pigments in (CoMBEs), 
A., i, 366. 

origin of purines in (Jonnson), A., i, 
66. 


synthesis of amides in (PRIANISCHNI- 
Kov), A., i, 239 

formation of carbohydrates in (FINCKE), 
A., i, 466. 

formation of chlorophyll in (MonTE- 
VERDE and LuBIMENKO), A., i, 240. 

formation of hydrocyanic acid in 
(JoRIssEN), A., i, 813. 

function of alkaloids in (MULLER), A., 
i, 1117. 

absorption of nutritive substances by, 
under the influence of the electric 
current (CHoUCHAR), A., i, 1039. 

absorption of manganese salts by 
(PLATE), A., i, 1039. 

mobility of potassium in (MAQUENNE 
and Dremoussy), A., i, 912. 

action of arsenic, boron and zine com- 
pounds on the growth of (BRENcH- 
LEY), A., i, 790. 

action of cerium salts on (Acqua), A., 
i, 365 

action of manganese and aluminium 
on the growth of (PFEIFFER and 
BuLAnck), A., i, 243. 

influence of peat on growth of (Bor- 
TOMLEY), A., i, 1208. 

use of silica as a food for (LUNDIE), 
A., i, 1192. 

action of plant metabolism products 
on (Siemunp), A., i, 787, 788. 

influence of salts on the heliotropism 
of (MArcotonGo), A., i, 1117. 

behaviour of hydrocyanic acid in 
(Dezant), A., 1, 912. 

causes of growth in (BoroviKov), A., 
i, 1115. 

action of light on the disappearance of 
acids in (SporHr), A., i, 120. 

exchanges between, and the exterior 
media (MAz&), A., i, 1116. 

determination of injuries of, caused by 
sulphur dioxide (pI STEFANO), A., 
ii, 288. 

action of water on the respiration of 
(PALLADIN), A., i, 465. 

green, chemical constituents of (CuR- 

TIus and FRANZEN), A., i, 641. 
photosynthesis in (SERNAGIOTYO), 
A., 1, 1161. 

Indian, colouring matters from (PER- 
KIN and SHULMAN), P., 200. 

marine, content of arsenic and man- 
ganese in (MARCELRT), A., i, 124. 
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Plants, estimation of sulphur in (PerEr- 
son), A., i, 914. 

Plasma, constituents of, after dialysis 
(PretTre and Vira), A., i, 243. 
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Plaster of Paris, nature of (GALLO), | 


A., ii, 561. 

Platinum, ionisation from, by cathode 

rays (CAMPBELL), A., ii, 701. 

ionisation from heated (SHEARD), A., 
ii, 702. 

thermo-electric determination of the 
purity of (BurcEss and Satp), A., 
li, 585. 

catalytic activity of (PaaL and 
Winpisca), A., ii, 116. 

preparation of organosols of (Am- 
BERGER), A., ii, 60. 

Platinum alloys with iridium, estimation 
of iridium in (BANNISTER and Du 
VERGIER), A., ii, 748. 

Platinibromides (Gurpirr, KRAvss, 
and v. Mi@.Luer), A., ii, 663. 

Platinum organic compounds, bivalent 

complex (TscHuGAEv), A., i, 1054. 

with carbylamines (TscHuGAEV and 
TEFARU), A., i, 392. 

complex, with organic sulphides 
(TscHUGAEV and CuHtLopry), A., i, 
479. 

Platinic chloromercaptides (RAy), P., 
304. 

Platinum, detection of, by means of 
stannous chloride (LANGSTEIN and 
PRAUSNITZ), A., ii, 680. 

Platinum black, catalytic hydrogena- 
tion by means of (Vavon), A., ii, 
189. 

Platinum minerals, analysis of (HoLTz), 
A., ii, 748. 

Platinum ores, from the Urals, analysis 
of (Campo y CERDAN and PINA DE 
RusiEs), A., ii, 209. 

Platinum vessels, action of hot nitric 
acid on (BAXTER and Grover), A., ii, 
570. 

Plumboxan, separation of oxygen from 
nitrogen by means of (KAssNER), A., 
ii, 195. 

Podophyllum peltatum, morphology and 
microchemistry of (TUNMANN), A., i, 
1042. 

Poiseuille’s law, validity of, for suspen- 
sions (ROTHMANN), A., ii, 110. 

Poison, cobra, action of, on the vitellus 
of egg (DELEZENNE and FourNnEAv), 
A.,i, 781. 

Poisons, synergism of (FUHNER), A.,, i, 

235. 

action of, on the coronary vessels 
(Kravxovy), A., i, 908. 

a“ of, on protoplasm (Boxorny), 
A., i, 637. 


SUBJECTS. 


Poisons, destruction of fungi by (Bo- 
KoRNY), A., i, 787. 
destruction of yeast by (Bokorxy), 
A., i, 1036 
affecting temperature, action of, on 
animals having no heat regulation 
(IsENscHMID), A., i, 234. 
Poisoning by carbon monoxide (KoHN- 
ABrREsT), A., i, 1032. 
Polonium, ionixation of water vapour by 
a-rays of (BIANv), A., ii, 413. 
y-tays of (RussELL and CHADWICK), 
A., ii, 87 
Polyacenaphthylene (DziEwoNskI and 
LeyKko), A., i, 825. 
isoPoly-acids, salts of (RoskNHEIM, 
WEINBERG, and PINSKER), A., ii, 58. 
Polymorphism (WALLERANT), A., ii, 
545. 


Polyneuritis, influence of foods on, in 
birds (CoopER), A., i, 777. 
cure for, in birds (Cooper), A., i, 
1027. 
Polypeptides, synthesis of (MAILLARD), 
A., i, 940. 
estimation of, in barley, malt and 
beer (ADLER and RUCKDESCHEL), 
A., ii, 674. 

Polyricinoleic acids, preparation of esters 
of (Grin), A., i, 1048. 

Polysaccharides, formation of, by prepar- 
ations of yeast (HARDEN and Youne), 
A., i, 237. 

Polyscias nodosa, constituents of the 
leaves of (VAN DER HAAR), A., i, 122; 
(HALBERKANN), A., i, 1041. 

Potassium, photoelectric effect of (W1ED- 

MANN and Hatiwacus), A., ii, 
162; (FREDENHAGEN), A., ii, 327 ; 
(Pout and PrRINGSHEI™), A., ii, 405. 
mobility of, in plants (MAQquENNE 
and Demovssy), A., i, 912. 
excretion of, during malaria (ELFER 
and v. Pursesz), A., i, 1027. 

Potassium alloys with rubidium, elec- 
trical conductivity of (KURNAKOV and 
NIKITINSK]), A., ii, 417. 

Potassium salts, electrolysis of mixtures 
of molten sodium and (NEUMANN and 
BerGvE), A., ii, 422. 

Potassium azoimidesulphonate (TRAUBE 

and VocKEropT), A., ii, 359. 

hypoborate (Stock and Kuss), A., ii, 
360. 

carbonate, chloride and fluoride, com- 
bination of (AMApDoRI), A., ii, 49. 

hydrogen carbonate, dissociation pres- 
sure of (CAVEN and Sanp), T., 
2752 ; P., 268. 

chloride, equilibrium of barium and 
sodium chlorides with (GEMsKY), 
A., ii, 51. 


INDEX OF SUBJECTS. ii, 1153 


Potassium chloride, equilibrium of, with | Potassium éetroxide, heat of formation 


barium and strontium chlorides | 


(VortiscH), A., ii, 636. 


equilibrium of cadmium chloride | 


with (SupHauvs), A., ii, 205. 
and potassium sulphate, equilibrium 
of copper chloride and sulphate, 
water and (SCHREINEMAKERS and 
DE BAAt), A., ii, 849. 
equilibrium between lead chloride 
and (DEMASSIEUxX), A., ii, 185. 
and sodium chloride, equilibrium of 


binary mixtures of (Smits and DE | 


Bruyn), A., ii, 100. 
and sodium chloride and nitrates, 
equilibrium of (REINDERS), A., ii, 
549. 
chromate, and barium, calcium, lead, 
and strontium chromates (BARRE), 
A., ii, 279. 
dichromates, mixed crystals of am- 


monium and (DuFrrovr), A., ii, 
719. 

scandium fluoride (Meyer, WaAss- 
gJuCHNOV, Drapier, and _ Bop- 
LANDER), A., ii, 369. 

haloids, viscosity of solutions of | 


(Herz), A., ii, 344. 
hydrazinesulphonate (TRAUBE and 
VockEropT), A., ii, 358. 
hydroxide, equilibrium of phosphoric 
acid, water and (PARKER), A., ii, 
848. 
iodate, photolysis of (MATHEWS and 
Curtis), A., ii, 830. 
electrical conductivity and viscosity 
of solutions of, in ethyl alcohol 
and water (WIGHTMAN, Davis, 
HoumeEs, and Jonss), A., ii, 714. 
equilibrium in the system: ethyl 
ether, mercuric iodide and water 
(DunNINGHAM), T., 386, 724, 
2623; P., 8, 58, 107. 
manganifluoride (BELLUccI), A., ii, 
202. 
molybdate, sulphate and tungstate, 
transformation points of (VAN 
KLoosTEr), A., ii, 167. 
and potassium tungstate, transfor- 
mations of (AMADorR!I), A., ii, 
662. 
nitrate, solubility of, and of its mix- 
tures with strontium and barium 
nitrates (FINDLAY, MoRGAN, and 
Morris), T., 779; P., 73. 
and rubidium nitrate, isomorphism 
of (STORTENBEKER), A., ii, 362. 
Norwegian, estimation of nitrogen 
in (Busvotp), A., ii, 673. 
oxides, heats of formation of, and pre- 
paration of the trioxide (DE Forc- 
RAND), A., ii, 337. 


of (DE Forcranp), A., ii, 337. 

platinibromide (GurBiER, Krauss, 
and v. Miiuer), A., ii, 664. 

rhodimolybdate (BARBIERI), A., ii, 
375. 

silicates (MorEy), A., ii, 202. 

sulphate, compound of, with cadmium 
sulphate (CALCAGNI and MArRoTTA), 
A., ii, 52, 205. 

persulphate, oxidation of carbohydr- 
ates by means of (Woop and 
WALKER), T., 1131; P., 115. 

polysulphides (RuLE and THoMAs), 
T., 2819; P., 270. 


Potassium organic compounds, supposed, 


with benzene (ScHLENK and MEYER), 
A., i, 155. 
carbonyl, constitution of (JoANNIs), 
A., i, 483. 
uranyl cyanates (PASCAL), A., i, 151. 
tungsten cyanide (RosENHEIM and 
Deuyn), A., i, 260. 
ferricyanide, electrolytic preparation 
of (GruBE), A., i, 814. 
behaviour of alkaline solutions of 
(GRUBE), A., i, 25. 
ferrocyanide, additive compounds of 
mercuric cyanide and (STROMHOLM), 
A., i, 24. 
aryl sulphates (CZAPEK), A., i, 956. 


Potassium, estimation of (MARSHALL), 


A., ii, 490. 

estimation of small quantities of, 
volumetrically (ZALESK!), A.,ii,147. 

estimation of, in wines (Dusovx), 
A., ii, 745. 

estimation of, in water (ScHoLL), A., 
ii, 817. 


Potential, fall of, at the surface between 


a gas and a liquid (v. Purnoxy), 
A., ii, 22. 

difference of, due to movement of elec- 
trolytes (Kruyt), A., ii, 837. 

effect of layers of insoluble organic 
compounds on the difference of, be- 
tween a metal and pure water 
(Guyor), A., ii, 705. 

differences of, at the surface of animal 
organs (LoEB and Brvutner), A., i, 
351. 


difference of, between membranes 
(BEUTNER), A., ii, 420. 
oxidation, at mercury electrodes 


(Forses and Bart ett), A., ii, 
795. 

difference of, between differently con- 
centrated solutions of an electrolyte 
separated by a membrane (DONNAN 
and GREEN), A., ii, 705. 

diffusion and membrane, measurement 
of (PripEAUX), A., ii, 796. 
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INDEX 


Potentiometers for thermoelectric mea- 
surements (WHITE), A., ii, 767. 

Powders, extraction of (BoRNEMANN), 
A., ii, 645. 

Praseodymium cesium chloride (MEYER, 
a DraPIeEr, and Bop- 
LANDER), A., ii, 369. 

dimethyl ag a 
JAMEs), A., 1, 1 
Precipitates, device to free, from mother 


(MorGan and 


liquor when filtering by suction 
(GorTNER), A., ii, 770. 
Pregnancy, Abderhalden’s dialysis 


— for diagnosis of (LANGR), A., 

i, 770. 

Prehnite (Jounsron), A., ii, 666. 

Pressure we (BECKMANN and 

LiEscHe), A., 621. 

Propane, pure, pnyendion of, and its 
weight for a normal litre (TIMMER- 
MANS), A., i, 473. 

chloro- and chlorobromo-derivatives 
of (Prtns), A., i, 648. 

Propenes, a-bromo-, ethylenic  iso- 
merism of (CHAVANNE), A., i, 795. 
a-isoPropenylnaphthalene, preparation 

of (Kay and Morton), T., 1582. 
a-Propenylnicotinic acid (Simonis and 


OF 


Conn), A., i, 728. 
Propionanilide, p-iodo- (CHATTAWAY | 
and ConsTABLF), T., 126. 
Propionic acid, compounds of, with | 


nitrophenylpropionic acids (Preir- 
FER; BrreNncweic, HorMann, and 
i, 836. 

A., i, 799. 
A., 


WINDHEUSER), A., 
uranyl salt (Covrrots), 
ether esters of (PALOMAA), 

137. 

Propionic acid, bromoamino-, propionyl 
derivative, ethyl ester (HEIMROD), 

A., i, 328. 

aB- dichloro-, esters of, optically —_ 
(FRANKLAND and Turnsuit), T a 
456; P., 29. 
|-Propionie acid, chloro-, and its ethyl 
ester (FRANKLAND and GARNER), T., 
1110; P., 85. 

Propionin, bromo-derivatives of (ABDER- 
HALDEN and EricHWALp), A., i, 801. 
Propionone and its oxime, catalysis of 
(MAILHE), A., i, 489. 
9-Propionylearbazole and 


its picrate 


and nitro- (Oppo), A., i, 731. 
Propionyl-y-cumidine (Bocerr and 
BENDER), A., i, 580. 
Propionyl-lactic acid, chloro-, and its 


chloride (FRANKLAND and GARNER), 
T., 1111; P., 85. 


2- Propiony]- -1- methylpyrrole (Hess and 
Wissino), A., i, 726. 

Propiophenone, AP of, with aromatic 
amines (REDDELIEN), 


A., i, 698. 


SUBJECTS. 


Propiophenone, 0-amino-, and its deriva- 
tives and o-nitro- (WoOHNLICcH), A 
201. 

Propiorhodanine (HotmsBerG), A., 
324. 

Propoxy-3:7-dimethy1-4:5-dihydrouric 
acid, 4-hydroxy- (Bittz and Damm), 
A., i, 1094. 

Propylammonium bromide, Sy-dibromo- 
(RENSHAW), A., i, 477. 

di-a-isoPropylbutyrie acid, a-cyano-, 
and its ethyl ester (Fiscuer, RonpE, 


aie, 


i, 


and Brauns), A., i, 248. 
Propyleamphoroxiin (HALLER and 
LOUVRIER), A., i, 556. 


cycloPropylearbinol, isomeric transform- 
ations of (N.J. and J. N. DemJanov), 
A., i, 527. 

Propylene, chloro- and chlorobromo-de- 
rivatives of (PRINS), A., i, 648. 

Propylenephenylene-o-xylylenediamine 
and its salts (ScHOLTz), A., i, 1003. 

a-cycloPropylethylamine and its salts 


(DemMsANOV and Prnecin), A., i, 
516. 
Propylformamidine, §8y-dichloro-, di- 


sulphide re (FICHTER and 
Braun), A., i, 811. 

a-Propylglucoside, biochemical a 
of (BourquUELoT and AvuBry), A 
144. 

isoPropylglyoxal and its acetal and 
semicarbazone (DAKIN and DuDLEY), 
T., 2458. 

5-Propylheptane, 5-chloro- (HALSE), A., 
i, 674. 

n-isoPropylhexadecane (SpArn), A., i, 
3 


+s i, 


1-isoPropyleyclohexan-3-ol and -one and 
their derivatives (CrossLey and 
Pratt), P., 55. 

a-n- and 7so-Propylhydroxylamines and 
their salts (HECKER), A., i, 256. 

d-, l-, and dl- isoPropylmalonamic acids 
(FiscuER and Bravuns), A., i, 942. 
isoPropylmalonhydrazidic acids 
(FiscHER and Brauns), A., i, 942. 
isoPropylmalonic acid, a esters of 


(FiscHER and Brauns), A., i, 942. 

“ae at os ee action of 
hydriodic acid on (DgEMJANOV and 
PrInEkain), A., i, 527. 


derivatives 


isoPropyl-A'-cyclopentene, 
A., i, 


of (MEERWEIN and Props), 
851. 

o-, m-, and p-Propylphenyldiethylearb- 
inols, a-bromo-, and a-hydroxy-, and 
their derivatives (Stmonis and Rem- 
MERT), A., i, 1067. 

3-Propylpyrrole (Oppo and Mamet), 
A., 1, 1142. 

2-Propylpyrrolidine (Hess), A., i, 200. 


INDEX OF SUBJECTS. 


2:5-cyclvPropylthiol-4-methyldihydro-6- 
pyrimidone (JoHNnson and HI Lt), A., 
i, 330. 
Proteases, detection of, in animal cells 
(Hirscn), A., i, 897. 
Protein, effect of non-electrolytes on the 
swelling of (FISCHER and Sy«kEs), 
A., ii, 542. 


Bence-Jones, occurrence of, in urine | 


during cancer (ScHuMM and KImM- 
MERLE), A., i, 1028. 

Proteins, nature of the amino-groups in 
(VAN SLYKE and Brreparp), A., i, 
212. 

relation of oxydones to (BATTELLI and 
Stern), A., i, 885. 

electrolysis of, and their degradation 
products (ATKINSON), A., i, 601. 

viscosity of solutions of (LuBRzyYN- 
SKA), A., ii, 248; (Cuick), A., ii, 
625. 

precipitation of (Ar Ucc.as), A., i, 
752. 


precipitation of, with zinc sulphate | 


(Lippicn), A., i, 754. 
fixation of metals by (BENEDICENTI 
and REBELLO-ALVEs), A., i, 1005. 
hydrolysis of (Pirro), A., i, 753. 
hydrolysis of, by enzymes (DerNpy), 
A., ii, 353. 


action of bacteria on the products of | 
| Proteinuria, Bence-Jones, metabolism in 


hydrolysis of (SASAKI), A., i, 362. 
liberation of carbon dioxide from 
(Liericn), A., i, 753. 
effect of addition of gold sols to solu- 
tions of (Jacons), A., i, 213. 
benzoylation of (BLuM and UmBacn), 
A., i, 95. 
methylation of (Herzic and LAnpb- 
STEINER), A., i, 753. 


action of blood-serum on (ABDER- | 


HALDEN and Ewa .p), A., i, 896. 

action of phenol on the surface tension 
of solutions of (BERCZELLER), A., ii, 
715. 

value in metabolism of cleavage pro- 
ducts of, injected (OzHME), A., i, 
348. 

behaviour of, in the liver (TSCHANNEN ; 
TICHMENEV), A., i, 350. 

fate of digestion products of, in the 
body (vAN SLYKE and MEYER), 
A., i, 104, 105; (vAN SLyKr), 
A., ii, 80. 

permanent intravenous injection of 
(HENRIQUES and ANDERSEN), A., i, 
1103. 

of the blood (Freunp), A., i, 447. 
** gold numbers ” of (HEUBNER and 

Jacops), A., i, 213. 

of blood-serum (HaArrtiey), A., i, 

1206. 
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Proteins, digestible, in cocoa-beans(Goy), 

A., i, 124. 

of exudates (UsrHARA), A., i, 626. 

of wheat and rye, properties of (Grou 
and FrIEDL), A., i, 1119. 

compounds of, with metallic salts 
(BENEDICENT!), A., i, 885. 

derivatives of (LANDSTEINER), A., i, 
213. 

formation of phosphoric acid deriva- 
tives of (NEUBERG and OERTEL), 
A., i, 602. 

optical rotation of salts of (PAULI, 
Samec, and Srrauss), A., i, 335. 

salts of, with acids (PAULI and 
HrrscHFetn), A., i, 753. 

Herzig and Meyer's reaction applied 
to (BurN), A., ii, 507 

detection of, in urine (LESPINASSE), 
A., ii, 689. 

estimation of, in wheat (SILVEsTRI), 
A., ii, 395. 

estimation of, in urine (STRZYZOWSKI), 
A., ii, 80; (PFEIFFER), A., ii, 308 ; 
(Grecor), A,, ii, 309. 

estimation of the salt-soluble, in wheat 
flour (OLson), A., ii, 308. 

estimation of tryptophan in (HomMER), 
A., ii, 395. 

Protein substances of yeast (THoMAs), 
A., i, 909. 


(Foitn and Dents), A., i, 1028. 
Proteoses of seeds, biological action of 
(WELLS and OsBorNe), A., i, 634. 
Protoplasm, action of poisons on 
(Boxorny), A., i, 637. 
protozoan, as an indicator of fatigue 
(UNDERHILL and WoopruvrFrP), A., i, 
352. 
Protoveratrine, action of, on 
(MacnauGuTon), A., i, 115. 
Prussian blues (MiLtER), A., i, 504, 
1058 ; (WorINGER), A., i, 504. 
Pseudomuscarine, constitution of 
(Ewrns), A., i, 665. 
Psychotrine and its salts and derivatives 
(Hesse), A., i, 723. 
properties of, and its salts (CARR and 
Pyman), T., 1612; P., 157. 
Pulegonehydrazone (SEMMLEL 
FEetpsrein), A., i, 302. 
Pump, mercury (PAMFIL), A., ii, 119. 
Purine, ¢richloro-, acetyl derivative, 
glucoside of (FiscHER and HELFERICH), 
A., i, 333. 
Purines (Jouns), A., i, 440; (JOHNS 
and Henprrx), A., i, 1177. 
origin of, in plants (JoHNson), A., i, 
366. 
synthesis of glucosides of the (FiscHEr 
and HEtrericn), A., i, 333. 


nerve 


and 
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INDEX OF 


Purines, metabolism of. See Metabolism. 
reaction of, with the phenol and uric 
acid reagents (Lewis and Nico.kt), 

A., ii, 156. 

Purine substances, estimation of, 
urine (GANASSINI), A., ii, 824. 
Purpura, condition of blood in(HowE Lt), 

A., i, 449. 
Purpurogallin (GrAEBF), A., i, 299; 
(Herzie), A., i, 299, 554. 
constitution of, and its derivatives 
(Herzic, DEAN, and NIERENSTEIN), 
A., i, 60 
preparation of (Bacn), A., i, 970. 
Pyknometer for small quantities of 
liquids (S—RNAGIoTTO), A., ii, 339. 
spindle (WisTENFELD and Fogur), 
A., ii, 681. 

Pyramidone chloride. See 4-Dimethyl- 
amino-1-phenyl-3-methylpyrazole, 5- 
chloro-, methochloride. 

Pyrene, synthesis of (Freunp anid 
FLEIscHER), A., i, 35. 

Pyridine, solubility of copper acetate in 

(MATHEWS and BENGER), A., i, 573. 

use of, as a solvent in estimation of 
hydroxyl groups (TANBERG), A., ii, 
222. 


in 


action of, on organic sulphur com- 
—_—— (Rarro and Rosst), A.,i,572. 

behaviour of, in the organism (Ma- 
YEDA and Ogata), A., i, 361. 

compounds of metallic salts with 
(Rossi), A., i, 321. 

compounds of iron salts with (Spacv), 
A., i, 573. 

complex compounds of iron contain- 
ing (Spacv), A., i, 1089. 

compound of fluorescein and (FIscHER 
and HoFFMANN), A., i, 866. 

compounds of zirconium chloride and 


(CHAUVENET), A., i, 321. 
Pyridine, 2:4-diamino-, and its salts | 


(MEYER and Tropscn), A., i, 439. 

3:5- and 2:6-diamino-, and their de- 
rivatives (MEYER and Tropscn), 
A., i, 440. 


SUBJECTS, 


Pyrimidines, substituted, synthesis of 
(AsAauINA and Kuropa), A., i, 879. 
compounds of sugars with (THANN- 
HAUSER and DorFMULLER), A., i, 


739. 
derivatives of, reaction of, with the 
phenol and uric acid reagents 


(Lewis and Nicouer), A., ii, 156 
Pyrimidines, 5-amino-, colour test for 
(JOHNSON and Jonns), A., i, 739. 
6-Pyrimidone, 2:4:5-/riamino-, deriva- 

tives of (FARBENFABRIKEN VORM. F. 
Bayer & Co.), A., i, 93; (TRAUBE 
and Dup ey), A., i, 94. 
Pyrites, formation of (ALLEN and CREN- 
SHAW), A., ii, 850. 
assay of (MARTIN), A., ii, 297. 
estimation of sulphur in (MARTIN), 
A., ii, 287, 574. 
Pyrobromon (NarRDELLI), A,, i, 233. 
Pyrogallolphenolphthalide and 
acetyl derivative (SCHESTAKOV 
NockEn), A., i, 335. 
m- and iso-Pyromellitanil (MEYER and 
STEINER), A., i, 842. 
Pyromellitanilic acid 
STEINER), A., i, 842. 
Pyromellitic acid, derivatives of (MEYER 
and STEINER), A., i, 841. 
2- and 4-Pyrones, compounds of iodine 
with (BARGER and Srarwtn¢), P., 303. 
Pyrrole (FiscHEr), A., i, 862. 
Pyrrole, 2-chloro- (Hrss ani WIssING), 
A., i, 726. 
Pyrroles (FiscHeR and ZIMMERMANN), 
A,, i, 318. 
alkylation of (PLANcHER and Ra- 
VENNA), A., i, 319; (PLANCHER 
and ZAMBONINI), A., i, 320, 321. 
Pyrrole group, synthesis in the (Oppo 
and MAMmELI), A., i, 80, 1142; (Oppo), 
A., i, 1142. 
Pyrrole series, reactions in the (Hess 
and Wisstno), A., i, 725. 


its 
and 


(MEYER and 


| Pyrrolecarboxylic acids, distillation of 


(FiscHER and Rosg), A., i, 862. 


_ d-Pyrrolidonecarboxylic acid, conversion 


Pyridine-2-aldehyde and its derivatives | 


(LENART), A., i, 574. 

Pyridinebetaine ferri- and ferro-cyanide 
(RoEDER), A., i, 25. 

Pyridinium auri-iodide (Gurra), A., i, 
503. 

Pyridino-2:3-thiophen and_ its 
(SrEINKopF and LirzkENporr), A., 
i, 432. 


Pyrimidines (Jonnson and NIcoLer), | 
A., i, 328; (Jounson and Hitt), A., i, | 
(JOHNSON and JOHNs), | 


330, 878; 


A., i, 579; (JoHNson and CHERN- 
oFF), A., i, 1091; (JoHNson), A., i, 
1143. 


of glutamic acid into (FoREMAN), A., 
i, 1205. 


| 2-Pyrrolidone-5-carboxylic acid, ferrous 


salts 
Pyruvic acid, 


j 
| 
| 
| 


salt (F. HorrMANN, LA RocueE & Co.), 

A., i, 80. 
a-2-Pyrrolidylpropane. 

pyrrolidine. 


See 2-Propyl- 


woduction of, by yeast 

Fasnasth, A, 3, S87. 

production of, by yeast, and its brucine 
salt (FERNBACH and SCHOEN), A,, i, 
910. 

action of leucocytes and kidney tissue 
on (LEVENE and Meyer), A., i, 
770. 


INDEX OF SUBJECTS. 


Pyruvic acid, fermentation of, by yeast | 


(NEvUBERG and Kers), A., i, 785. 
metabolism of. See Metabolism. 
estimation of (MAcLEAN), A., ii, 224. 


Q. 
Quadriurates (KouuLer), A., i, 94; 
(RINGER), A., i, 333. 
Quaternary systems, equilibria in 
(PARRAVANO), A., ii, 845. 
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isoQuinoline methy] hydroxide, condens- 
ation reactions of (G. M. and R. 
Rosrnson), T., 1456; P., 161. 
a- and iso-Quinoline dicyanides (MUMM 
and HerrenpDorFer), A., i, 575. 
‘soQuinoline alkaloids (Horr and Rosin- 
son), T., 2085; P., 228. 
relation between the absorption spectra 
and constitution of (DopBrz and 
Fox), T., 1639; P., 184. 


| Quinoline-3-carboxylamide, 2-hydroxy- 


Quebrachine, identity of yohimbine and | 
| Quinoline-4-carboxylic acid, 6-bromo- 


(FouRNEAU and Page), A., i, 862. 

Quebracho bark, alkaloids of (Ewrns), 
T., 2738; P., 258. 

Quercetin, colouring-matters from, and 
its salts and derivatives (WATSON and 
Sen), T., 389. 

Quercetin, 6-amino-, and its salts and 
derivatives {WATsoN), T., 338. 

Quercetin dimethyl ether, 6’-nitro-, and 
its triacetate (WATSON and Sen), T., 
392. 

Quercetin pentamethyl ether, salts of, 
and mono- and di-bromo-, dibromo- 
nitro-, and trinitro-, and their salts 
(Watson), T., 345, 

Quercetinsulphonic acid and its sodium 
salt (WATSON and SEN), T., 393. 

Quercitrin (PERKIN), P., 201. 

Quinazolines (BocGERT and BENDER), 
A., i, 579. 

p-Quinhydrone, octaiodo- (JAcKsoN and 
Bo.Ton), A., i, 297. 

Quinhydrones, constitution of (PFErIF- 
FER), A., i, 551. 

Quinine, action of (IsENscuMID), A., i, 

234. 

compound of dipropylbarbituric acid 
and (Merck), A., i, 572. 

double salts of carbamide and (GoLv- 
BEV), A., i, 719. 

precipitation of salts of (TARuc1), 
A., i, 571. 

Quinol (benzoquinol; hydroquinone ; 
1:4-dihydroxybenzene), colour reaction 
for (MALDINEY), A., ii, 681. 

Quinol, ¢efraiodo-, and 

(JACKSON and Botton), A., i, 1079. 
3-nitro-methyl ether (KLEMENC), A., 
i, 273. 

Quinolcarboxylic acid, hydroxy-, methyl 
ethers of (v. HEMMELMAYR), A., i, 
284. 

Quinoline, compound of fluorescein and 
(FiscHER and HorrMany), A., i, 
866. 

derivatives, influence of, on excretion 
of uric acid (IMpENs), A., i, 459. 

Quinoline, hydroxy-, and its derivatives, 
action of, on purine metabolism (BorN- 
HEIM), A., i, 1031. 


(HELLER and WuNDERLICH), A.,i,865. 


2-hydroxy-, and its ethyl ester and 
6-8-dibromo-2-hydroxy- (BorscHE and 
Jacoss), A., i, 323. 

Quinoline-ethylammonium 
(GupeTA), A., i, 503. 

Quinoline-red, constitution of (KRANTZ), 
A., i, 740. 

Quinolinium auri-iodide (Gupra), A., i, 
503. 


auri-iodide 


| isoQuinolinium telluri-bromide and 
-chloride (GuTBIER, Fuiury, and 
WEINZIERL), A., i, 502. 
Quinol-2-sulphonic acid, 6-bromo-, 


its diacetate | 


\ 


sodium salt (S—EYEWETz and Paris), 
A., i, 275. 

4-Quinolylacetic acid, ethyl ester, and 
its hydrogen sulphate (VEREINIGTE 
CHININFABRIKEN ZIMMER & CO.), 
A., i, 575. 

Quinolyl ketones, preparation of ( VEREI- 
NIGTE CHININFABRIKEN ZIMMER 
Co.), A., i, 575; (KAUFMANN), A., i, 
729. 


Quinone-ammonium derivatives (MEL- 
pOLA and Ho.ue.y), T., 1469, 2073 ; 
P., 159, 229. 

Quinoneimide colouring matters (KeHr- 
MANN, Havas, and GRANDMOUGIN), 
A., i, 868 ; (KEHRMANN), A., i, 971. 


R 


Rabbits, blood of. See Blood. 
hair of. See Hair. 
heart of. See Heart. 
intestine of. See Intestine. 
urine of. See Urine. 
Racemic acid, existence of, in solution 
(Darmots), A., ii, 787. 
dibenzylamide of (FRANKLAND), T., 
2882, 
Racemic compounds, existence of, in the 
liquid state (SmirH), T., 1703; P., 
22 


inorganic, resolution of (WERNER and 
BossHARD), A., i, 936. 

and pseudo-racemic compounds, dif- 
ferentiation between (TAMMANN), 
A., ii, 428. 


li. 1158 


Racemisation (Rorne), A., i, 538. 
Radioactinium, y-rays of (RussELL and 
CuapwWIck), A., ii, 87. 


Radioactive constants, tables of (KoLow- | 


RAT), A., ii, 323. 
elements, structure of (Oppo), A., ii, 

239. 

distribution of, in rocks (BALTUCH 
and WEISSENBERGER), A., ii, 608. 

diffusion and valency of (v. HEVEsy), 
A., ii, 16 

y-rays of (RUssELLand CuapwIck), 
A., ii, 87. 


products, properties of dilute soln- | 


tions of (GopLEwsk}), A., ii, 515. 
in solution, action of colloids on 
(GopLEwsk]), A., ii, 415. 
estimation of, in air (SATO), A., ii, 
241. 
recoil (WERTENSTEIN), A., ii, 514. 
substances, colloidal solutions of (Pa- 
NETH), A., ii, 19. 
mass and velocities of a-particles 
from (RuTHERFORD and Rosin- 
son), A., ii, 789. 


analysis of, by sublimation (Ram- | 


SAUER), A., ii, 609. 


Radioactivity, history of (Oppo), A., ii, | 


239. 
of rocks of the Kolar gold-fields 
(Watson and PAt), A., ii, 608. 
of soils of the United States (Moore), 
A., ii, 416. 
of springs. See Water. 
of water. See under Water. 
Radio-atoms, atomic weights and valen- 
cies of (LortnG), A., ii, 515. 
Radio-elements. 
ments. 
Radiothorium, extraction of (DEUTSCHE 
GAsGLUHLICHT AK?.-GEs.),A., ii, 328; 
(KNGFLER & Co.), A., ii, 515. 
Radium, distribution of the active 
deposit of (WELLISCH ; WALMSLEY), 
A., ii, 793. 
constants of (RUTHERFORD), A., ii, 
788. 
extraction of, from the Olary ores 
(RapculFF), A., ii, 237. 
ratio of, to uranium, 
(Linp and WHITTEMORE), A., ii, 
794. 
preparation of compounds of (MERCK 
and ErcHHo.tz), A., ii, 413. 
ionisation produced by §A-rays of 
(Eve), A., ii, 160. 
ions produced by B- and y-rays of 
(MosELtEy and Rosrnson), A., ii, 
791. 


y-rays of (RussELL and CHADWICK), | 
A., ii, 87. 
emanation. 


See Niton. 


See Radioactive ele- 


in carnotite | 
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| Radium salts, adsorption of, by hydrated 

manganese dioxide (Ester and 
BENDER), A., ii, 18. 

method of distinguishing between 
preparations of mesothorium of 
unequal age and (HAHN), A., ii, 
414. 

separation of, from thorium (ScHwap), 
A., ii, 413 

Radium-B, wave-lengths of y-rays from 
(RUTHERFORD and ANDRADE), A., 
ii, 408. 

electrochemical properties of( KLEMEN- 
SIEWICZ), A., ii, 606. 

Radium-& and -C, magnetic spectrum of 
the B-rays of (CHADWICK), A., ii, 
408. 

spectrum of y-rays from (RUTHERFORD 
and ANDRADE), A., ii, 698. 

Radium-D, separation of, from lead 
(SragaLine), A., ii, 89. 

Raffinose, preparation of (HupsON and 
Harpine), A., i, 1166. 

Rain-water. See under Water. 

Rats, purine metabolism of (AcKROoyD), 
A. %, 1361, 

Ravensara oil, constituents of (FERRAND 
and Bonnarovs), A., i, 71. 

Rays, biochemistry of the action of 
(Neveere and GALAMBOs), A., ii, 
402. 

residual (RUBENS and v. WARTEN- 
BERG), A., ii, 236. 
Roéntgen, properties and composition 
of (DessavEr), A., ii, 699. 
influence of the nature of the crystal 
on the spectrum of (Brace), A., 
ii, 82. 
ionisation in organic compounds 
caused by (Moor), A., ii, 88. 
transparency of matter to (BENOIST 
and Copaux), A., ii, 236. 
absorption coefficients of (BRAGG 
and Prrrce), A., ii, 792. 
coefficient of diffusion of (GUILLE- 
MINOT), A., ii, 605. 
effect of, on the activity of enzymes 
(RicHaArps), A., ii, 793. 
a-Rays, ionisation by (OcpEN), A., ii, 
13. 

_ B-Rays, spectrum of, excited by y-rays 
(RuTHERFORD, RoBINsON, and 
Raw.tinson), A., ii, 697 ; (RUTHER- 
ForD), A., ii, 789. 

magnetic spectra of, excited by 
Roéntgen rays (RoBINSON and Raw- 
LINSON), A., ii, 696. 
y-Rays, spectra of, and their relation to 
B-rays (RurueRFoRD), A., ii, 789. 
from actinium and thormm products 
(RuTHERFORD and RICHARDSON), 
| A., ii, 18. 
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y-Rays from aoe products (Rica- 


ARpDsoON), A., ii, 160. 

excited by B-rays (Ricuarpson), A 
ii, 697. 

distribution of energy in, emitted 
from radioactive substances 
(Szmint), A., ii, 792. 

absorption of (OBA), A., ii, 409. 


secondary, orgin of (FLoRANCR), A 
ii, 160, 791. 

B- and y-Rays, ionisation of gases by 
(KLEEMAN), A., ii, 159. 

5-Rays from ionised gases (CAMPBELL), 
A., ii, 87. 

Reagents, apparatus for controlling the 
rate of flow of, into solutions (PANo- 
PULOS), A., ii, 740. 

Realgar, formation 
RaQuEt), A., ii, 69. 

Rectifying apparatus, Golodetz’s, modi- 
fication of (NEUBERGER), A., ii, 645. 

Red lead. 
under Lead. 

Reducing agents, stable, preparation of, 
in a convenient form (GOLDSTEIN), A., 
ii, 362. 

Reductase (HARDEN and Norris), A., i, 
445. 

Refractive index at the critical point 

(Prup’HOMME), A., ii, 1, 597. 

of binary mixtures (MAzzZUCCHELLI), 
A., ii, 157 

of gases (OcCHIALINI), A., ii, 829. 

of mixtures uf gases (VALENTINER 
and Zimmer), A., ii, 81 ; (VALEN- 
TINER), A., ii, 397. 

of binary mixtures of liquids (Morev- 
LEVA), A.,, ii, 397. 

of metallic salts (LiUsBBEN), 


of (CARoN and 


A., ii, 


Refractivity and rotatory power (Pga- 
cock), T., 2782; P., 264. 

Rennin (chymosin), action of (MICHAELIS 
and me a aE A., i, 216; (Ham- 
MARSTEN), A., i, 1100. 

Reproduction, effect of restricted food on 
(Hart, McCo.ivum, and SrTeENBOCK), 
A., i, 620. 

Resins, — of (REDMAN, WEITH, 
and Brook), A., i, 308, 560 ; (BAEKE- 
LAND), A., i, 423. 

Resinates, coloured, photochemistry of 
(LarcvteR pEs Bancets), A., ii, 
696. 

Resorcinol, anomalous behaviour of, in 

titration (Hicks), A., ii, 74. 
detection of (Torti), A., ii, 819. 
Resoreinol, 2- and 4-chloro-, methyl 
ethers of (v. Auwers and Pout), 
A., i, 982. 
thio-, action of phenacyl bromide on 
(Finzi), A » i, 294, 


| Resorcinolbenzein (Vv. 
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Ligesie), A., i, 


49; (KeHRMANN), A., i, 290. 


, | and its derivatives (Porr), T., 251 ; 


| B-Resorcylic acid, 3-bromo-, 


See Triplumbic tetroxide | 


(KEHRMANN and Lorn), A., i, 1082. 

and 3- 
bromo-5-amino-, bag their salts (v. 
HEMMELMAYk), A 284. 

Respiration, influence of adrenaline on 

— Rock, and COURTRIGHT), 
A., i, 894. 
gaseous metabolism and blood-flow 
during (Kroon and LinpHARD), 
A., i, 345. 
intake of methyl alcohol in (Lozwy 
and v. pER Hepp), A., i, 1011. 
influence of pituitrin on (Nice, Kock, 
and Courrricnt), A., i, 1182. 
of plants. See Plants. 
in ruminants (Zunv’z), A., i, 367. 
Respiration incubator (MuRLIN), A., i, 
613. 
Respiratory centre, pharmacology of 
the (CusHny), A., i, 360. 
effect of perfusion with salt solutions 
on the (HooKkeEr), A., i, 101. 
Respiratory — (Kouus and Lor- 
VENHART), A., i, 613. 

Respiratory exchange, influence of in- 
fusion of acids, alkalis, and salt 
solutions on the (LEIMDORFER), A “ 
i, 345. 

of men and women, records of (BENE- 
pict, EMmes, Ror, and Smirx), 
A., i, 1010. 

Respiratory quotient, influence of the 

oxygen content of the weg 


medium on the (Lesser), A., i, 1102. 

Retene (HEIDUSCHKA and Kuvpapap), 
A., i, 412. 

Retoxyleneacetic acid, ethy] ester (HEI- 
DUSCHKA and Kuvpapap), ay 1, 
412. 

n- and iso-Retoxyleneacetoacetic acids, 
ethyl esters, and their derivatives 
(HEIpUSCHKA and KuuDADAD), A., 
i, 412. 

Rhagodia hastata, origin and occurrence 
of trimethylamine in (CHALLINOR), 
A., i, 791. 

Rhamnose, estimation of, in presence of 
other yy (VorotéeK and 
PorméstL), A., ii, 683. 

Rhamnose‘soamylmercaptal 
and VESELY), A., i, 664 

Rhamnus catharticus, colouring matters 
of (Ozscn and Perxtn), T., 2350; P., 
236. 

‘*Rhein,” ‘‘ crystallised,” constitution 
of (OfsSTERLE and HavGseETn), A 
195. 

Rhizopus nigricans, toxin of (GoRTNER 
and BLAKESLER), A., i, 1038. 


(VoroteK 


“) 1, 


t 
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Rhodeose-d- and -iso-amylmercaptals 
(VoroceKk and VEsELY), A., i, 664. 
Rhodeose-ethyl- and -ethylene-mercapt- 

als (VoTocEK and VESELY), A., i, 664. 


Rhodimolybdates (BARBIERI), A., ii, | 


375. 
Rhodium, isomerism of oxalates of (Wer- 
NER and Pouvparpin), A., i, 921. 
d-Ribose, characterisation of, and its 
hydrazones (v. Braun), A., i, 144. 

d- and i-Ribose (ALBERDA VAN EKEN- 
STEIN and BLANKSMA), A., i, 388. 
Rice, polished, plus vitamine as a food 

(Funk), A., i, 768 


| 


Rice plants, influence of alkali salts on 


the growth of (Miyake), A., i, 125. 
Ricinoleic acid, transformations of 
(Honovsk1), A., i, 655. 


action of oxalic acid and of phos- | 


phorus pentoxide on (FoKIN), A., i, 
656 
estimation of (ErBan), A., ii, 752. 
Ricinus seeds, activity of lipodiastase of, 
at low temperatures (BLANCHET), 
A., i, 603. 
urease from (FALK and Suarura), A., 
i, 1182. 
Ring formation and crystalline structure 
(Grorn), A., ii, 630. 
effect of, on viscosity (TuoLe), T., 
2004; P., 181. 
Rinmann’s green (HEDVALL), A., ii, 133. 
Rocks, physico-chemical principles of 
the transformation in (JOHNSTON 
and Nicetr; Nieeir and Joun- 
ston), A., ii, 377. 
metamorphism of (JOHNSTON and 
NiGGiI), A., ii, 140. 
molybdenum in (Ferevson), A., ii, 
481. 


felspathic, replacement of potassium | 


in (ANDRE), A., i, 127. 

siliceous, of Madagascar and Guinea, 
decomposition of (Lacrorx), A., ii, 
852. 

distribution of radio-elements in 
(Battucn and WEISSENBERGER), 
A., ii, 608, 

of the Kolar gold-fields, radioactivity 
of (WaTSON and Pat), A., ii, 608. 

Roots, secretion of injurious substances 
by (PRIANISCHNIKOY), A., i, 1208. 

Rosaniline series, carbamides of the 

(MAYER), A., i, 209. 
thiocarbamides of the (HILLER), A., i, 
210. 

Roses, oil of, conversion of citronella oil 
into (BARBIER and Locqury), A., i, 
69. 

Rotation of optically active substances, 
influence of constitution on (RurE and 
JAGER), A., i, 131. 
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Rotation of optically active substances, 
influence of solvents on (Pat- 
TERSON and Pot.ock), T., 2322 ; 
P., 234. 

of liquids, experiments on (PARIS 
and Porter), A., ii, 86. 
Rotatory dispersion. See Dispersion. 
Rotatory power and chemical constitu- 
tion (PIcKARD and Kenyon), T., 
830, 1115; P., 83; (Kenyon), T., 
2226 ; P., 231 ; (KENYON and Pick- 
AkD), T., 2262, 2644, 2677; P., 
232, 243, 262, 273, 307. 
and refractivity (PEAcock), T., 2782 ; 
P., 264. 
theory of the, of liquids (Mazzuc- 
CHELLI), A., ii, 402. 

Rubidium in microcline (VERNADSK]!), 
A., ii, 851. 

Rubidium alloys with potassium, elec- 
trical conductivity of (KURNAKOV and 
NIKITINSKI), A., ii, 417. 

Rubidium salts, conductivity and vis- 
cosity of solutions of (Davis, HuGHEs, 
and Jongs), A., ii, 20. 

Rubidium hydrogen carbonate, dissoci- 

ation pressure of (CAVEN and SAND), 
T., 2752; P., 268. 

nitrate, crystallography of (Durrovur), 
A., ii, 50 

and potassium nitrates, isomorphism 
of (SroRTENBEKER), A., ii, 362. 

platinibromide (GuTsreR, Krauss, 
and v. MU.uer), A., ii, 663. 

Rubremetine, salts of (CARR and Py- 
MAN), T., 1627. 

Rubus discolor (blackberry), colouring- 
matter from (VEccut), A., i, 978. 

Ruminants, digestion in (MARKOFF), 

A., i, 103 
respiration and metabolism in(ZUNTZ), 
A., i, 367. 

Ruthenium, compound of acetylacetone 
and (BARBIERI), A., ii, 375. 

Rye, properties of the proteins of (Grou 
and Friept), A., i, 1119. 


8. 

‘“*Saccharin” (o-benzoicsulphinide), de- 

tection of, in foods (DuRAND), A., ii, 
227. 

Saffron, detection of adulteration in, by 
means of phosphomolybdic acid 
(VEeRDA), A., ii, 305. 

detection of magnesium sulphate in 
(NESTLER), A., ii, 385. 

Safrole, 6-amino-, and 6-nitro-, and their 
derivatives (FouLps and Rosrnson), 
T., 1965; P., 221. 

isoSafrole, polymerides and derivatives 
of (Mayer), A., i, 525. 
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isoSafrole, dibromide, and _ bromo- 
(FouLps and Rosrnson), T., 1971. 
Sage, black, oil of (BuRKE and Scatt- 
ONE), A., i, 1172. 
Salicin, hydrolysis of, ae enzyme action 
(Compron), A., i, 
Salicylaldehyde, sheets ition spectra of 
(Purvis), T., 2489; P., 240. 
Salicylaldehyde-p- -ditolythydrazone 
(BoviIni and GRAZIANI), A., i, 326. 
Salicylic acid, solubilities of, in chlor- 
inated aliphatic hydrocarbons (HERZ 
and RATHMANN), A., ii, 34. 
changes of, in the organism (BALDONI), 
A., i, 1158. 
cadmium salt (icusNER DE ConINCk), 
|, SO 
calcium salt (GicusNER DE CONINCK), 
A., i, 957. 
ethylhydrocupreine salt (VEREINIGTE 
CHININFABRIKEN ZIMMER & Co.), 
A. 3, Gre 
mercuric salts (CECHSNER DE CONINCK), 
A., i, 1070. 


pyridine salts (PFEIFFER, BIRENC- 
WEIG, HoFMANN, and WIND- 
HEUSER), A., i, 835. 

sodium salt, action of (IsENSCHMID), 
A., i, 234. 

halogen esters of (WOLFFENSTEIN), A 
i, 45. 


Salicylic acid, 4:5-dibromo- (LEssER 
and Wetss), A., i, 181. 
Salicylonitrile, 4- and 6-amino- and 
-nitro-, and their derivatives (CousIN 
and VotMAR), A., i, 1069. 
Salicylonitriles, constitution of the sup- 
posed (CousIN and VoLMAR), A.,i, 538. 
Salicyloxyacetylearbamic acid, methyl 
ester (VOSWINKEL), A., i, 22. 
Salicyloxyacetylurethane (VOSWINKEL), 
., i, 22. 
8-Salicyloxyisobutyric acid, a-hydroxy-, 
esters of (FoURNEAU and TIFFENEAU), 
A., i, 138. 
Salicyloyl chloride (KoprTscHnr and 
Karczas), A., i, 180. 
Saligenin, formation of, from salicyl- 
aldehyde by yeast (Mryer), A., i, 786. 
Salinometer, ne con- 
ductivity (CopLtaus), A., ii, 577. 
Salol, equilibrium hetween - naphthol 
sulphonal and (BIANCHINI), A., i, 
832. 
Salts, conductivity of vapours of 
(KALANDYK), A., ii, 763. 
electrical conductivity of mixtures of 
(DoroscnEvsKI and DvorsHANT- 
SCHIK), A., ii, 610. 
hydration of, in concentrated solutions 
(RIESENFELD and MItcHsaAck), A 
ii, 251. 
CVI, 11. 
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Salts, gradual hydrolysis of (WAGNER), 
, ii, 349. 
equilibria in solutions of (ScHPITAL- 
SKI), A., ii, 634. 
containing two solvents of crystallisa- 
tion (MARsH), T., 2368; P., 83. 
complex, formation of (LEY and 
WERNER), A., i, 150. 
crystalline. See Crystalline salts. 
double, eryoscopy of (Corngc and 
Urpaln), A., ii, 428. 
hydrated, drop-weights and surface 
tensions of (MorGAN and SCHRAMM), 
A., ii, 33. 
molten, molecular magnitudes and 
conductivity of (WALDEN), A., ii, 
330. 
neutral, infiuence of, on the dissocia- 
tion of weak acids and bases 
(McBain and CoLEMAN), T., 1517 ; 
P., 135. 
triple, formation of, from aqueous 
solutions (KREMANN and Rope- 
MUND), A,, ii, 463. 
Salt-baths, effect of, on metabolism (H. I. 
and H. A. Marritt), A., i, 618. 
Salt bush, American. See Rhagudia 


hastata. 
Saltpetre. Sce Potassium nitrate. 
Salt solutions, determination of the 
freezing point of (VAN DER LAAN), A 
ii, 799. 
Salvarsan, behaviour of, in the organism 
(ABELIN). A., i, 360. 
Samarium cesium chloride (MEYER, 
WaAssJUCHNOV, Drapier, and Bop- 
LANDER), A., ii, 369. 

dimethyl phosphate (MorGaNn and 
JAmms), A., i, 135. 

ammonium and sodium _ sulphates 
(KeyYEs and JAmgs), A., ii, 370. 


Sandmeyer reaction, kinetics of the 
(WaENTIG and Tuomas), A., i, 
211. 

Sanidine (H1pscu and SEEMANN), A., ii, 
139. 

Santalin, constitution of, and nitro-, and 
their derivatives (CAIN, SIMONSEN, and 
Smith), T., 1335; P., 132. 

Santenone and its derivatives (RIMINI), 
A,, i, 65, 853. 

isuSantenone, and __its 
(Rimtnt), A., i, 66. 

Santolina chamexcyparissus, constituents 
of the oil of (FrANCESCONI and GRAN- 
ATA), A., i, 1134. 

«-Santolinenone, constitution of ee 
CESCONI, GRANATA, and SANNA), A., i, 
1202. 

y-Santolinenoneoxime and its hydro- 
chloride (FRANCESCONI and GRANATA) 
A., i, 1135. 

78 


derivatives 
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Santonin, absorption spectra of alcoholic 
solutions of, and its derivatives 
(MAYER), A., ii, 400. 

Sapogenin from Polyscias nodosa (VAN 
DEK HAAR), A., i, 122. 

a- and §-Sapogenins (AsAHINA and 
Momoya), A., i, 857. 
Saponin, detection of, 
(Campos), A., ii, 783. 
Saponins from Polyscias nodosa (VAN 

DER HAAR), A., i, 122. 

Saponoid in serums (FrrEepogs), A., i, 
1102. 

Sarcosine anhydride, 
(Hermrop), A., i, 328. 

Sardine oil, unsaturated higher fatty 
acids in (MAgIMA and Oxapa), A., 1, 
380. 

Sarsaparilla root, constituents of 
(PowER and Satway), T., 201. 

Sarsapic acid and its methyl ester 
(Power and Satway), T., 205. 

Sarsasapogenin and its acety] derivative 
(Power aud Satway), T., 215. 

Sarsasaponin (PowER and Satway), T., 
213. 

Sassafras oil, hydrogen number of (AL- 
BRIGHT), A., ii, 819. 

Scallop, chemistry of muscle of the 
(Witson), A., i, 901. 

Scandium and its salts (Mryvrr, WaAss- 
JUCHNOV, DraprErR, and BopLAn- 
DER), A., ii, 369. 

compounds, purification of (STERBA- 
Boum), A., ii, 565. 

Scandium sulphate and 

(Wirrn), A., ii, 468. 
acetylacetone (MorGAN and Moss), 
T., 196. 

Scheelite, presence of rare earths in (DE 
RoHDEN), A., ii, 694. 

Schiff's bases, addition of negative 
radicles to (JAMES and Jupp), T., 
1427. 

Science, history of, in the period of 
Priestley—Lavoisier—Dalton (LOEWEN- 
FELD), A., ii, 193. 

Scilla maritima, corstituents of (Kopac- 
ZEWSKI), A., i, 913. 

Scillitia (Kopaczewsk1), A., i, 913. 

Searlesite (LARSEN and Hicks), A., ii, 
851. 

Sea-urchin, eggs of. See Eggs. 

Sea-water. See Water. 

Sebacic acid, ethyl ester, action of mag- 
nesium methyl iodide on (KisLov- 
SKAJA), A., i, 249. 

Seeds, action of carbon tetrachloride and 
disulphide on the germination of 
(RrguM), A., i, 1039. 

influence of carbon dioxide on the 
germination of (Kipp), A., i, 1038. 


in beverages 


preparation of 


sulphide 
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Seeds, action of nitrogenous metabolism 
products on the germination of 
(Siemunp), A., i, 767, 768. 

effect of naphthalene on the germina- 
tion and growth of (CaccrarI), A., 
i, 1161. 

biological action of the proteoses of 
(WELLs and Osporne), A., i, 634. 

disinfection of, by poisons (BoKORNY), 
A., i, 787. 

germinating, toxicity of the juice ex- 
pressed from (DezanI), A., i, 638. 

Indian, urease in (ANNETT), A., i, 
1210. 

Selenazine colouring matters (BAUER), 
A., i, 870. 

Selenic and selenious acids. See under 
Selenium. 

Selenium, catalysis of the transformation 

of, by silver selenide (Marc), A., 
ii, 191; (Bercer), A., ii, 196. 

colloidal (GuTBIER and EMSLANDER), 
A., ii, 264. 

behaviour of, with iodine (BECKMANN 
and GrRUNTHAL; BECKMANN and 
Faust), A., ii, 48. 

action of sodium hyposulphite on 
(TscHUGAEV and CHLOoPIN), A., ii, 
455. 

Selenium alloys with antimony, thermo- 
electric studies of (PELABON), A., ii, 
521. 

with tin, thermo-electric study of 
(PEéLABON), A., ii, 611. 

Selenium bromide, action of, on mag- 
nesium alkyl compounds (PIERONI 
and Cou), A., i, 1198. 

Selenic acid (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 64. 
Selenious acid, detection of small 
quantities of, in sulphuric acid 
(Scumipt), A., ii, 672. 
detection and estimation of (MEYER 
and v. Garn), A., ii, 67. 

Selenium organic compounds, aromatic 
(Pyman), P., 302; (Lesser and 
ScHoEtuer), A., i, 1083. 

with organic arsenic derivatives (FARB- 
WERKE VorRM. MEISTER, Lucius, & 
Brinine), A., i, 609. 

Selenium, estimation of (MryeRr), A.., i, 
288. , 
1-Selenocyanoanthraquinone and _ its 
sulphonic acid, potassium salt (Far- 
BENFABRIKEN VORM. F. BAYER & 

Co.), A., i, 88. 

1- and 2-Selenolanthraquinones (Far- 
BENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 64. 

1-Selenolanthraquinone-5-sulphonic 
acid, sodium salt (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 64. 
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2-Selenomercaptan-4-(3’:4’-dimethoxy- 
phenyl)glyoxaline (SrerHen and 
WEIZMANN), T., 1056; P., 72. 

2-Selenomercaptan-4-(4’:5’-dimethoxy- 
o-tolyl)glyoxaline and its platini- 
chloride (STEPHEN and WEIZMANN), 
(ae. fh ae, 3 

Selenonaphthen, 2-bromo-3-hydroxy- 
(LEssER and SCHOELLER), A., i, 1083. 

Selenonaphthenquinone and its salts 
and derivatives (LESSER and ScHOEL- 
LER), A., i, 1084. 

Selenonaphthenquinonic acid and its 
esters (LESSER and SCHOELLER), A., 
i, 1085. 

Selenopyramidone and its salts (Mr- 
CHAELIS and LANGENKAMP), A., i, 583. 

¥-Selenopyrine and its salts and deriva- 
tives, and 4-bromo-, and 4-nitroso- 
(MicHAELIs and Duntzeg), A., i, 583. 

Selenoxanthic acid, sodium salt (Srock 
and WILLFROTH), A., ii, 200. 

Semicarbazide, action of chloroacetic 

acid on (BAILEY and Reap), A., i, 
1055. 
estimation of (DAtra), A., ii, 504. 

Semicarbazinoacetic acid and its deri- 
vatives (BAILEY and Reap), A., i, 
1056. 

Semicarbazinodiacetic acid and its salts 
and derivatives (BAILEY and Reap), 
A., i, 1055. 

Semicarbazones, investigations on (WIL- 
sOoN, HEILBRON, and SUTHERLAND), 
T., 2892; P., 295. 

Serpentine, alteration product of (HEz- 
NER), A., ii, 666. 

Serum, saponoid in (FRresoks), A., i, 

1102. 
influence of, on pancreatic juice 
(Croun and Epstein), A., i, 618. 

Sesquicitronellene (SEMMLER and Spor- 
NITZ), A., i, 193. 

cycloSesquicitronellene (SEMMLER and 
Spornitz), A., i, 193. 

Sesquiterpene, C,;H.,, from Polyscias 
nodosa (VAN DER HAAR), A., i, 123. 
Sesquiterpene alcohol, C,;H.,0, from 
Java citronella oil (SEMMLER and 

Sporni7z), A., i, 193. 

Sewage, proteolytic enzyme from (Drum- 
MOND), A., i, 462. 

Sewer-gas, comparison of the composition 
of, with that of gases from other 
reservoirs (JESSE), A., i, 1006. 

Sheep, effect of subcutaneous adminis- 

tration of dextrose on the (HUNTER 
and Hit1), A., i, 359. 

wool of. See Wool. 

fasting, nitrogen excretion 
(HunTErR), A., i, 627. 

metabolism of. See Metabolism. 


by 
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Shell-fish, oxygen requirements of 
(MircHELL), A., i, 614. 

Silage, chemical changes during forma- 
tion of (NErpie), A., i, 1211. 

Silica. See Silicon dioxide. 

Silicates and Silicic acid. See under 
Silicon. 

Silicol, analysis of (JAUBERT), A., ii, 
292. 


Silicon, spark spectrum of (CRooKEs), 
A., ii, 693. 

colloidal, preparation of (ASTFALK and 
GurTBirr), A., ii, 725. 

Silicon alloys with aluminium(Roserts), 
T., 1883; P., 143 

with cerium (VoGEL), A., ii, 129. 

with iron (CHARPY and CorNnv), A., 
ii, 566. 

Silicon compounds, researches on (MAR- 

TIN), T., 2836, 2860; P., 271, 272. 

Silicon chlorides, preparation of (MAR- 
TIN), T., 2886; P., 271. 
tetrachloride, interaction of carbamide 
and (WEILAND), A., i, 943. 

Disilicon Aexachloride, action of ethyl 
alcohol on (Martin), T., 2860; P., 
272. 

dioxide (silica) in diatomaceous earths 

(MANZELLA), A., ii, 361. 

solubility of, in mineral acids 
(WunpER and SuLEIMAN), A., 
ii, 292. 

equilibrium in the system forsterite 
diopside and (Bowen), A., ii, 772. 

equilibrium of magnesium oxide and 
(BowEN and ANDERSEN), A., ii, 
562. 

as a plant food (Lunpie), A., i, 
1192. 

dehydration and recovery of, in 
analysis (Gooch, RECKERT, and 
KuziriAn), A., ii, 69. 

estimation of salts in (KuzIRIAN), 
A., ii, 218. 

estimation of, in mineral waters 
(Dene), A., ii, 149. 

Silicic acid, action of hydrogen per- 

oxide on gels of (KOMAROVSKY), 
A., ii, 200. 

structure of gels of (ANDERSON), 
A., ii, 632. ; 

Silicic acids, identification of (TscHER- 
MAR), A,, ii, 648. 

Silicic anhydride, attempt to deter- 
mine the molecular weight of 
(Scowarz and Sturm), A., ii, 559. 

Silicates, chemistry of (JAEGER and 

K.oostEr), A., ii, 363 ; (JAEGER 
and SimeEk), A., ii, 810. 


hydrothermal formation of 
(SCHLAEPFER and Nicci), A., 
ii, 460. 
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Silicon :— 
Silicates, decomposition of, and forma- 
tion of silicic acid gels (THEILE), 


A., ii, 138. 
decomposition of, by soil bacteria 
(BassaALIK), A., i, 1043. 


fusion of, with haloids and sulph- 
ides (WoLosKov), A., ii, 463. 

action of carbonyl chloride on 
(Stuart), A., ii, 49. 

influence of peat on the weathering 
of (N1KtAs), A., i, 368 

soluble, detection of, in soaps (Is- 
NARD), A., ii, 384. 

Persilicates (KOMAROVSKY ; 

A., ii, 200. 

Silicon organic a pr: (Rosison 
and Krippina), T., 40; ae and 
Krppine), T., 679; P., 6; (KipprInc 
and Rosison), , 434. 

Siliconic acids, so-called (MEADs and 
Krppina), T., 679; P., 6. 

Silver, potential of, in non-aqueous 
silver nitrate solutions (GIBBONS 
and German), A., ii, 704. 

absorption of gases by (GuYE and 
GERMANN), A., ii, 727. 
spitting of (BAKER), P., 56. 
colloidal, properties of (Lone), A., ii, 
363. 


JoRDISs), 


distribution and fate of, in the 
body (Voter), A., i, 904; A., ii 
462. 


estimation of silver in (LEHMANN ; 
Danckwonrtt), A., ii, 578. 

equilibrium of, with silver sulphide 
(Bissett), T., 1223; P., 82. 

effect of, on the growth of Aspergillus 
niger (BERTRAND), A., i, 787. 

bivalent, compound er mg 4 (Sca- 
GLIARINI and Guipa), A., ii, 561. 

Silver alloys with copper, “gold and 

nickel (PARRAVANO), A., ii, 845. 

with gold and nickel (DE CESARIS), 
A., li, 57. 

with lead and zine (Boaitcn), 
729. 

with mereury, vapour pressure of 
(EASTMAN and HILDEBRAND), A., 
ii, 800. 

with tin, ageing of (Knienr), T., 639 ; 

.» 28. 
Silver salts, sensitiveness of, to light 

(Fritz), A., ii, 234. 

discovery of the sensitiveness of, to 
light (GuAREscut), A., ii, 788. 

electromotive force of cells containing 
ammoniacal solutions of (Reycu- 
LER), A., ii, 707. 


A., ii, 


solubility of, in silver nitrate solutions 
(Lowry, HAWKEs, PARKER, and 
Ports), 


A.,, ii, 835. 
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Silver cerimolybdate (BARBIERI), A., 
ii, 657 
chlorate, rotation of mixed crystals of 
sodium chlorate and (PxruccA), 
A., ii, 787. 
perchlorate and permanganate, iso- 
morphous ammonia derivatives of 
(SCAGLIARINI and MARANGONI), A 
ii, 772. 
chloride, modification of the molecule 
of (pk HEeEn), A., ii, 125. 
chromate, rings and spirals of (LIEsE- 
GANG), A., ii, 631. 
fluorides (SAcHS and VANINO), 
268. 
fluoride, hydrates of (A. and A. A. 
Guntz), A., ii, 50. 
subfluoride (W6HLER), A., ii, 561. 
haloids, heat of formation of (BRAUNE 
and Korer), A., ii, 536. 
combination of alkali haloids with 
(SANDONNINI and Scarpa), A., 


A,, ii, 


ii, 204. 
double salts of, with silver nitrate 
(ScarPA), A., ii, 203. 


compounds of pone yen or 
arsenobenzene and (Danysz), A 
i, 344. 
hydrazinesulphonate 
VockEropT), A., ii, 358. 
nitrate, existence of a mono-am- 
moniacal (REYCHLER), A., ii, 649. 
migration of ions in ammoniacal 
solutions of (REYCHLER), A., ii, 
707. 
double salts of silver haloids with 
(Scarpa), A., ii, 203. 
selenide, catalysis of the transforma- 
tion of selenium by (Marc), A « 
191; (BERGER), A., ii, 196. 
sulphide, equilibrium of, with silver 
(Bissett), T., 1223; P., 82. 
Silver, removal of sulphur from (Bis- 
SETT), T., 2829; P., 269. 
estimation of, in gold (Dewey), A., 
ii, 778. 
Silver voltameter. See Voltameter. 
Simia satyrus (orang-utan), purine 
enzymes of (WELLS and CALDWELL), 
A., i, 1023. 
Sinigrin, constitution of (SCHNEIDER 
and WREDE), A., i, 977. 
Siphon, intermittent (BrapBuUry), 
ii, 808. 
Skin, black pigment in (Youne), A., i 
1204. 
Slag, basic, analysis of (Popp), A., ii 
576. 


(TRAUBE and 


A., 


estimation of phosphates in (HAUss- 
DING), A., ii, 676. 
Snow, estimation of nitrogen and chlorine 
in (WresNnER), A., i, 472. 
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Soaps (RrYcHLER), A., i, 11. 

viscosity and conductivity of (Kurz- 
MANN), A., ii, 540. 

detection of soluble silicates in (Is- 
NARD), A., ii, 384. 

estimation of free alkali in (BossHARD 
and. HuGGENBERG), A., ii, 218; 
(HEERMANN), A., ii, 293; (KLING, 
GENIN, and FLORENTIN), A., ii, 
294. 

estimation of fatty acids in (BEsson), 
A., ii, 589 

estimation of colophony in (WoLFF 
and Scuouze), A., ii, 393. 

Soap solutions, constitution of (BuN- 
purY and Martin), T., 417; P., 8; 
(McBain and Martin), T., 957; P., 
68. 

Soda, commercial, estimation of free 
alkali in (KLING, GENIN, and FLOREN- 
TIN), A., ii, 294. 

Sodamide, syntheses by means of (HAL- 
LER and BAvER), A., i, 418 ; (RAMART- 
Lucas and HALLER), A., i, 694. 

Sodammonium, hydrogenation with (LE- 
BEAU and Picon), A., i, 946. 

Sodium, preparation of (NEUMANN and 

GIERSTEN), A., ii, 203. 

intensity of the D-lines ot (Woop), 
A., ii, 388. 

specific heat and latent heat of fusion 
of (GriFFITHS), A., ii, 245. 

production of an intense flame of 
(Woop), A., ii, 233. 

electromotive force of cells of solutions 
of, in ammonia (Kraus), A., ii, 
520. 

Sodium alloys with mercury, conduc- 
tivity of (VANsTonk), A., ii, 
330. 

specific volumes and conductivities 
of (Vanstone), T., 2617; P., 
241. 

Sodium salts, electrolysis of mixtures of 
molten potassium and (NEUMANN and 
BERGVE), A., ii, 422. 

Sodium azoimidesulphonate (TRaUBE 

and VocKEropt), A., ii, 359. 
hypoborate (Stock and Kuss), A., ii, 
360. 


perborate, decomposition of, in alkaline 
solutions (SCHENCK, VORLANDER, 
and Dux), A., ii, 553. 
carbonate, ammonia-seda process for 
preparation of (Mason), A., ii, 
461. 
modified ammonia-soda process for 
preparation of (FEDOTEEV and 
Ko.ttunov), A., ii, 268. 
transition temperatures of 
hydrates of (RICHARDS 
Fisk), A., ii, 244. 


the 
and 
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Sodium carbonate, chloride and fluoride, 
combination of (AMADoRI), A., ii, 
49. 

chlorate, rotation of mixed crystals 
of silver chlorate and (PErucca), 
A., ii, 787. 
chloride, relation between the viscosity, 
density and temperature of solu- 
tions of (WALKER), A., ii, 177. 
solubility of the cubic and octa- 
hedral faces of (LE BLAnc and y. 
E.IssAFov), A., ii, 268. 
equilibrium of barium and potassium 
chlorides with (Gemsky), A., ii, 
51 


equilibrium of, with cadmium 
chloride (SuDHAUs), A., ii, 205. 
equilibrium of, with barium and 
strontium chlorides (VorriscH), 
A., ii, 636. 
equilibrium of lead chloride and 
(DEMASSIEUX), A., ii, 271. 
and potassium chloride, equilibrium 
of binary mixtures of (Smits and 
DE Bruyn), A., ii, 100. 
and potassium chloride and nitrates, 
equilibrium of (REINDERs), A., 
ii, 549. 
action of steam on (ENGLISH and 
TuRNER), P., 162. 
hypochlorite, photokinetics of solu- 
tions of (SPENCER), T., 2565; P., 
240. 
ferriperchlorate, ferriphosphate and 
ferrisulphate (WEINLAND and Ens- 
GRABER), A., ii, 182. 
scandium fluoride and sulphate 
(MEYER, WAsssUCHNOV, DraPIER, 
and BopLANDER), A., ii, 369. 
hydrazinesulphonate (TRAUBE and 
VocKERopT), A., ii, 358. 
hydroxide, estimation of, volumetric- 
ally (ALTMANN), A., ii, 70. 
iodide, electrical conductivity and 
viscosity of solutions of, in ethyl 


alcohol and water (WIGHTMAN, 
Davis, Hotmes, and Jongs), A., 
ii, 714. 


hypoiodite, action of, on aldehydes 
(BLAND and Luoyp), A., ii, 820. 

lithium iridochlorides (DELEPINR), 
A., ii, 461. 

molybdate, sulphate and tungstate, 
transformation points of (VAN 
Kiooster), A., li, 167. 

molybdate and tungstate, transforma- 
tion points of (AMADORI), A., ii, 
568. 

peroxide, action of benzidine with 
(Rosst), A., i, 325. 

phosphate, emission of electrons by 
(Horton), A., ii, 412 
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Sodium phosphate, electrolytic reduction 
of (WENGER and HEINEN), A., ii, 


selenite, effect of, on protein metabol- 
ism (CATHCART and ORR), A., i, 768. 
silicates (MorEyY), A., ii, 202. 
silicate, crystalline (Jorpis), A., ii, 
727. 
sulphate, solubility of, 
(Wuire), A., ii, 203. 
specific gravity and coefficients of 
dilation of solutions of (TscuEr- 
NAJ), A., ii, 362. 
compound of, with cadmium sulph- 
ate (CALCAGNI and MArotra), 
A., ii, 52, 205. 
action of, on the dyeing of wool 
(Herz and Barraciouen), A., 
ii, 346. 
samarium sulphate 
James), A., li, 370. 
a? (Rute and THomaAs), 
ae >: P 


in water 


(Keyes and 


hyposulphite, action of hydrogen sulph- 
ide on (SInNAtT), A., ii, 460. 
action of, on sugars (RADLBERGER 
and Sirgmunp), A., i, 15. 

thiosulphate solution, stability of 
N/10 (Bonriscn), A., ii, 482. 

telluride (TscHUGAEV and CHLOPIN), 
A., ii, 455. 

tungstate, transition points of (vAN 
KLoostErR and Germs), A., i, 460. 

Sodium organic compounds :— 

alkyl] thiosulphates, action of hydrogen 
peroxide on (Twiss), T., 36. 

benzylthiosulphate, reaction of iodine 
with (Prick and Jaques), T., 1140; 
Fey Bas 

zine cyanide, preparation and proper- 
ties of (HERz), A., i, 672. 

Soils, properties of (ATTERBERG), A., i, 

1120. 


adsorption in (Harris), A., i, 643. 

adsorption capacity of (ROHLAND), 
A., i, 915 

selective adsorption of (PARKER), A., 
i, 1195. 

adsorption of colouring matters by 
(Haney), A., ii, 312. 

effect of heat on (McGrorGE), A., i, 
470. 

destructive distillation of (Hoim- 
YARD), P., 109. 

effect of heating, on growth (WILson), 
A., i, 644. 

bacteriology of (L6HNIs and GREEN), 
A., i, 634. 

action of antiseptics on growth in 
(Russet and Buppry), A., i, 242. 

action of acid solvents on the phos- 
phates of (PrescorT), P., 137. 
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| Soils, aldehydes in (ScHREINER and 


SKINNER), A., i, 1195. 

arsenic in (GREAVES ; ZuccARI), A., 
i, 128. 

benzene derivatives in (SHOREY), A., i, 
916. 

manganese in (SKINNER and SULLI- 
vAN), A., i, 1196. 

nitrogenous compounds in (VALMARI), 
A., i, 792. 

nitrogen metabolism in (GREEN), A., 
i, 1113 

influence of arsenic on nitrification and 
ammonification in (GREAVEs), A., i, 
236, 237. 

action of calcium and magnesium car- 
bonates on nitrification in (KELLEY), 
A., i, 644. 

influence of organic substances on 
nitrification in (BARTHEL), A., i, 
1034 ; (Kossowrcz), A., i, 1159. 

effect of sodium salts on nitrification 
in (LirpMAN and Bunregss), A., i, 
1114, 

effect of lime on (ENGELS), A., i, 469. 

effect of sulphur on (PETERSON), A., i, 
914 ; (VoRLCKER and Lin7), A., i, 
1196. 

formation and decomposition of higher 
oxides of manganese in (SOHNGEN), 
A., i, 471. 

mineral constituents of, and their 
solution (HALL, BRENCHLEY, and 
UnpEerwoop), A., i, 126. 

solubility of constituents of (FIscHER), 
A., i, 1043. 

decomposition of silicates by bacteria 
in (BASSALIK), A., i, 1043. 

volatilisation of ammonia from (LEM- 
MERMANN and FREsENIvs), A., i, 
1120. 

transformations of nitrogen in (Min- 
TER and Rosson), A., i, 244. 

acid, in Assam, manurial experiments 
with (Mrceirt), A., i, 1212. 

acid mineral, manurial experiments 
with (DarkuHARA), A., i, 1211. 

arable, catalytic action of (KaPPEn), 

A., i, 644. 
estimation of nitrates in (RUSSELL), 
A., i, 471. 

clay, estimation of humus in (BEAM), 
A., ii, 312. 

Hawaiian, organic nitrogen in (KEL- 
LEY), A., i, 368, 472; (KELLEY 
and THompson), A., i, 472. 

effect of heat on (KELLEY and Mc- 
GrorGeE), A., i, 1044. 
Kentucky, origin of manganese in 
(SHEpDD), A., i, 1164. 
loam, distribution of constituents in 
(STEINKOENIG), A., i, 1944, 
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Soils, red, constituents of (BLANCK and 

DosreEscv), A., i, 915. 

of the United States, radioactivity of 
(Moore), A., ii, 416. 

estimation of acidity of (HUTCHINSON 
and MaAcLENNAN), A., ii, 784; 
(MovuLTon and TrowsrInGE), A., 
ii, 828. 

estimation of the adsorption capacity 
of (Oryne), A., ii, 

estimation of carbon in (Ames and 
GAITHER), A., ii, 676. 

estimation of ferrous iron in (Mori- 
son and Doyneg), A., i, 470. 

estimation of the lime requirement of 
(Bizzeut and Lyon), A., ii, 150. 

estimation of nitrates in (LIPMAN and 
SuHarp), A., ii, 145. 

estimation of phosphorus in (PreEs- 
coTT), A., ii, 576. 

estimation of soluble constituents of 
(Hurtin), A., ii, 760. 

estimation of soluble salts in (BEAM 
and FrEAk), A., ii, 828. 

Soja-bean, action of urease from (VAN 
SLYKE and CULLEN ; MARSHALL), A 
i, 606. 

Solangustidine and its salts and acetyl 
derivative (TuTIN and CLEWER), T 
565; P., 7. 

Solangustine and its salts (TuTIN and 
CLEWER), T., 564; P., 7. 

Solanidine ether and its derivatives 
(Oppo and CEsarts), A., i, 1174. 

Solanine-s and its derivatives (Oppo and 
Cesanis), A., i, 1141, 1173, 1174. 

Solanum angustifolium, constituents of 
(TuTIn and CLewEr), T., 559; P., 7. 

Solid, exchange of matter between a, and 
its saturated vapour (MARCELIN), A., 
ii, 535. 

Solids, specific heat of (v. Jirrnenr), A., 

ii, 99, 244, 337. 

change of volume on solution of 
(Cavazzi), A., ii, 439. 

effect of change of temperature on 


mixtures of (WESSELS), A., ii, 
426. 

velocity of evaporation of (MARCELIN), 
A., 11, 534. 

heated, emission of electrons from 
(Horton), A., ii, 794. 


Sols, coagulation of (WALPOLE), A., ii, 
547. 

Solubility, apparatus for determination 
of, at high temperatures (TscHUGAEV 
and Cuuopin), A., ii, 348. 

Solutes, distribution of solvent between 
(DoroscHEVsKI and DvoRSHANT- 
SCHIK), A., ii, 419, 610. 

Solution, molecular state of substances 
in (DHAR), A., ii, 180. 
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Solutions, magnetic susceptibility of 

(QUARTAROLI), A.,, ii, 619. 

surface tension of (PADOA and TABEL- 
LINI), A., ii, 252. 

adsorption from (WILLIAMS), A., ii, 
111, 807; (v. GrorGrIEvics and. 
Diet), A., ii, 541. 

dilatation of (CABRERA), A., ii, 544. 

influence of neutral salts on the con- 
dition of ions in (PomA and Pa- 
TRONI), A., i, 440. 

processes operative in (ARMSTRONG 
and Wortey), A., ii, 441, 442; 
(ARMSTRONG and WALKER), yw ii, 
629. 

formation of compounds in (DHAr), 
A., ii, 250; (Drucker), A., ii, 
251. 

aqueous, magnetic properties of (Gray 

and Brnsr), zy seer: ©. M1 
diffusion in (OsBoRNE and JACKSON), 
A., ii, 629. 

concentrated, application of the dilu- 
tion law to (KENDALL), A., ii, 544. 

dilute, relation between the specific 
heat and concentration of (CzuKoR), 
A., ii, 337. 

dispersoid. See Dispersoid. 

ideal concentrated (BRrONsTED), A., 
ii, 251, 442 ; (Nernst), A., ii, 251. 

solid, heat of formation of (FuorEe and 
Saxton), A., ii, 712. 

Solvents, surface tension at the a 
separating two (LORANT), A., ii, 
431. 

distribution of, between solutes (Doro- 
SCHEVSKI and DvVoRSHANTSCHIK), 
A., ii, 419, 610 
action of electrolytes on the dissociating 
ower of (SACHANOV), A., ii, 419. 
influence of, on rotation of optically 
active compounds (PATTERSON and 
Po.t.ock), T., 2322; P., 234. 
with small dielectric constants (SAcH- 
ANOV and PRscHEBOROVSK)), A., ii, 
92. 
inorganic (MoLEs), A., ii, 812. 
Soot, products isolated from (KNECHT 
and H1BBErT), A., i, 794. 
Sound, velocity of, in argon (STRIEDER), 
A., ii, 700. 

Soy-bean. See Soja-bean. 
Sparteine, action of, on 
(RUHLAND), A., i, 365. 
Spectra of flames (BANCROFT 

WEIsER), A., ii, 317. 
of the ose latory discharge in gases 
(Brunett!), A., ii, 785. 
absorption, and fluorescence (BALY), 
A., ii, 318. 
and tautomerism (BIELECKI and 
HENRI), A,, ii, 318, 319. 


living cells 


and 


ii. 1168 


Spectra, absorption, diffraction grating 
for examination of (Saxon), A., 
ii, 378. 

calculation of, from chemical con- 
stitution (BIELECKI and HENRI), 
A,, ii, 399. 

influence of low temperatures on 
(MazzvccHELL}), A., ii, 761. 

of acids and their salts, relation be- 
tween (WricHr), T., 669; P., 
39. 

and constitution of benzene deriva- 
tives (VALIAscCHKO and Drv- 
SHININ), A., ii, 231. 

of colouring matters (EcKERT and 
PuMMERER), A., ii, 510. 

of aliphatic diketones (BIELECKI 


and Henri), A., ii, 319. 
of ketones (G. G. and J. A. R. 
HENDERSON and JIEILBRON), A., 
ii, 318. 
of mercury compounds (CRYMBLE), 
T., 658 ; P., 16. 
of ni-kel derivatives of nitroamines 
(FRANCHIMONT and Backzr), 
A., ii, 83. 
vitrated phenylhydrazones 
(Hewitt, JOHNSON, and Pops), 
T., 344; P., 4. 
of alkaline picrylalkylnitroamines 
(FraNcHIMONT and _ BAcKER), 
A., is, 83. 
of aromatic organic compounds 
(Puxvis), T., 1872; P., 141. 
of substances contaming two henz- 
ene nuciei (Purvis), T., 590; 
P., 23. 
emission, of gases (CROZE), A., ii, 
600 


of 


of gases, effect of high-frequency 
discharges on (LAwson), A., ii, 3. 

fluorescence, of gases (Woop and 
Hemsaecn), A., ii, 401; (Srev- 
BING), A., ii, 695. 

high frequency, of elements (NIcHOL- 
son), A., ii, 325; (MosE.ey), A., 
ii, 326: (Hicks; RyppBErso), A., ii, 
599; (VAN DER Broek), A., ii, 
792. 

pole, of elements in Geissler tubes 
(ReisMANN), A., ii, 314. 

Réntgen ray, of elements (MosELEY), 
A., ii, 14. 

ultra-red (BserruM), A., ii, 693. 
absorption, of gases (v. Bar), A., 


ii, 6. 
ultra-violet absorption, relation be- 
tween, and chemical constitu- 
tion (BIELECKI and HEnnr!), 
A., ii, 230. 
of aliphatic acids (HENRI), A., 
ii, 6 
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Spectra, ultra-violet absorption, of carb- 
oxylic and thiocarboxylic acids 
(HANTzscH and Scuarr), A., 
ii, 5. 

of aliphatic ketones and alde- 
hydes (Brececki and HENRI), 
A., ii, 7. 

of metallic salts (RETSCHINSKY), 
A., ii, 83. 

of various organic compounds con- 
taining chromophoric groups 
(BKIELECKI and Henri), A., ii, 


of elements (L. E. 
Biocn), A., ii, 509. 
of meta!s (EpER), A., ii, 4. 
Spectral lines, effect of the eleciric field 
on (Stark), A., ii, 2; (STARK and 
Wenpr), A., ii, 314; (STARK and 
KinscusaumM), A., ii, 315. 
Spectrometer, X-ray, analysis of crystals 
with the (Brace), A., ii, 181. 
Spectrum analysis (DE Broctik), A.,, ii, 


and 


i . 


and chemical equilibria (Hirric), A., 
ii, 597. 

by means of the secondary rays of 
Routgen rays (DE Broc.ie), A., ii, 
694. : 


Spermize, nature of (RepREw), A., i, 460. 
Speziaite from Traversella (CoLomBa), 
A.. ii, 572. 
Sphagna, constituents of (GULLY), A., 
i, 124. 
Sphagnum, humic acids from (TAcKE, 
Denxscu, and ARND), A., i, 1194. 
Sphagnum peat, colloids] chemistry of 
(OpEN), A., i, 500, 1165. 
Sphingomyelin (LEVENE), A., i, 1147. 
Sphingosine (LEVENE and Wes’), A., i, 
1141. 
oxidation of (LEVENE and WEst), A., 
i, 308. 
Spinal cord, frog’s, effect of narcosis on 
the (WINTERSTEIN), A., i, 621. 
effect of solutions of inorganic salts 
on the (UNGER), A., i, 621. 
Spinel, eutectic mixtures of magnetite 
and (Vocr), A., ii, 476. 
Spirits, detection of methyl alcohol in 
(Vivario), A., ii, 780. 
8-Spodumene (JAEGER and SIMEk), A., 
ii, 810. 
Stalagmometric studies of colloids and 
— (BERCZELLER), A., ii, 715, 
16. 
— and Stannous salts. See under 
in. 
Starch, preparation of dry soluble 
(CHAPIN), A., ii, 739. 
effect of the electric discharge on 
solutions of (Lés), A., i, 500. 
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Starch, adsorption of cupric hydroxide 
by (Rakovsk]), A., il, 434. 
diastatic decomposition of (SAmEc), 
A., i, 930. 
products of hydrolysis and degrada- 
tion of (v. Friepricus), A., i, 
145. 
granules, action of diastase on (BAKER 
and Huron), T., 1529; P., 133. 
action of hydrochloric acid on (DAIsuH), 
T., 2053, 2065; P., 225, 226. 
estimation of (Davis and Datsun), A., 
ii, 588. 
Starches, plurality of (TANRET), A., i, 
665. 
Stassfurt deposits (Rdzsa), A., ii, 376. 
Steam, new generator for (MURRAY), A., 
ii, 193. 
Steapsin (MELLANBY and WOOLLEY), 
A., i, 1020. 

Stearic acid, refractive indices of mix- 
tures of palmitic acid, oleic acid 
and (PAscaL), A., i, 654. 

equilibrium of, with tristearin and 
palmitic acid (KREMANN and 
Kropscn), A., ii, 637. 

surface tension at the interfaces of 
solutions of, and solutions of alkalis 
(Grou and Gotz), A., ii, 715. 

salts of, with heavy meta's, and their 
pyridine compounds (KoEnI6é), A., i, 
53 


ammonium salt (McMaster), A., ii, 
1122. 

hexamethylenetetramine salt (RODER 
Bruno RaarE AKTIENGESELL- 
SCHAFT and WOsEr), A., i, 920. 

halogen-ethyl esters (FouRNEAU and 
Pace), A., i, 938. 

Stearic acid, dibremo-, and dibromo- 
hydroxy-, action of potassium 
anilide and phenoxide on (Honov- 
s<1), A., i, 655. 

By-dibromo-, y-hydroxy-, B- and y- 
iodo-, and their derivatives (ECKERT 
and HALta), A., i, 12. 

hydroxy-, action of oxalic acid and of 
phosphorus pentoxide on (FokIn), 
A., i, 656. 

dihydroxy-, action of fused potassium 
hydroxide on (LE SveEuR and 
WiruHeErs), T., 2800; P., 257. 

a-thiol-, and its potassium salt 
(Ecxrert and HAutA), A., i, 14. 

Stearin, paliitin, and olein, refractive 
indices of mixtures of (PAscAL), 
A., i, 654. 

pyrophosphate, metallic salts of (REN- 
SHAW and STEVENs), A., i, 1047. 

Stearylcholine salts (FouRNEAU and 

PaGE), A., i, 939. 

Steel. See under Iron. 
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Stereoisomerism, historic documents 
concerning (PATERNO), A., i, 1. 

Steric. hindrance, influence of, on 
acylation (MreLpoLA and HOo..ety), 
T., 410; F., 

Sterols, classification of (Dor&E), A., i, 
169. 

Stibinobenzene, di-m-amino-, and mm/’- 
diamino-pp’-dihydroxy- (CHEMISCHE 
FABRIK VON HEYDEN), A., i, 217. 

Stibium sulphuratum aurantiacum, 
analysis of (LEHMANN), A., ii, 680. 

Stigmasterol (Power and Satway), 
T., 212. 

Stilbene, sodium derivative of (SCHLENK, 
ApPENRODT, MICHAEL, and THAL), 
A, i, 397. 

Stilbene, di-p-chloro-, and its dibromide 

(SpAtuH), A., i, 823. 
a-chioro-4:4’-dinitro-, and  4:4’-di- 
nitro-, dichloride (PFEIFFER and 
KraMER), A., i, 32. 
Stilbenes, synthesis of (SpATH), A., i, 
99 
Still-head, simpe (PLUcKER), A., ii, 28. 
Stirring apparatus, efficient (GLUUD 
aud Kempr), A., ii, 728. 
for test tubes (ScHAUMBURG), A., ii, 
119. 
Strontium, metallic, preparation of 
(NEUMANN and Bere6ve), A., ii, 
365. 
are and spark spectra of (Hamper), 
A., ii, 316. 
formation of compounds of magnesium, 
barium and, analogous to apatite 
and wagnerite (WINTER), A., ii, 
126. 

Strontium chloride, equilibrium of, with 
barium, potassium and sodium 
chlorides (Vortiscn), A., ii, 636. 

equilibrium of calcium chloride with 
(ScHAEFER), A., ii, 204. 
potassium chromate (BARRE), A., ii, 
279. 
hydrazinesulphonate (TRAUBE aud 
VockEropt), A., ii, 358. 
nitrate, solubility of, and of its 
mixtures with potassium nitrate 
(FinpDLAY, Morcan, and Morris), 
Toy 200g Fe ee 
carbonylferrocyanide (MULLER), A., ii, 
537. 
Strophanthin, physiological action of 
(Straus), A., i, 361. 
action of, on the frog’s heart (Gorr- 
SCHALK), A., i, 234. 
estimation of, in seeds and tincture of 
Strophanthus (LAMPART and MUt- 
LER), A., ii, 307. 

Strophanthus drugs, constituents and 

action of (HEssEL), A., i, 111. 
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Strychnine, oxidation products of 
(Leucus and ScHWAEBEL), A., i, 79. 
detection of (WaAsicKy), A., ii, 688 ; 
(Guérin), A., ii, 825. 
estimation of, in presence of brucine 
(Dorr), A., ii, 759. 
estimation of, in presence of quinine 
(Stmmonps), A., ii, 307. 
Strychninolone, isomeric forms of, and 


their derivatives (LrvcHs and 
ScHWAEBEL), A., i, 861. 

Strychnos alkaloids (Levcns and 

ScHWAEBEL), A., i, 79, 861; 


(Leucnus and Ravcn), A., i, 199, 
317 ; (Levucus), A., i, 429. 
estimation of (AzADIAN), A., ii, 307. 

Styrax japonica, saponin from (ASAHINA 
and Momoya), A., i, 856. 

Styrene iodohydrins, action of tertiary 
amines on (TIFFENEAU and Fovur- 
NEAU), A., i, 529. 

Styrene, p-bromodichloro- (Iocirscn), 

“» & 
w-bromo-m-nitro- (REICH and KoEu- 
LER), A., i, 41. 
a-chloro-p-w-dinitro- 
PritscH, PANSKY, 
HEUSER), A., i, 838. 
w-dicyano-o-nitro- (HELLER 
WunDERLICH), A., i, 864. 
alloStyrene, w-bromo-m-nitro- (WOoLL- 
RING), A., i, 280. 

Styreneimine and its picrate (WoLrF- 
HEIM), A., i, 678. 

Styryl methyl ketone, m-amino-, de- 
rivatives of (KAUFFMANN and BuRCK- 
HARDT), A., i, 55. 

2-Styryl-4:5:7-trimethylbenziminazole 
ang 2-p-nitro- (BocERT and BENDER), 
A., i, 580. 

Sublimation, temperature of (Joy), A., 

ii, 104. 

quantitative, apparatus for (PHILIPPE), 
A., ii, 285. 

Substance, C,Cl,, from hexachloroethane 

and copper bronze (PRINs), A., 1,649. 

C,H,,0,N,, extracted from muscle 
(Jona), A., i, 351. 

C,H,,ON,, extracted from muscle 
(Jona), A., i, 351. 


(PFEIFFER, 
and WIND- 


and 


C,H,.0;, from  cotton-root bark 
(PowER and Brownine), A., i, 
1163. 


CyoH 03, from angelicalactone and 
sodium ethoxide (LosaniTscn), A., 
i, 807. 

C9H,.03, from 8-hydroxybutaldehyde 
and phloroglucinol (WENZEL), A., i, 
76. 

Cy9H,,0, from hydrogenation of acety]- 
enedicrotonaldehyde (DuPont), A., 
i, 135. 
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Substance, C,,H,,0,, from 8-hydroxy- 


butaldehyde and 
(WENZEL), A., i, 75. 

CyoH,,02., from reduction of ethyl 
cyclohexanediacetate (KENNER), T., 
2697. 

C,9H,,0,N,, from ethyl cyanimino- 
carbonate and  phenylearbimide 
(HovusBen and Scumipr), A., i, 26. 

C,9H,;0,N, from angelicalactone and 
sodium ethyl cyanoacetate (LOSAN- 
IrscH), A., i, 807. 

C,.H,,9,N.2, from acetodinitrile and 
cyanoacetic acid (v. MEYER, BERGE, 
OEHLER, and ScHLETTER), A., i, 
1000. 

C,.H,;0,N, from saponification of 
ethyl a-cyanophenylpyruvate (Bov- 
GAULT), A., i, 839. 

C,,H,,ONBr,, from ethylation of 
2:6-dibromo-p-aminophenol (MEL- 
poLa and Ho.LueE ty), T., 1473. 

C,3H,,0;, from cotton-root bark 
(PowER and Browntne), A., i,1163. 

C,,H,,0;, from vanillin and phloro- 
glucinol (WENZEL and FINKEL- 
STEIN), A., i, 77. 

C\,H,,Cl,, from acetylene and hydro- 
gen chloride (Losanitscn), A., i, 7. 

C,,H,0;N., from perinaphthindautri- 
one and carbamide (ERRERA and 
SorcGks), A., i, 59. 

C,,H,,ON;, from  3-acetyl-2:4-di- 
methylpyrrole, pyridine, and cyano- 
gen bromide (FiscHER and ZIMMER- 
MANN), A., i, 319. 

C,,H,O,NCl,, from 6-keto-5-benzoyl- 
2:4:7-tri-(trichloromethy])-1:3:5-di- 
oxazseptan and potassium hydroxide 
(CROWTHER, McComBIE, and 
READE), T., 941. 

C,,H,O,NCI, Brg, from 2-keto-5-benz- 
oy!-7-trichloromethy]-2:4-di(tri- 
bromomethy])-1:3:5-dioxazseptan 
(CROWTHER, McComBir, and 
READE), T., 946. 

C,;H,,;Cl,, from benzene and hydro- 
chloric acid (Losanitscn), A., i, 7. 

C,5H,,0;N;, from methylation of 
benzylisopicramic acid (MELDOLA 
and HoLue.y), T., 2083. 

C,5H,,03N2, from condensation of 
4:5-dimethylpyrrole-3-carboxylic 
acid and formaldehyde (Pitory, 
Stock, and DorMANN), A., i, 755. 

CigHyo, from magnesium phenyl- 
acetylene bromide and nitrobenzene 
(loctrscH), A., i, 396. 

C,gH,O,, from naphthalene-1:4:5:8- 
tetracarboxylic auhydride, ethyl 
malonate and zinc chloride (FREUND 
and FLEISCHER), A., i, 35. 


phloroglucinol 


INDEX OF 


Substance, C,,H.,0,, and its semicarbaz- 
one, from ethyl as-dimethylsuccinate 
and ethyl oxalate (HAWorrH and 
Kine), T., 1347. 

CygH20j9Nj9, from diazotised 2:4- 
dinitroaniline (MEYER, IkscHICcK, 
and Scu.ésseEr), A., i, 885. 

C,,H,,0,N, from sodiophenylaceto- 
nitrile and angelicalactone (Losa- 
NITSCH), A., i, 807. 

C©,,H,,40;,N.83, from nitrobenzene and 
sulphur (EcKERT), A., i, 60. 

C,,H,,0, from sodamide and aé-di- 
benzoyl-y-methylbutane (BAUER), 
A., i, 701. 

C,,H,,N,Cl, and its picrate, from 


pyridine, a-phenyliminobenzyl 
chloride and hydrogen cyanide 


(Mumm, VoLquartTz, and Hesse), 
A., i, 535. 

C,,H,,0;N,, from phenylhydrazine 
and methyl 2-chloro-3:5-dinitro- 
benzoate (KENNER and CurrIs), T., 
2735. 

C,,H,,0,N,, from oxidation of 
strychnine (LEUcHS and ScHWAE- 
BEL), A., i, 80. 

CogHg0,3, from ethyl as-dimethyl- 
succinate and ethyl oxalate 
(Haworth and Kine), T., 1347. 

Cy>H,,ON, from benzylamine and 
benzophenone (PATERNO, CHIEFFI, 
and Perret), A., ii, 322. 

Coo9H.,0;N, from oxidation product 
of cepheline (CARR and PyMAy), 
T., 1636. 

C.9H,,0,;NCl,, from oxidation of 
cepheline (CAnk and Pymay), T., 
1635 ; P., 158. 

C,, H,,0,, from dimethyl phloroglucinol 
and furfuraldehyde (WenzeEL and 
LAzAk), A., i, 76. 

C,,H,,ON, from p-toluoylnitrile and 
benzophenone (PATERNO, CHIEFFI, 
and PERRET), A., ii, 323. 

C,,H,,0;N,, from oxidation of 
strychnine (LEvcHS and SCHWAE- 
BEL), A., i, 80. 

C,,H,,0,N,, from magnesium methyl 
iodide and gallonitrile trimethyl 
ether (HaRDING), T., 2799. 

C.3;H,,N;Cl, and its salts, from 
quinoline, a-phenyliminobenzyl 
chloride and hydrogen cyanide 
(Mumm, VoLquarrz, and HEsseg), 
A., i, 535. 

C,,H,.O0;, from valerolactone and 
heptaldehyde (LosanitscH), A., i, 
693. 

C.,H,,ON,, from styrene and nitroso- 
dimethylaniline (Meyer, IRscHIcK, 
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and ScHLOssER), A., i, 885 
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Substance, C,,H,,0,NS, from 2-thio- 
naphthen-2-indole and phenyl- 
acetyl chloride (GESELLSCHAFT FUR 
CHEMISCHE INDUSTRIE in BASEL), 
A., i, 87. 

C,;H,,0,N,, from ethy] benzoylacetate 
benzaldehyde and ammonia (AsA- 
HINA and Kuropa), A., i, 880. 

C,,H2203, from oxidation of benzoyl- 
tetraphenyl-48-propenol (HAHN and 
Murkay), A., i, 1077. 

C,,H,,0, from 1-methyleyclohexan- 
3-one and a-naphthol (SEN-Gurra), 
T., 409. 

C.,H3,0,N,Cl,, and its derivatives, 
from oxidation of dianisidine (Morr), 


A., i, 1005. 
Cy9H220, (two), from benzoin and 
oxalyl chloride (McComsie and 


ParKEs), T., 1690. 

C32H3202, and its nitro-derivative from 
a-naphthol and cyclohexanone (SEN- 
Gupta), T., 408. 

CyoH3,0,Ne, from the nitroso-deriva- 
tive of benzaldehyde-p-nitrophenyl- 
hydrazone (Crusa and Toscut), A., 
i, 335. 

CgoHsoClyo, from benzene and hydro- 
chloric acid (LosANniItscn), A., i, 7. 

Substances, pure, preparation of, by 

means of diffusion (JoHNsTON), A., ii, 

111. 

Succinamic acid, magnesium salt (Ley 

and WERNER), A., 1, 151. 

Succinamide, behaviour of, in phloridzin 

diabetes (STEINHAUSEN), A., i, 1156. 

Succinamide-d-glucoside (FiscHER), A., 

i, 662. 

Succinhydrazides (SERNAGIOTTO 

PARAVAGNO), A., i, 813. 

Succinic acid, optical rotatory power of 
derivatives of (CLoueH), T., 49 ; P., 
307. 

compounds of esters of, with stannic 
chloride (PFEIFFER and HALPERIN), 
A., i, 923. 

and dibromo-, pyridine salts (PFEIF- 
FER, BIRENCWEIG, HOFFMANN, and 
WINDHEvSER), A., i, 835. 

uranyl salts (CourTots), A., i, 802. 

detection of (HicHSNER DE CONINCK), 
A., ii, 224. 

Succinic acids, halogen-substituted, 
stereochemistry of (HOLMBERG), A., 
i, 139. 
dibromo-, action of benzylamine on 
(FRANKLAND), T., 2897; P., 260. 
Succinic acid series, studies in the 
(MorrE.L), T., 1733, 2698; P., 175, 
257 


and 


Succinimide, behaviour of, in phloridzin 
diabetes (STEINHAUSEN), A., i, 1156. 


ii, 1172 


ow ee — salt (Ley and WEr- 


NER), A., i, 151. 
Suceinimide-d- plucosie, tetra-acetyl | 
derivative ( ISCHER), A., i, 662. 
Succinimino-8-gnoscopine ’ (Hore and 
ROBINSON), cm 2093. 


Suceinyl chloride, preparation and re- 
actions of (MorrELL), T., 1733; I 
175. 

Succinylsuccinic acid, 
their reactions with ammonia and 
amines (LIEBERMANN), A., i, 658. 

Sucrose, heat of combustion of (DickIN- 

son), A., ii, 802. 

action of moulds on (VAUVEL), A., i, 
238. 

inversion of (v. LippMANS), A., 
253. 

inversion of, by acids, in water-alcohol 
solution (Burrows), T., 1260; P., 9. 

inversion of, by aspartic acid (RADL- 
BERGER and SIEGMUND), A., i, 930. 

inversion of, by invertase (Hupson), 
A., i, 1147 ; (Hupson and Parne), 
A., i, 1148. 

detection of, in urine (JOLLEs), 
75. 

estimation of, by Herzfeld’s method 
(STROHMER), A., ii, 303. 

estimation of, in presence of lactose 


esters of, and 


i, 


A., &, 


(RaksHIt), A., ii, 500. 
Sugar, formation of, from fat (Rousrr- 
SCHER), A., i, 106. 
in blood, normal concentration of 
(SHAFFER), A., i, 1183. 
variations in the, under various 


conditions (Scott; Ersrrin and 
BakEur), A., i, 894. 


—— of, from the blood 
MAcLEop and PEARCE), A., i, 446 ; 
(KLEINER and MELTZER), rs , i, 447. 


in “he liver of cold-blooded animals 
(FROHLICH and PoLLAK), A., i, 
1019. 

combustion of, in pancreatic diabetes 
(VerzAr and Krauss), A., i, 1108; 
(Krauss and Seinen; VerzAr), 
A., i, 1109. 

of blood-plasma (Brerry and Fan- 
DARD), ie i, 218; (Brerry and 
Rance), A., i, 346. 

consumption of, in normal and dia- 
betic hearts (CRUICKSHANK and 
Patrerson), A., i, 225. 

estimation of (ROSENBLATT ; Bang), 
A., ii, 75. 

estimation of, by Clerget’s method 
(STANEK), A., ii, 390. 

estimation of, in blood wweey 
A., ii, 223; (Kraus), A., ¥ 390 ; 

» im 


(GARDNER and wat 
783 ; (SHAFFER), A 


-, li, 819. 


| 


INDEX OF SUBJECTS. 


Sugar, ——— of, in molasses 
(STANEK), A ., li, 586, 
estimation of, colorimetrically, in 


urine (RrecLeR), A., ii, 391. 
Sugars, dissociation constants of (MI- 
CHAELIs), A., i, 16. 
viscosity of solutions of (PowELt), 


~ * 
alkylation of (HAworrtH), P., 293. 
reduction of cupric salts by (CRAMER), 
* P., 293. 
inversion of (GiLLET), A., ii, 750. 
compounds of, with pyrimidines 
(THANNHAUSER and DorFMULLER), 
A., i, 739. 

permeability of blood-corpuscles to 
(Kozawa), A., i, 448, 449. 

utilisation of injected (HoGAN), A., 
1157. 

content of, in linseed (VAN KAMPEN), 
A., i, 367. 

formation of, in the liver (BAnREN- 
SCHEEN ; Isaac), A., i, 226; (EMB- 
DEN and GrigsBAcH), A., i, 900. 

value of, in feeding of infants (Has- 
KELL), A., i, 348. 

effect of, on blood serum 
HALDEN and BASSANI; ABDER- 
HALDEN and WILDERMUTH; AB- 
DERHALDEN and GRIGORESCU), A., 
i, 765; (ROHMANN and KuMmaGaAl), 
A., i, 766. 

racemic, resolution of (VoToceK and 
VESELY), A., i, 664. 

reducing, action of lime on (SCHWEIZ- 

Ek), A., i, 142. 
estimation of, volumetrically (CAR- 
LETTI), A., ii, 74. 

table for calculating, from the weighed 
copper oxide (v. FELLENBERG), A 
ii, 303. 

ev aporation of water during ~~ test- 
ing of (BATEs and PHE LPs), A = ' 
682. 

estimation of, in beet molasses (SAIL- 
LARD, WEHRUNG, and Rusy), A 
ii, 682. 

estimation of, in foods (MUTTELET), 
A., ii, 751. 

Sugar-beet, manuring, 
(STROHMER and FALLADA), 
642. 

Sugar diuresis, colloidal chemistry of 
(FIscHER and Syxgs), A., i, 903. 

Sugar up, dissociation processes in 
the (NEF), A., i, 490. 

Sugar solutions, viscosity of (GREEN), 
P., 158. 

4-Sulphamo-1l-phenyl-2:3-dimethyl-5- 
pyrazolone, mercury derivative 
(GIVAUDAN and SCHEITLIN), A., 
91. 


(ABDER- 


with magnesia 
ay & 


of 
i, 
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Sulphates. See under Sulphur. 
Sulphides, estimation of, in lime liquors 
(Biockry and Meup), A., ii, 574. 
organic complex compounds of platin- 
um with (TscHUGAEV and CHLOPIN), 
A., i, 479. 
soluble, electromotive behaviour of 
(WELLs), A., ii, 614. 

Sulphinic acids, reduction of, by hydro- 
gen bromide (Frigs and Scuntr- 
MANN), A., i, 676. 

Sulphinyl-lactic acid, chloro-, ethyl ester 
and chloride of (FRANKLAND and 
GARNER), T., 1110; P., 85. 

di-Sulphoacetic acid, chloro-, d-hydroxy- 
hydrindamine salt (Pore and Reap), 
T., 814. 

4-p-Sulphobenzeneazo-2-methyl-a- 
naphthylamine (Lesser and AczgL), 
A., i, 34. 

2-p-Sulphobenzeneazo-4-methyl-a-naph- 
thylamine and its sodium salt (LEssER 
and GLASER), A., i, 33. 

Sulphocarbon oil (CANZONERI and BIAN- 
CHINI), A., ii, 821. 

Sulphohalite (GALE and Hicks), A., ii, 
775. 

p-Sulphomethylaminophenyl salicylate 
and its salts (ABELIN, BURGI, and 
PERELSTEIN), A., i, 283. 

Sulphonal, equilibrium between 8-naph- 
thol salol and (BIANCHINI), A., i, 832. 

Sulphonamides, aliphatic, alkylation and 
hydrolysis of (JonNsoN and AMBLER), 
A., i, 264. 

4-Sulpho-l-naphthol-2-carboxylic acid 
chloride (FARBENFABRIKEN VORM. F. 
Bayer & Co.), A., i, 45. 

1-Sulpho-2-naphthol-3-carboxylic acid, 
chloride of (FARBENFABRIKEN VORM. 
F. BAYER & Co.), A., i, 45. 
Sulphones, Friedel and Crafts’ synthesis 
of (OLiviER ; Prins), A., i, 676. 
effect of substitution on the velocity 
of synthesis (OLIVIER), A., ii, 846. 

Sulphonic acid, fluoro-(Rurrand BRAUN; 

RuFF), A., ii, 263. 


Sulphonic acids, crystallography of 


hydrated metallic salts of (ARM- | 


STRONG and Ropp), A., ii, 768. 


action of, as hydrolytic agents (ARM- | 
STRONG and Wor-Ey), A., ii, 441, | 


442. 
2-p-Sulphophenyl-2:3-dihydro-1:2:4- 
naphthaisotriazine (Moore), P., 183. 
Sulpho-2-pheny1-6-methy]quinoline-4- 


carboxylic acid (CHEMISCHE FABRIK | 


AUF AKTIEN VorM. E. SCHERING), 
A., i, 576. 
Sulpho-2-phenylquinoline-4-carboxylic 


acid (CHEMISCHE FABRIK AUF AK- | 


TIEN vorM. E, ScHERING), A., i, 576. 
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5-Sulphotsophthalic acid, 3-chloro-, 
chloride (FARBENFABRIKEN VORM. F. 
Bayer & Co.), A., i, 45. 

8-Sulphosalicylic acid, 5-chloro-, chlor- 
ide (FARBENFABRIKEN VoRM. F., 
BaYER & Co.), A., i, 45, 

§-Sulphosalicylic acid, and 3-chloro-, 


chlorides of (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 
45. 


hexamethylenetetramine salt (RIE- 
DEL), A., i, 45, 1132. 


a-Sulphostearic acid and its potassium 


salt (Eckert and Hatta), A., i, 
15. 
5-Sulpho-8-toluic acid, 2- and 4- 


hydroxy-, chlorides of (FARBENFAB- 
RIKEN VoRM. F, Bayer & Co.), A., i, 
45. 
6-Sulpho-4-toluic acid, 3-hydroxy-, 
chloride (FARBENFABRIKEN VORM. F, 
Bayer & Co.), A., i, 45. 
Sulphoxides, action of alkaline reducing 
agents on (GUTMANN), A., i, 395. 
Sulphur, preparation of, and sulphates 
(FARBENFABRIKEN VORM. F. BAYER 
& Co.), A., ii, 47. 
allotropy of (ATEN), A., ii, 121. 
electrochemical potential of (Rota), 
A., ii, 29. 
colloidal, physical chemistry of (RaFFo 
and Ross), A., ii, 35 
pharmacological action of (IzArR ; 
FaGIvo.t), A., i, 778. 
boiling point of, on the thermo- 
dynamic scale (EUMORFOPOULOS), 
A., ii, 454. 
influence of, on iron (HATFIELD), A., 
ii, 131. 
ebullioscopy of (BECKMANN 
LIESCHE), A., ii, 195. 
action of, on amines (HopGson and 
Drx), T., 952; P., 82. 
action of calcium hydroxide and, in 
aqueous solution (TARTAR), A., ii, 
269. 
content of, in the cerebral cortex 
(WosSKRESSENSK]), A., i, 349. 
pharmacological action of (Sappa- 
TANI), A., i, 356. 
manurial experiments with (PFEIFFER 
and BLANCR), A., i, 469. 
| effect of, on soils (VoELCKER ; LInT), 
A., i, 1196. 
_ Sulphur compounds, oxidation of, in the 
bomb calorimeter (REGESTER), A., 
ii, 815. 
| action of ozone on (RIESENFELD and 
Eerprus), A., ii, 262. 
Sulphuryl chloride, alkylation of 
phenols by means of (Smytn), P., 
14, 


and 
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Sulphur :— 

Thionyl chloride, action of, on lactic 
acid and ethy] lactate (FRANKLAND 
and GARNER), T., 1101; P., 84. 

Sulphur dioxide, equilibrium of, with 
camphor (BELLUccI and Grassi), 
A., i, 303 

freezing-point curve of, and water 
(BAUME and TyKocINEr), A., ii, 
635. 

action of ammonia on (OGAWA and 
Aoyama), A., ii, 264. 

compound of isoprene and (DE 
Bruin), A., i, 1197. 

estimation of, in presence of thio- 
sulphates and sulphuric acid 
(SANDER), A., ii, 484. 

estimation of, in air (SEIDELL and 
MESERVE), A., ii, 484. 

trioxide, loss of, during incineration 
(O’SuLLIVAN), A., ii, 815. 

Sulphurous acid, absorption spectra 

of, and its salts (Wricurt), T., 
2907 ; P., 264. 
reducing action of (TscHUGAEV and 
CHLopIN), A., ii, 455. 
estimation of, volumetrically (KE- 
DESDY), A., ii, 485 ; (JAMIESON), 
A., ii, 777. 
estimation of, in wines (Livy), A., 
ii, 67; (Ferrs), A., ii, 742. 
Sulphites, change of, into sulphates 
(SAILLARD), A., ii, 122. 
estimation of, in presence of thio- 
sulphates (IVANOV), A., ii, 671. 
Sulphuric acid, preparation of (HEM- 
PEL), A., il, 455. 
preparation of, free from oxides of 
nitrogen (GREGOIRE), A., ii, 196. 
preparation of, by the lead-chamber 
process (WENTZKI), A., ii, 558 ; 
(HEempEL), A., ii, 647. 
constitution of (ARMSTRONG and 
Wortey), A., ii, 441. 
heats of dilution and ionisation of 
(MuLLER), A., ii, 30, 31. 
viscosity of (DuNsTAn), P., 104. 
equilibrium in the system: am- 
monium and lithium sulphates 
and (vAN Dorp), A., ii, 114. 
action of, on copper (CUNDALL and 
FAIRGRIEVE), T., 60. 
detection of small quantities of 
selenious acid in (ScuMIDr?), A., 
ii, 672. 
estimation of arsenic in (KOELSCH), 
A., ii, 145; (TARBELL), A., ii, 
486. 
Sulphates, presence of, in flour (CRIPPs 
and Wricurt), A., ii, 816. 
preparation of (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., ii, 47. 
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Sulphur :— 
Sulphates, change of sulphites into 
(SAILLARD), A., ii, 122. 
anhydrous (CALCAGNI and Mar- 
oTTA), A., ii, 52. 
physico-chemical estimation of 
(Kiine and LassieuR), A., ii, 
288. 
estimation of, in presence of sodium 
salts (TURNER), A., ii, 670. 
estimation of, volumetrically 
(Norta#), A., ii, 671. 
estimation of, in urine (ROSENHEIM 
and Drummonp), A., ii, 485. 
estimation of, in wines (Duroit and 
Dusovx), A., ii, 67. 
Thiosulphuric acid, free, existence of 
(BoNGIOVANN]), A., ii, 771. 
Thiosulphates, titration of copper with 
(Durort), A., ii, 55. 
estimation of, in presence of 
sulphites (BopnAdr), A., ii, 67; 
(Ivanov), A., ii, 671. 
Persulphates, electrolytic preparation 
of (FARBENFABRIKEN VorM. F. 
Bayer & Co.), A., ii, 456. 
action of, on acetates (GorDON), 
A., i, 246. 

Sulphur organic compounds :-— 
electrolytic oxidation of (FICHTER 
and Braun), A., i, 811. 

action of pyridine on (Rarro and 
Rosst), A., i, 572. 

with cupric, mercuric, and platinic 
chlorides (RAy), P., 304. 

with mercuric nitrite (RAy), P., 140. 

oxidation of benzyl compounds of 
(SmyTHE), T., 546; P., 24. 

Sulphur, estimation of, in benzene 

(ScHENK), A., ii, 215. 

estimation of,in caoutchouc (STEVENS), 
A., ii, 287 ; (UTz), A., ii, 742. 

estimation of, in plants, and its 
effect on soils (PETERSON), A., i, 
914. 

estimation of, in iron pyrites (MAR- 
TIN), A., ii, 287, 574. 

estimation of, in urine (GAUVIN and 
SKARZYNSK]), A., ii, 142. 

estimation of, volumetrically, in urine 
(Raiziss and Dusty), A., ii, 671. 

removal of, from silver (Bisset), T., 
2829; P., 269. 

Sulphuric acid. See under Sulphur. 

Sulphurous acid. See under Sulphur. 

Sun, oxygen in the (MEIssNER), A., ii, 

598. 
Sunflower, glucoside from leaves of 
(ZANOTTI), A., i, 913. 
Superfusion (LABRouSTE), A., ii, 709. 
phenomena (NASINI and BREscIANI), 
A., ii, 167. 
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Suprarenals, chemistry of lipoid sub- 
stances in the (BEUMER), A., i, 1021; 
(WaGNER), A., i, 1022. 

Surface tension and adsorption, relation 

between (Patrick), A., ii, 249. 
at the surface Pay ex two solvents 
(LORANT), A., ii, 431. 
of liquids, at temperatures from —80° 
to 1650° (JAEGER), A., ii, 805, 


806 ; (JAEGER and Smit), A., ii, 
805 ; (JAEGER and Kany), A., ii, 
806. 

in contact with different gases 
(Fereuson), A., ii, 768. 

mixed (KLEEMAN), A., ii, 432. 

of mixtures (WorLEY), T., 260, 


273. 
of solutions (PApoA and TABELLINI), 
A., ii, 252. 

Swine, ‘effect of calcium and protein on 
the offspring of (Evvarp, Dox, and 
GUERNSEY), A., i, 902. 

Syenite from the Plauenschen Grund, 
Dresden (NACKEN), A., ii, 377. 

Sylvite, optical constants of (Maracn), 
A., ii, 137. 

Symphonia, constituents of oil-seeds of 
(H&ésrErr7), A., i, 124. 

Syngenite from Sondershausen (ScHREI- 
BER), A., ii, 210. 

Syringaoyloxybenzoic acid (LEpsivs), 
A., i, 1072. 

Systems, equilibria of (KURNAKOV), A., 

ii, 350. 
stratified (LIESEGANG), A., ii, 
(HatscHek), A., ii, 345. 
volatile, freezing - point curves of 
(BAUME ; BAuME and TYKOCINER), 
A., ii, 685; (BAUME and Borow- 
SKI), A., ii, 636. 


193 ; 


T. 


Tabakoresen and Tabakoresinol (v. DE- 
Grazia), A., i, 975. 

Tachardia lacca, constituents of the wax 
from (GAscARD), A., i, 1045. 

Taka-diastase, effect of acids and alkalis 
on catalase from (Nerpie), A., i, 
341. 

Tallow, solidifying and melting points 
of, and its fatty acids (MELDRUM), A., 
ii, 225. 

Tanacetane (SEMMLER and FELDSTEIN), 
A., i, 302. 

Tanacetone (thujone), effect of heating, 
with ammonium hydrogen sulphide 
(AGOSTINELLI), A., i, 1133. 

alkylation of (HALLER), A., i, 66. 
conversion of, into thujamenthone 
(Gopcnor), A., i, 973. 
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Tanacetonehydrazone (SEMMLER and 

FELDSTEIN), A., i, 302. 

Tannic acid, nickel salts (Stnen), A., i, 

568. 

Tannin, chemistry of (Fx1st and Havy), 
A., i, 195. 

constitution of (GEAKE and NIEREN- 
STEIN ; ILgin), A., i, 567. 

colloidal chemistry of (NAVASSART), 
A., i, 566. 

estimation of, in cider (SriErs), A., 
ii, 228. 

Tannins, differentiation of (Sriasny) 
A., ii, 596. 

action of, on ee of seeds 
(SIGMUND), A., i, 788. 

detection of (PECHE), A., i, 121. 

analysis of (HoucH), A ii, 826. 

Tanning (SoMME RHOFF ; "GARELLI and 

AposToLo), A., i, 568. 

Tantalum electrodes. See Electrodes. 

Tartaric acid and its derivatives, opti- 
cal rotatory power of (CL “_ T., 
51; P., 307; (Brunat), A., ii, 
787. 

sodium salt, toxicity of (SALANT and 
Sitn), A., i, 1189. 

estimation of, volumetrically, in wines 
(Dusovx), A., ii, 391. 

Tartratoferric acid and its salts(PAIRA), 

A., i, 1123. 

Tartronic acid, isolation of, from sugar 
solutions (Vv. ns > % eee 

fatarkaite (MEISTER), A., ii, “480. 

Tate’s law on the weight of a falling 
drop ee and CHAZAL ; Morcan 
and KRAMER), A., ii, 32; (MoRGAN and 

ScHRAMM ; Morcan and NEIDLE), 

A., ii, 33. 

Tautomerism (PERKIN), T., 1176; P., 
101 ; (Lowry), P., 105. 

and absorption spectra (BrELECKI and 
Henr!), A., ii, 318, 319. 

and colour (MELDOLA and HOLLELY), 
T., 077; P., SS. 

keto-enolic (MEYER and WILLSON), 
A., i, 483; A., ii, 351; (MEYER), 
A., ii, 351. 

Tellurium, atomic weight of (DENNIS 
and ANDERSON), A., ii, 456. 
colouring of soda glass with (FEN- 
AROLI), A., ii, 728. 

action of sodium hyposulphite on 
(TscHUGARV and CHLopIN), A., ii, 
455. 

Tellurium dioxide, use of, in combustions 
(GLAusER), A., ii, 217. 

Tellurides, aromatic, salts of mercuric 
chloride with (LEDERER), A., i, 
275. 

Tellurihaloids (GuTBrer, FLury, and 
WEINZIERL), A., i, 502 
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Tellurium organic compounds with 
arsenic derivatives (FARBWERKE VORM. 
Meister, Lucius, & Bruntno), A., i, 
609. 

Tellurium, estimation of, gravimetrically 
(GuTBIER and Huser), A., ii, 575. 
Temiskamite from Ontario (WALKER), 

A., ii, 210. 
Temperature, relation between velocity 


INDEX OF 


of reaction and (TravutTz), A., ii, | 


446; (SkRABAL), A., ii, 448. 


SUBJECTS. 


Tetra-aryldimethylenecyclohexadienes 
(ScHLENK and Brauwns), A., i, 161. 
Tetra-arylquinodimethanes. See Tetra- 
aryldimethylenecyc/ohexadienes. 

m- and iso-Tetracosane (LEVENE and 
West), A., i, 1123 

isoTetracosyl alcohol and iodide (Lr- 


VENE aud Wes?r), A., i, 1123. 
Tetradecenylveratrole (MAJIMA and 
NAKAMURA), A., i, 167. 
| Tetradecoic acid, §-iodoethyl ester 


differential scale of (PeczALsKI), A., | 


ii, 424. 
action of drugs on (BARBouR and 
Wine), A., i, 458. 


Terbium (JAmzs and BissEx), A., ii, 811. | 


Terephthalaldehydephenylhydrazones 
(Summa), A., i, 395. 

Ternary systems, eq uilibriain(ScuRreine- 
MAKERS), A., li, 41, 113, 184, 255, 
350, 548, 634, 807. 

thermodynamics of (SHorTER), A., ii, 
535. 
vapour pressure of (JoRISSEN), A., ii, 

Terpenes, chemistry of the (HENDERSON, 
HEILBRON, and Howie), T., 1367 ; 
P., 136 ; (HENDERSON and SuTHER- 
LAND), T., 1710; P., 203. 

and ethereal oils (WALLAcH), A., i, 
420. 

preparation of, from their hydrogen 
haloids (Meyer), A., i, 1079. 

hemolytic action of (IsH1zAKA), A., 
i, 347. 


Terpene alcohols, synthesis of 8-glucos- | 


ides of the (HAMALAINEN), A., i, 560. 
“= p-Terpentinic acids (REUTTER), 
me 
Terpentinoresen (Revtrer), A., i, 72. 
Tetanus antitoxin, standardisation 
(MacConkry), A., ii, 228. 
Tetra-acetogluco-m-hydroxy benzoic 
acid, methyl ester (MAUTHNER), A., 
i, 195. 
Tetra-acetogluco-p-hydroxybenzophen- 
one (MAUTHNER). A., i, 195. 
8-Tetra(3-acetyl-2:4-dimethylpyrryl)- 
ethane and its hydrochloride (FiscHER 
and E1rsMAYER), A., i, 994. 
Tetra-acetylglucose-carbimide, _-thio- 
urethane-, an -urethane (FISCHER), 
A., i, 663. 

Tetra-acetylmucic acid, derivatives of 
(Diets and Lériunp), A., i, 1049. 
Tetra-acetylmucylazoimide (Dies and 

LOFLuND), A., i, 1050. 
Tetra-alkylammonium salts, electrical 
conductivity of, in various solvents 
(WALDEN), A., ii, 21. 
Tetra-anthrimide (FARBWERKE VORM. 
F. Bayer & Co.), A., i, 92. 


of 


s-Tetraethylethane. 


(FourNnEAU and Pace), A., i, 938. 
Tetradecyl iodide and nitrile (MAJIMA 
and NAKAMURA), A., i, 168, 
Tetradecylcholine salts (FOURNEAU and 
PaGE), A., i, 939. 
1:4-Tetradecylphenetole (JOHNSON and 
KoOHMANN), A., i, 832. 
1:4-Tetradecylphenol (JOHNSON 
KouHMANN), A., i, 832. 
Tetradecylquinol dimethyl ether (Joun- 
son and KonmMann), A., i, 832. 
Tetradecylveratrole( MAsimA and NAKA- 
mMuRA), A., i, 167. 
Tetradecylveratrole, nitro- (JOHNSON 
and KoHMANN), A., i, 832. 
Tetraethylammonium auri-iodide (Gup- 
TA), A., i, 503. 
iridi- and rhodi-chlorides (v. FRAEN- 
KEL), A., i, 389. 
2:2:4:4-Tetraethyl¢yclobutane-1:3-dione 
(STAUDINGER and Mater), A., i, 58. 
Tetraethylenediamine, complex cobalt 
salts containing (WERNER, Kun, and 
Wésr), A., i, 934. 
Tetraethylenediamine-u-aminonitrodi- 
cobaltic salts (WERNER), A., i, 19. 
See -y5-Diethyl- 


and 


hexane. 

Tetrahydroanemonin (AsAnINA), A., i, 
561. 

Tetrahydrocalamene (SEMMLER and 
Spornitz), A., i, 69. 

Tetrahydrocarvone, dibromo-, prepara- 
tion of, and its piperidide (CUSMANO 
and PoccrantTi), A., i, 556. 


| Tetrahydro-a-dicarvelone and its deriva- 


tives (WALLACHand Erpey),A., i, 421. 

1:2:3:4-Tetrahydronaphthalene, pre- 
paration of (LeBeau and Picon), A., 
i, 825. 

Tetrahydro-a-naphthoic acid and its 
ethyl ester and a-bromo- (Kay and 
Morton), T., 1571. 

Tetrahydro-2-naphthol and its esters, 
optical dispersion of (KENYON and 
PickaRD). T., 2677 ; P., 262. 

Tetrahydro-6-pyrimidone, 4:5-diamino-2- 
thio- (JoHNnson and Nico.er), A.,i,329. 

Tetrahydroquinoline, 7-hydroxy-, and 
its salts (v. Braun and Kruprr), 
A., i, 437. 
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Tetrahydrostrychnine and its derivatives 
(Levcns), A., i, 429. 

Tetrahydro-m-tolylsuccinic acid. See 3- 
Methyl-A}-cyclohexenylsuccinic acid. 

2:3:4:6-Tetramercuriacetanilide, acetate 
of (RarFo and Rossi), A., i, 610. 

2:3:6:7-Tetramethoxyanthracene 
(Roprnson), P., 252. 

2:3:6:7-Tetramethoxydihydroanthracene 
(Ropinson), P., 252. 

Tetramethoxydiphenylmethanes, 6:6’- 
dinitro-, and 2:2’:6:6’-tetranitro- (RoB- 
INSON), P., 253. 

4:5:4’:5’- ‘Tetramethoxyindigotin (PEt- 
KIN, Ropinson, and Roserts), T., 
2390 ; P., 234. 

Tetramethylacridines and their salts 
(LIEBERMANN and Karpos), A. i, 
866. 

Tetramethylallene and its polymerisa- 
tion (MEREsHKovskI]), A., i, 369. 

Tetramethyldiaminopropanol _pheny!l- 
carbamate and its dihydrochloride 
(FARBWERKE VoRM. MEISTER, Lucius, 
& Brinine), A., i, 1064. 

Tetramethylammonium chloride, phar- 

macological action of (MARSHALL), 


A., i, 1188. 
haloids, dissociation of (SmirH and 
Peyton), A., ii, 628. 


auri-iodide (Gupra), A., i, 502. 
iridi- and rhodi-chlorides (v. FRAEN- 
KEL), A., i, 389. 
telluri-bromide and -chloride (Gur- 
BIER, FLuRY, and WEINZIERL), A., 
i, 502. 
Tetramethylanthracene (FRANKFORTER 
and KokaTNuR), A., i, 1061. 
2:4:5:7-Tetramethylbenziminazole 
methiodide (BocERT and BENDER), 
A., i, 580. 
2:4:5:7-Tetramethylbenziminazole-2- 
phthalone (BoGri:t and BenDER), A 
i, 580. 
Bont-Tetramethyldeca-Af9-dien-A¢- 
inene-5n-diol (locirscH), A., i, 376. 
AC(i-Tetramethyldecan-e-one (PARRY), 
P., 299. 
Tetramethyldihydroacridine (LIEBER- 
MANN and Karpos), A., i, 866. 
2:3:6:7-Tetramethyl-4-dihydroquinazol- 
one (BoGerT and Benper), A., i, 
580. 
1:1:2:2-Tetramethy]l-3:4- ens va 
cyclobutane (MERESHKOVSKI), A., i, 
371. 
1:1:2:2-Tetramethy1-3:4-dicsopropyl- 
cyclobutane (MERESHKOVSKI), A., i, 
372. 
ABBnn-Tetramethyl-y(-diisopropyl-A -oc- 
tinene-y(-diol (locirscu), A., i, 
376. ? 
CVI. ll. 


ii. 1177 


Tetramethylethyl mannitol (IRVINE and 
Paterson), T., 922; P., 69. 
yy5s-Tetramethylhexane (SpAru), A 
3. 


Tetramethylhexoic acid and its amide 
(HALLER and CornusBert), A., i, 
843. 

Tetramethylhydurilic acid, salts of 
(Bitz), A., i, 590. 

Tetramethyl mannitol and its mono- 
acetone compound (IRVINE and 
Paterson), T., 911; P., 69. 

Tetramethyl mannonic acid and its lact- 
one (IRVINE and Parerson), T., 
914; P., 69. 

BBnn-Tetramethyl~A5-octinene-7¢-diol 
(locirscH), A., i, 404. 

Byy5-Tetramethylpentane-8d-diol (Ka- 
LISCHEV), A., i, 918. 

1:1:3:3-Tetramethylcyc/opentan-2-one 
(HALLER and CorNnuseErt), A., i, 
292. 

1:2:4:4-Tetramethylcyclopentan-3-one 
(HALLER and CornuBERT), A., i, 842. 

cis-1:2:4:6-Tetramethylpiperazine and 
its resolution and salts (Pore and 
ReEAp), T., 224. 

1:1:2:2-Tetramethyl1-3-isopropenylcyclo- 
butan-4-one and its semicarbazone 
(MerREsHKOvVSE!), A., i, 371. 

2:4:5:6-Tetramethylpyridine, 3-chloro- 
(PLANCHER and ZAMBONINI), A., i, 
321. 

Tetramethylpyrrole, action of chloroform 
on (PLANCHER and ZAMBONINI), A., 
i, 321. 

1: 2: 4:4- Tetramethyl- -5- ere. 
(HALLER and Bavsgr) A., i, 725. 

—_ nuclease (JONES and. Ricuarps), 

ye A 

jo .* 5. Sn acid (SCHLENK, 
ApprENRODT, MicuaEt, and THAL), 
A., i, 397. 

af-ys-Tetraphenyl-Ay-butadiene and its 
dibromide (ORECHOFF and GRINBERG), 
A., i, 266. 

aadd-Tetraphenylbutane peng Ap- 
PENRODT, MICHAEL, and THAL), A., i, 
397. 

aad5-Tetraphenyl-4As-butinene d-diol 
(Dupont), A., i, 134. 

Tetraphenylcarbamide, hexa- and octa- 
nitro- (RENDLER), A., i, 523. 

s-Tetraphenylethane, preparation of 
(SABATIER and Murat), A., i, 168, 
404, 

s-Tetraphenylethylene, disodium deriva- 
tive (ScHLENK, APPENRODT, MICHAEL, 
and THAL), A., i, 397. 

BBee-Tetraphenylhexane (SCHLENK, 
APPENRODT, MICHAEL, and THAL), 
A., i, 397. 
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Tetraphenylhydrazocarbonamide 
(Tosen}), A., i, 740. 

Tetraphenylsilicane, absorption spectra 
of (Purvis), T., 1378; P., 141. 

Tetraphenylthiopurpuric acid, pyridine 
salt (LirscHiTz), A., i, 743. 

Tetraphenyl-m-xylene (STARK 
KLEBAHN), A., i, 267. 

Tetraphenyl-m-xylylene and its poly- 
meride and dithiocyanate (SrarK and 
KLEBAHN), A., i, 267. 

1:1:3:3-Tetrapropylcyc/ohexan-2-one 
(CoRNUBERT), A., i, 952. 

Tetrapropyloxamide (ATKINSON), 
1293 ; P., 82. 

Tetrapyridinechrominm hydroxide, di- 
fluoro-, salts of (CosricuEscv), A., i, 
574. 

Tetrazine, absorption spectrum of 
(KOENIGSBERGER and VocrT), A., ii, 7. 

1:2:4:5-Tetrazine, 3:6-diamino-, _ re- 
actions of (Ponzio and GASTALD!), 
A., i, 593. 

Tetrazole, electrical conductivity of, and 
its derivatives (OLIVERI-MANDALA), 
A., i, 1144. 

Tetrazoles, preparation of (Ponzio and 
MacciortTa), A., i, 1097. 

Tetrazole-l-benzoic acid, 5-hydroxy-, 
and its silver salt (OLIVERI-MAN- 
DALA), A., i, 1145. 

Thallium :— 

Thallous borates (BucnTALA), A., ii, 
135. 
chloride, equilibrium of binary 
metallic chloridesand (KORRENG), 
A,, ii, 205. 

Thallous salts. See under Thallium. 

Thebaine, action of, on the intestine 
(Pau and Popper), A., i, 115. 

isoThebaine and its salts and deriva- 
tives (KLEE), A., i, 1086. 

Theobromine, reaction of, with mer- 
curic chloride (WAGENAAR), A., ii, 
227. 

Theobromine-glucoside and its acetyl 
derivative (FiscHER and HELFERICH), 
A., i, 333. 

Theobromine-rhamnoside, triacetyl de- 
rivative (FiscHER and v. Fopor), A., 
i, 741. 

Theophylline, degradation of (Bri1z and 

SrruFe), A., i, 586. 
reaction of, with mercuric chloride 
(WaGENAAR), A., ii, 227. 

Theophylline-galactoside and chloro-, 
-glucosides and their acetyl deriva- 
tives, and -rhamnoside (FiscHER and 
HELFERICcH), A., i, 333. 

Theophylline-rhamnoside, triacetyl de- 


and 


T.. 


rivative (FiscHER and v. Fopok), A., 
' 


i, 741. 


INDEX OF 


SUBJECTS. 


Theory of quanta with reference to the 
rotation energy of molecules (v. 
Baur), A., ii, 643. 

Thermal analysis of binary mixtures of 
metallic chlorides (SANDONNINI), A., 
ii, 364. 

Thermionic currents in high vacua 
(Lanomuin), A., ii, 412; (LILrEN- 
FELD), A., ii, 700. 

Thermo-elements, calibration tables for 

(ApaAMs), A., ii, 94. 
installation for (WHITE), A., ii, 767. 

Thermometers, calibration of (RIcHARDS 
and Suip.ey), A., ii, 98. 

Thermo-regulator (CLARK), A., ii, 25; 

(TALIANI), A., ii, 538. 
adjustable (BuNzeEL and HAssEL- 
BRING), A., ii, 538. 
for temperatures close to room tem- 
perature (PowELL), A., ii, 798. 
vapour pressure (FEILD), A., ii, 98. 
water (Vv. HEYDENREICH), A., 
782. 

Thermotropy, studies in (SeNrzR and 
CLARKE), T., 1917: P., 203; (SENIER 
and Forster), T., 2462; P., 227. 


i, 


| Thiazines, quinonoid salts of (Pum- 


eee 


MERER, EckEkT, and GASSNER), A., 
i, 735. 
Thio-acids, organic and 
Mapsen), A., i, 247. 
Thiocarbamide, additive compound of 
hydrogen peroxide and (VANINO 
and SCHINNER), A., i, 406. 
action of chloroacetic acid on, and on 
its alkyl derivatives (RAy and 
FERNANDEs), T., 2159 ; P., 181. 
Thiocarbimides (SCHNEIDER, CLIBBENS, 
Hiittweck, and SrerseE.t), A., i, 
688; (RosCHDESTVENSK]), A., i, 812; 
(SCHNEIDER and WREDE), A., i, 950. 
Thiochromones (Srimonis and Rosen- 
BERG), A., i, 712. 
Thiocyanic acid, reaction between ethyl 
diazoacetate and (HOLMBERG), A., i, 
259. 


(BULMANN 


isoThiohydantoins. See Hydantoins, 
isothio-. 
“‘Thioindigo.” See 2:2'-Bisoxythio- 
naphthen. 


2-Thionaphthen-2-coumaroneindigo. 
See Thionaphthenquinone A*!’-cou- 
maron-2’-one. 

Thionaphthen-2-glyoxylic acid, 3-hydr- 
oxy-, and its derivatives (Fries and 
BARTHOLOMAUS), A., i, 988. 

Thionaphthenguinone-A*:" coumaran-2’- 
one and its derivatives (Fries and 
BARTHOLOMAUS), A., i, 987. 

Thionaphthenquinone- A’ *’-coumaran- 
1’-one (Frizs and BARTHOLOMAUS), 
A., i, 988. 
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Thionol, barium salt of (Eckert), A., i, 
60. 


Thionyl chloride. See under Sulphur. 

Thionyl-lactic acid, etly] ester (FRrANK- 
LAND and Garner), T., 1113; P., 
85. 

Thionylphenylhydrazine, constitution of 
(Hutcuison and SmieEs), A., i, 
432. 

Thiophen, preparation of, fronracetylene 
(STEINKOPF and KircHHOoFF), A., i, 
425. 

Thiophen, 2-amino-, and its derivatives 


(STEINKOPF and LirzkKENDORF), 
A., i, 426. 
2-bromo-, 2-chloro-, and 2-iodo-, 


5-mercurichlorides (STEINKOPF and 
BAUERMEISTER), A., i, 428. 
Thiophens, preparation of, from buta- 
dienes (STEINKOPF), A., i, 425. 
2-Thiophenine. See Thiophen, 2-amiuo-. 
Thiosulphates. See under Sulphur. 
Thiourethanes (SCHNEIDER, CLIBBENS, 
HULLWECcK, and STeEIBELT), A., i, 
668. 
Thomas slag, constitution of (BLOME), 
A., ii, 463. 
Thorium, atomic weight of (BENOIST 
and Copaux), A., ii, 272. 
preparation of (LeLy and Ham- 
BURGER), A., ii, 569. 
isolation and separation of (DEUTSCHE 
GASGLUHLICHT AKT.-Ggs.), A., ii, 
209. 
volatility of the active deposit of 
(Barratt and Woop), A., ii, 606. 
relation of uranous salts to (FLECK), 
T., 247. 
y-rays of the disintegration products 
of (RUTHERFORD and RICHARDSON), 
A., %, 3%. 
emanation, period of transformation 
of (Perkins), A., ii, 410. 
Thorium salts, action of, in experimental 
cholera (Frovrin and Rovpsky), 
A., i, 1108. 
oxide, catalysis of butyric acid by 
(KorHLER), A., ii, 722. 
Thorium estimation and separation :— 
estimation of, in monazite sand 
(CARNEY and CAMPBELL), A., ii, 
583. 
separation of mesothorium and radium 
from (Scuwas), A., ii, 413. 
Thorium-B, electrochemical properties of 
(KLEMENSIEWICZ), A., ii, 606. 
l-Threonic acid, alkaloid salts of (NEF), 
A., i, 491. 
Thrombosis, condition of blood 
(Howe t), A., i, 449. 
Thujamenthone, preparation of, from 
thujone (GopcHor), A., i, 973. 


in 
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Thujin (Perkin), T., 1408; P., 150. 
Thujone. Sce Tanacetone. 
Thymol, emulsoid of mentho! with, 
glycerol (Don), A., ii, 546. 
Thyreoparathyroidectomy, influence of, 
on sugar content of blood owe 
HILL and BLATHERWICK), A., i, 
1184. 
influence of, on sugar content of blood 
and on glycogen content of the 
liver (UNDERHILL and BLATHER- 
wick), A., i, 897. 
effect of, on calcium metabolism 
(STEWART, BERGEIM, and Hawk), 
A., i, 623. 
effect of, on nitrogen metabolism in 
sheep (HUNTER), A., i, 623. 
Thyroid (‘hyroid gland), physiology of 
the (BLumM and Grirzngnr), A., ii, 
670. 
physiology of the, and fate of iodine 
in it (BLUM and Grirznen), A., i, 
1020. 
iodine content of (CAMERON), A 
227. 
iodine and phosphorus metabolism of 
the (FENGER), A., i, 351. 
importance of, in carbohydrate meta- 
bolism (Béxr), A., i, 1021. 
nervous control of the (RABE, RoGErs, 
Fawcett, and Breese), A., i, 622. 
Tin, atomic weight of (Briscog), P., 
290. 
arc and spark spectra of (ARNOLDs), 
A., ii, 317. 
modifications of (CoHEN and HELDER- 
MAN), A., ii, 135. 
electrical resistance of (ONNEs), 
163; (ONNEs and Hotst), 
832. 
Brey, specific heat of (WIGAND), A., ii, 


2) 1, 


A., ii, 
A., ii, 


dnnigtion and distribution of, in the 


organism (SALANT, Rrecer, and 
TREUTHARDT), A., i, 631. 

Tin alloys with cadmium and with zinc 
(VASILIEV), A., ii, 474. 


with copper, electrolytic deposition of 
(KREMANN, Sucuy, Lorser, and 
Maas), A., ii, 422. 
reheating and annealing of (Porrr- 
vIN), A., ii, 426. 
with copper and zine (Hoyv), 
366. 
with selenium, thermoelectric study 
of (P&LABON), A., ii, 611. 
with silver, ageing of (KNicur), T., 
639; P., 28. 
with zinc (LORENZ), A., ii, 270. 
Tin haloids, compounds of, with ag 3 
(PFEIFFER and HALPERIN), A a 
923. 


Bing, le 
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Tin :-— 

Stannic acids, isomeric (MECKLEN- 

BURG), A., ii, 59. 

chloride, vapour pressures of mix- 
tures of benzene and (SCHULZE 
and Hock), A., ii, 186.. 

haloids, hydrolysis of (PFEIFrrEn, 
Mi.ierR, and Pros), A., ii, 
568. 

Stannic-stannous potential, measure- 
ments of the (ForBEes and Bart- 
Lett), A., ii, 795. 

Stannous chloride, equilibrium of 
lithium chloride and (Rack), A., ii, 
568. 

Tin organic compounds :— 

Stannic diethyl and dipropyl oxy- 
haloids (PFEIFFER and Brack), A., 
i, 815. 

Tin, separation of arsenic and (Caron 
and Raquert), A., ii, 69. 

Tin sulphide ores, removal of iron 
from (CHIAPPONI and Hesse), A., ii, 
736. 

Tissues, oxidation in (MoLDOVAN and 

WEINFURTER), A., i, 898. 

action of, on derivatives of dextrose 
(LEVENE and Meyer), A., i, 1157. 

distribution of iodine in (CAMERON), 
A., i, 1154. 

muscular, metabolic changes in (Mat- 
THEWs and NELson), A., i, 1185. 

nervous, constituents of the ash of 

(WeE!L), A., i, 621. 
autolysis of (PIGHINI and Fon- 
TANEsI), A., i, 899. 
amino-acids from (ABDERHALDEN 
and WEIL), A., i, 20. 
tuberculous, iodine content of (LEWIs 
and Krauss), A., i, 1028. 
microchemical detection of the oxygen 
place in (Drury), A., i, 1154. 
destruction of, previous to the estima- 
tion of lead in them (FRIEDMANN), 
A., ii, 677. 

estimation of amino-nitrogen in (VAN 
SLYKE), A., ii, 80 

Tissue juices, hydrogen ion concentra- 
tion in (MICHAELIS and Kramsztyk), 
A., i, 773. 

Titanium, preparation of (LELy and 

HAMBURGER), A., ii, 569. 

pure, preparation of (BILLY), A.., ii, 

281. 


Titanium compounds, magnetic suscep- 
tibility of (WEDEKIND and Havs- 
KNECHT), A., ii, 25. 

trichloride, modifications of (BécK and 
Moser), A., ii, 135. 
use of, in estimation of nitro- and 
nitroso-com pounds (SALVATERRA), 
A., ii, 216. 
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| Titanium estimation and separation :— 
estimation of, volumetrically (KNECHT), 
A., ii, 73 ; (NEUMANN), A., ii, 222; 
(vAN Brunt), A., ii, 747; (BALL 
and Samira), A., ii, 779. 
estimation of, as phosphate (JAMIESON 
and WRENSHALL), A,, ii, 298. 
manganese and vanadium, estimation 
of, in iron and steel (WRIGHT), A., 
ii, 73. 
separation of, by means of ‘‘cupferron” 
(THORNTON), A., ii, 299. 
separation of, from iron, aluminium 
and phosphoric acid by means of 
*‘cupferron” (THornToNn), A., ii, 
583. 
Tobaccic acids (v. Dearazia), A., i, 
975. 
Tobacco, chemistry of (HALLE and Pir- 
BRAM), A., i, 705. 
germination of seeds of (SPALLINO), 
A., i, 914. 
decomposition of proteins in the seed- 
lings of (Trarrra-Mosca), A., i, 
125. 
influence of enzymes and other sub- 
stances on the growth of (OosTHUI- 
ZEN and Suepp), A., i, 244. 
nicotine in the waste products from 
(Cuvarp and MELLOT), A., i, 1119. 
Italian, presence of barium and arsenic 
in (SPALLINO), A., i, 125. 
Tobacco resin, constituents of (v. Dr- 
GRAZIA), A., i, 974. 
p-Tolacylamine, preparation and deriva- 
tives of (RipENBURG), A., i, 52. 
a-Tolacyleinnamic acid and its methyl 
ester (BornscHE, SAUERNHEIMER, and 
HEIMBURGER), A., i, 687. 
a-Tolacyl-p-methoxycinnamic acid, 
methyl ester (BorscHE, SAUERN- 
HEIMER and HErMBURGER), A., i, 
687. 
Tolane, 4:4’-dinitro- (WINTHER), A., i, 
267, 
—— of, and its derivatives 
(REINHARDT), A., i, 31. 
2:4- and 4:4’-dinitro-, and their di- 
bromides (PFEIFFER and KRAMER), 
A., i, 32. 
o-Tolidine, compound of, with glyoxal 
(Cain and Mick.Letuwalt), T., 
1441. : 
colorimetric estimation of chlorine 
with (EL.LMs and HavsEp), A., ii, 66. 
o-Tolidines, mono- and o- and m-di- 
nitro-, isomeric, and their acetyl deriv- 
atives (CAIN and MICKLETHWAIT), 
T., 1442; P., 147. 
m-Tolualdehydes, 2-iodo- and 2- and 4- 
nitro-, constitution of (MayEr), A., i, 
291. 
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Toluene compounds, Me = 1. 
p-Tolualdehyde, hydrazones of (Bovini 
and GraZztAnt), A., i, 326. 
o-, m-, and p-Tolualdehydes, absorption 
spectra of (Purvis), T., 2488; P., 240. 


Toluene, bromination of (COHEN and | 


Dutr), T., 501; P., 15; (HoLue- 
MAN), A., i, 815. 
nitro-derivatives of (WILL), A., i, 509. 


solubility of nitro-derivatives of 
(Giva), A., i, 817. 
nitration of, and its derivatives 


(HOLLEMAN, VERMEULEN, and DE 
Mooy), A., i, 511. 

effect of, on nitrification (GAINEY), 
A., i, 236. 

analysis of mixtures of carbon tetra- 
chloride, ethylene dibromide and 
(Scnuze), A., ii, 300. 

Toluene, 3:5:6-tribromo-2:4-dihydroxy-, 
3:5:6-tribromo-2-mono- and 2:4-di- 
nitro- (BLANKsMA), A., i, 400. 

3-chloro-4-nitro-(W1Bavt), A., i, 160. 

w-dinitro-, substituted diazonium salts 
of (Ponzio and Macciorra), A., i, 
596. 


Toluenes, substituted, bromination and | 


chlorination of (CoHEN and SMITH- 
ELLs), T., 1907; P., 224. 
Toluenes, ¢ribromo-mono- and -di-nitro- 

(CoHEN and Durr), T., 511. 

chloro-, nitration of (W1Bavr), A., i, 
158, 

p-fluoro-, action of nitric acid on 
(SLoTHOUWER), A., i, 1201. 

9-0- and p-Tolueneazo-10-hydroxyphen- 
anthrene, and their ethers (CHAR- 
RIFR and Ferrer), A., i, 1180. 

p-Tolueneazo-8-naphthol nitrate (CHAR- 
RIER and Ferrert), A., i, 748. 

2-Tolueneazo-l-naphthols and _ their 
ethers and salts (CHARRIER and FEr- 
RERI), A., i, 1178. 

4-o0-Tolueneazo-1-naphthylamine and its 
derivatives (CasaALE and CAsALE- 
Saccul), A., i, 1180. 

p-Toluene-p-azophenol nitrate (CHAR- 
RIER and Ferrer), A., i, 748. 

Toluene-w-sulphonbenzylamide (JOHN- 
SON and AMBLER), A., i, 265. 

p-Toluenesulphonbenzylphenacylamide 
and its salts and derivatives (Ga- 
BRIEL), A., i, 698. 

Toluene-w-sulphondimethylamide 
(JoHNSON and AMBLER), A., i, 265. 

Toluene-w-sulphonmethylamide (Jonn- 
sON and AMBLER), A., i, 265. 

p-Toluenesulphonphenacyl-amide and 
-methylamide (GABRIEL), A., i, 697. 

w-p-Toluenesulphonylacetophenone, w- 


bromo- (TROEGER and MiLuER), A., 
i, 844, 
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Toluene compounds, Me = 1. 

| p-Toluenesulphonylalanine, resolution 
of (GiBson), P., 32. 

Toluene-w-sulphonylaminoacetic 
and its derivatives (JOHNSON 
AMBLER), A., i, 265. 

Toluene-p-sulphonyl-m-aminophenol 
(REVERDIN and WipMER), A., i, 166; 
(REVERDIN and pE Lwvc), A., i, 
831. 

| Toluene-p-sulphonyl-m-aminophenyl 
toluene-p-sulphonate, 4:6-dinitro- 

(REVERDIN and WIpMER), A., i, 

166. 

Toluene-w-sulphonylsarcosine and _ its 
amide (JOHNSON and AMBLER), A., i, 
265. 

$-Toluene-w-sulphonyl]-2-thiohydantoin 
(JOHNSON and AMBLER), A., i, 265. 

o-Toluic acid, ammonium salt (Mc- 
MasTER), A., i, 1122. 
m-Toluic acid, 4-hydroxy-, S88-tri- 
chloro-tert.-butyl ester (WoL¥- 
FENSTEIN), A., i, 180. 
a-ethoxyethyl ester (FARBEN- 
FABRIKEN VorM. F. BAYER & 
Co.), A., i, 686. 

p-Toluic acid, 3-hydroxy-, methoxy- 
methyl ester(FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 686. 

Toluic acids, w-bromo-, and their de- 
rivatives (ZALKIND), A., i, 957 ; 


acid 
and 


(ZALKIND and SEMENOv), A., i, 
958. 
p-Toluic acids, bromonitrohydroxy- 


(Gispps and Rosertson), T., 1891. 
o-Toluidine, 3:5-dibromo-6-nitro-, 3:5:6- 
tribromo-, and 3:5:6-tribromo-4- 
nitro- (BLANKsMA), A., i, 400. 
3-nitro-, preparation of (HADFIELD 
and KENNER), P., 253. 
m-Toluidine, 4-nitro-, preparation of, 
and its benzenesulphonyl derivative 
(MorGAN and ScuarrrF), T., 120. 
1-p-Toluidinoanthraquinonesulphonic 
acid and its chloride (FARBWERKE 
vorM. MEIsTER, Lucius, & Brin- 
ING), A., i, 63. 
5-p-Toluidino-1:4-dihydroxyanthra- 
quinone, 6:7:8-trichloro- (HOvER- 
MANN), A., i, 702. 
2-p-Toluidino-2-hydroxyperinaphth- 
indan-1:3-dione (ERRERA 
Soreks), A., i, 59. 
p-Toluidinomethylenemalononitrile 
(PASSALACQUA), A., i, 24. 
4-p-Toluidino-2-phenoxyanthraquinone, 
(FARBENFABRIKEN VORM. F, BAYER 
& Co.), A., i, 63. 
p-Toluoylacetic acid, and o-nitro-, and 


and 


their ethyl esters (DurF), T., 2182; 
P., 230. 
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Toluene compounds, Me = 1. 
p-Toluoylacetoacetic acid, o-nitro-, ethyl | 
ester (DuFF), T., 2183. 
o- and p- Toluoylbenzamidines (TITHER- 
LEY and Stusps), T., 302; P., 12. 
8-Toluoyl-ca- cinnamylidenepropionic 
acid and its methyl ester (BorscuE, 
SAUERNHEIMER, and HEIMBURGER), 
A., i, 687. 
B- Toluoyl- -a8-dibenzylidenepropionic 
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Toluene compounds, Me = 1. 
8-o-Tolyl-aa-dichloroethylene 
ciTscH), A., i, 402. 


(Io- 


o-Tolyl/richloromethylacetylearbinol, 


| p-Tolylérichloromethylearbinol 
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p-Tolyl carvacryl oxide (SABATIER and 
MAILHeE), A., i, 400. 

m-Tolylaceturic acid (FroMHERz and 
Hermanns), A., i, 358. 
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T., 1504; P., 187. 


Tropigenine nitrite and nitroso- (Oppo 
and Cesaris), A., i, 1176. 

Trout, brown, respiration of (GARDNER 
and LreTHam), A., i, 1149. asin 
» ii, 


Trouton’s constant (SoNAGLIA), 
766. 

Trypan-red, iodo-derivatives of (Krauss), 
A., 


i, 749. 


INDEX OF 


SUBJECTS. 
Trypsin, properties of (MeLLANBY and 
Woo.tey), A., i, 220 
resistance ow solutions of, to heat 
(Evie), A., i, 444. 


inhibition of the action of (PorTER), 
A., i, 444. 
proteolytic activity of war of 
(Lone and Barton), A , ji, 827. 
action of pepsin on (Evie; Lone and 
MUHLEMAN), A., i, 757. 
Trypsinogen, properties of (MELLANBY 
and Woo ..ry), A., i, 220. 
activation of (VERNON), A., i, 1205. 
auto-catalysis of (VERNON), A., i, 214. 
Tryptophan, estimation of, in proteins 
(Homer), A., ii, 395. 
estimation of, in kidneys (KurcHIN), 
A., i, 1104. 

Tumours, malignant, synthetic antigens 
to the meiostigmin reaction for (I1zAR 
and pi Zuatrro), A., i, 1355; (Izar 
and Ferro), A., i, 356. 

Tungsten, heated, emission of electrons 
from (LANGMUIR), A., ii, 412. 

Tungsten alloys with carbon (RurF and 

Wunssca), A., ii, 280. 

Tungstic acid, separation and estima- 
tion of (GurbreER and WEISE), 
A., ii, 583. 


| Tungsten organic compounds :— 


preparation of (TURNER), P., 4. 

eyanides (RosENHEIM and Deny), 
A., i, 260; (Oxsson), A., i, 504, 
944, 

Tungsten, detection of, by means of 
potassium — iodide and mercurous 
nitrate (Pozz1-Escor), A., ii, 73. 

estimation and analysis of (ARNOLD), 
A., ii, 679. 

Tungsten lamp, concentrated filament 
(McDermott), A., ii, 166. 

Tungstic acid. See under Tungsten. 

Turnbull’s blue (MiLuErR), A., i, 504, 
1058. 

Turpentine oil, constituents of (AscHAN), 

ng hy eee 
action of aluminium chloride on 
(SrEINKopF and Frevunp), A., i,304. 
detection and estimation of petroleum 
derivatives in (GRIMALDI and 
PrusstA), A., ii, 495. 

Type metal, cause of oxidation of 
(Meyer and ScHUSTER), A., 0, 390; 
(Owens), A., ii, 654. 

Tyrosinase, nature of (BAcn), A., i, 445. 
deamidising — of (CHopaT and 
ScHWEIZER), A., i, 98. 

Tyrosine (p-hydroxyphenyl-a-amino- 
——, acid), crystals of, in urine 
(JucE), A., i, 229. 

action of Bacillus coli communis on 
(SAsaAkI), A., i, 362. 


or 
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Tyrosine (p-hydroxyphenyl-a-amino- 
propionic acid), mercury compound of 
(Dr. Bayer & Co.), A., i, 101. 

dl-Tyrosine, synthesis of (STEPHEN and 
WEIZMANN), T., 1152; P., 114. 


U. 
Ultra-filtration apparatus (KIRscH- 
BAUM), A., ii, 630. 
Ultramicroscope, immersion (ZsiIG- 


MONDY and BAcHMANN), A., ii, 630. 

Undecylamine, preparation of, and its 
salts (Currius and ScHATzLEIN), A., i, 
874. 

Undecylearbamic acid, ethyl ester (CuR- 
TIUs and ScuArzietn), A., i, 874. 

Unsaturated compounds (Posner and 

Hess), A., i, 45. 

catalytic addition of halogens to 
(BRUNER and FiscH er), A., ii, 
260. 

addition of metals to (SCHLENK, 
APPENRODT, MICHAEL, and 
THAL), A., i, 396. 

aromatic, reactions of magnesium 
phenyl bromide with (HAHN and 
Murray), A,, i, 1076. 

Unsaturation and cyclic compounds 
(MERESHKOVskKI), A., i, 508. 

Unstable substances (MULLER), A., ii, 
188. 

Uracilditetra-acetylglucoside, 
(FiscHEr), A., i, 663. 

Uremia, reaction of blood in (ELMEN- 
DORF), A., i, 615. 

Uramil, preparation of, and its deriv- 
atives (Bitz and Damm), A., i, 23. 
Uramil, 2-thio- (JoHNson and Nico- 

LET), A., i, 329. 

Uramil-7-carboxylic acid, ethyl and 
methyl esters, and salts of the former 
(Bitz, Kartrre, and Srrure), A., i, 
591. 

Uranium, atomic weight of (H6énic- 

SCHMID), A., ii, 662. 

preparation of (Lety and Ham- 
BURGER), A., ii, 569. 

immutability of the radiation from 
(JoRIssEN and VoLucRAFF), A., ii, 
762. 

ratio of, to radium, in carnotite (LIND 
and WuItTTemore), A., ii, 794. 

colloidal, action of, on the pyocyanic 
bacillus (AGULHON and Rosert), 
A., i, 362. 

Uranium salts, absorption spectra of 


2-thio- 


(MAzzUCCHELLI and Perret), A., | 


ii, 158. 

complex (Pascal), A., ii, 58. 

action of, on vegetable cells (Acqua), 
A., i, 124, 


ii. 1187 


Uranium oxide, reduction of (RIDEAL), 
A., ii, 735. 

Uranous salts, relation of, to thorium 
(Fieck), T., 247. 

chloride, absorption of light by 
(Merton), T., 23. 

Uranyl salts, spectroscopic stndy of 
the equilibria of oxalic acid and 
(Henri and Lanpav), A., ii, 190. 

nitrate, explosibility of (EICHHORN), 
A., ii, 209. 

Uranium — compounds :— 

Uranyl salts of aliphatic acids (Cour- 
Tots), A., i, 799, 802. 

cyanate (PASCAL), A., i, 152. 
thiocyanate (PascaL), A., i, 813. 

Uranium, separation of glucinum and 

(WuNDER and WENGER), A., ii, 579. 

Uranium-X, magnetic spectrum of the 
B-rays of (v. BAEYeR, Hann, and 
MeEITNER), A., ii, 607. 

y-rays from (RicHARDsON), A., ii, 160. 

Uranium-X,, influence of other sub- 

stances on the adsorption of (FREUND- 
Lich, NEUMANN, and KAEMPFER), 
A., ii, 414. 
Uranium- Y 
(Soppy), A., ii, 89; 
MEITNER), A., ii, 238. 
Uranous salts. See under Uranium. 
Urea, distribution and elimination of 
(MARSHALL and Davis), A., i, 901. 
formation of, in the liver (Fiske and 
KARSNER), A., i, 110. 

formation of, in the organism (FIskE 
and SuMNER), A., i, 1019. 

in blood and urine (McLEAN and 
SELLING), A., i, 1183. 

estimation of (DEscrEz and Moos), 
A., ii, 756. 

estimation of, gravimetrically (Fosse), 
A., ii, 593, 756; (Fossz, Rosyn, 
aud Frangots), A., ii, 757. 

estimation of, by means of urease (VAN 
SLYKE and CuLLEn), A., ii, 822. 

estimation of, with sodium hypo- 
bromite (Mestrezat), A., ii, 757. 

estimation of, in urine (LEMATTE), 
A., ii, 305; (PLIMMER and SKEL- 
TON), A., ii, 306. 
See also Carbamide. 
Urease, preparation of, in a permanent 
form, and its use in estimating urea 
(vAN SLYKE and CULLEN), A., ii, 
822. 
action of (VAN SLYKE and CULLEN ; 
VAN SLYKE and ZacnaniAs), A., i, 
1181. 

from castor bean (FALK and SuGIURA), 
A., i, 1182. 

content of Indian seeds (ANNETT), 
A., i, 1210. 


(Antonov), A., ii, 17; 
(HAHN and 


ii, 1188 


Urease, action of, from soja-bean (VAN 
StYKe and CuLLeN ; MARSHALL), A., 
i, 606. 
Ureases, action of serum and of soja 
extract on (FALK), A., i, 361. 
Ureometer for use with water (TsaKa- 
LoTos), A., ii, 306. 
Urethane, action of chlorine on (Datra 
and Gupta), A., i, 257. 
2-Urethano-4-ethoxylactanilide (MAnoNn 
and Biocu), A., i, 577. 
Uric acid, colloidal (Gupzent), A., i, 
332. 
influence of ingestion of proteins on 
the formation of (Taynorn and 
Rosk), A., i, 1151. 
excretion of, in dogs (Homer), A., i, 
627. 
relation between rate of flow of 
urine and (RosBertson), A., i, 
355. 
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| Urine, colloidal nitrogen of, in carcinoma 


influence of drugs on the (AsBL), A., | 


i, 111. 


PouttTon), A., i, 354. 
influence of quinoline derivatives on 
the (ImpENs), A., i, 459. 
action of atophan on the elimination 
of (FoLIN and Lyman), A., i, 115. 
estimation of, in blood (Srernitz), 
A., i, 615. 
estimation of, in urine (GANASSINI), 
A., ii, 823, 824. 
y-Uric acid, 2-thio- (JoHNson and 
Nicouer), A., i, 329. 
Uric acid glycol, preparation of (BiLtz 
and Heyn), A., i, 441. 
Uricolysis (TAYLOR and Apotrn), A., i, 
1158. 
Urine, significance of the labile carbon 
in (REALB), A., i, 110. 


acidity of (HENDERSON and PALMER), | 


A., i, 774. 

preservatives for (DEHN and Harrt- 
MAN), A., ii, 310. 

variation of the hydrogen-ion concen- 


tration of, with change of protein | 


diet and in fasting (Howe and 
Hawk), A., i, 626. 

method of drying (Braman), A., ii, 
822. 

defecation of, by mercury nitrate 
(TANRET), A., ii, 784. 

relation between increase of flow of, 
and uric acid excretion (RoBErt- 
son), A., i, 355. 

specific réle of foods in relation to 
(BLATHERWICR), A., i, 627. 

animal, creatinine and indican in 


(Minzer), A., i, 1025. 
presence of free glycerol in (Farkas), 
A., i, 1106. 


(DE BLoEME, Swart, and TERWEN), 
A., i, 1108. 

acid-soluble protein from (Guyor), 
A., i, 455. 

Bence-Jones protein in, during cancer 
(ScouMM and KIMMERLE), A., i, 
1028. 

sulphur compounds of (SALKOwsKI), 
A., i, 455 

erystals of tyrosine in (JuGE), A., i, 
229. 

‘*urogon” in (FRICKE), A., i, 354. 

volatile substances of (DEHN and 
HartMAy), A., i, 1187, 1188. 

of ducks and fowls, composition and 
properties of (SzaLAcyr and Kri- 
wuscHa), A., i, 1107. 

of the monkey, composition of 
(Hunter and Givens), A., i, 354. 

rabbit’s, cause of the thiosulphate in 
(SALKowskKI), A., i, 1024. 


| Urine, analytical methods relating 
effect of diet on the (GRAHAM and | to :— 


sodium nitroprusside reaction for 
(Yanacawa), A., i, 775. 

detection of acetoacetic acid and £- 
hydroxybutyric acid in (FoLINn and 
Dents), A., ii, 687. 

detection of acetone in (FLEISCH- 
MANN ; Fourn and Denis), A., ii, 
687 ; (BeuTTNER), A., ii, 754. 

detection and estimation of acetone 
in (CERVELLO and GirGEnt), A., 
i, 354. 

detection of albumin in (MAYER), A., 
ii, 80; (JoLLEs), A., ii, 228. 

detection of carbohydrates in (BErR- 
NIER), A., ii, 587. 

detection of dextrose and lJaevulose in 
(WokeR and BELENCKI), A., ii, 
74; (Munster and WokeEr), A., 
ii, 75. 

detection of guaiacol in (SAMMET), 
A., i, 904. 

detection of iodine in (ERDMANN), A., 
ii, 670. 

detection of peptides in (CHopat and 
KumMER), A., i, 1106. 

detection of picric acid in (IsNARD), 
A., ii, 392. 

detection of proteins in (LESPINASSE), 
A., ii, 689. 

detection of sucrose in (JoLuEs), A., 
ii, 75. 

estimation of acetone in (Sopet), A., 
ii, 592. 

estimation of the acidity of (Gopov), 
A., ii, 588. 

estimation of albumin in (ELpRED 
and Pence; Scumiz), A., ii, 809; 
(FoLIn and Dents), A., ii, 639. 


ee 
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Urine, analytical methods relating 
to :— 
estimation of amino-acid nitrogen in 
(BENEDICT and MuRLIN), A., ii, 80 
estimation of ammonia in (BENEDICT 
and OsTERBERG), A., ii, 143. 
estimation of calcium in (Vv. DER 
Herne), A., ii, 746. 
estimation of chlorine in (RoG&E), A., 
ii, 669. 
estimation of creatine and creatinine 
in (Fotrn and Morris), A., ii, 
505. 
estimation of mercury in, electro- 
lytically (PALME), A., ii, 297. 
estimation of nitrogen in (GULICK), 
A., ii, 777. 
estimation of oxyproteic 
(Sassa), A., ii, 686. 
estimation of proteins in (StRzYzow- 
SKI), A., ii, 80; (PFEIFFER), A., ii, 
308 ; (GREGOR), A., ii, 309. 
estimation of purine substances in 
(GANAssINI), A., ii, 824. 
estimation of sugar in, colorimetrically 
(RreciER), A., ii, 391. 
estimation of sulphur in (GAUVIN and 
SKARZYNSKI), A., ii, 142; (RAIzIss 
and Dusty), A., i, 671. 
estimation of sulphates in (ROSENHEIM 
and Drummonp), A., ii, 485. 
estimation of urea in (PLIMMER and 
SKELTON), A., ii, 306. 
estimation of urea in, gravimetrically 
(Fosse), A., ii, 593. 
estimation of urea, ammonia, and 
amino-acids in (LEMATTE), A., ii, 
305. 
estimation of uric acid in (GANASSINI), 
A., ii, 823, 824. 
Urinod, and its dinitro-derivative (DEHN 
and HARTMAN), A., i, 1188. 
“‘ Urogon” in urine (FRICKE), A., i, 354. 


acid in 


Urotropine. See Hexamethylenetetr- 
amine. 
Uvitic acid, ammonium salt (Mc- 


MastTER), A., i, 1122. 


V. 


Vacua, high, production of, by means of 
finely divided copper (MERTON), T., 
645; P., 55. 

Vacuum tubes, Dewar’s, method of 
making (VicrEvx), A., ii, 770. 

Valencies, neutralisation of (DuBskKy), 

A., ii, 732. 
auxiliary, nature of (EPHRAIM and 
Linn), A., i, 17. 
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Valencies, residual, of molecules (Ma- 
THEWS), A., ii, 643. 
Valency, theory of (STARK), A., ii, 86; 
(ARsEm), A., ii, 722. 
deductions from the 
(SraRk), A., ii, 402. 
the electron conception of (JoNEs), 
A., i, 253; (Fry), A., i, 263; 
(NELsoN, BEANs, and FAtk), A., 
ii, 44; (FALK and Netson), A., ii, 
193 ; (Barsgs), A., ii, 451. 
positive and negative (Fry), A., i, 
675. 
subsidiary, nature of (EPHRAIM), A., i, 
827 


theory of 


variable, and the electron theory (DE 
HEEN), A., ii, 119. 

Valency electrons, absorption and 
fluorescence of (STakK and Lipp), 
A., ii, 85. 

Valeraldehyde, formation of amy] alcohol 
from (NEUBERG and STEENBOCK), A., 
i, 363. 

n-Valeric acid, y-bromo-, y-chloro-, 
and y-iodo-, and their derivatives 
(WoHLGEMUTH), A., i, 800. 

isoValeric acid, perfusion of the liver 
with (IwamuRA), A., i, 779. 

nm- and iso-Valerie acids, uranyl salts 
(Courrols), A., i, 799. 

Valerolactone, preparation of (LosAN- 

ITSCH), A., i, 657 

condensation of, with aromatic alde- 
hydes and ketones (LosaNiTscH), 
A., i, 693. 

isoValerone, catalysis of (MAILHE), A., 
i, 450 

isoValeroxyacetylcarbamic acid, bromo-, 
and its methyl ester (VoSWINKEL), 
A., i, 22. 

B-Valeroxyisobutyric acid, a-hydroxy-, 
propyl ester (FourNEAU and Tir- 
FENEAU), A., i, 138. 

isoValerylearbamic acid, and bromo-, 
esters of (RIEDEL), A., i, 64. 

Vanadium, pure, preparation of (BILLY), 

A., ii, 281. 

extraction of, from its ores (SAKLAT- 
WALLA), A., ii, 474. 

atomic weight of (BrRiscoz and 
LitTLe£), T., 1310; P., 64. 

in brass (DUNN and Hupsoy), A., ii, 
662. 

Vanadic acid, colloidal, preparation 
of solutions of (RIEDEL), A., ii, 662. 

Vanadium, detection of (GArciA RopE- 

JA), A., ii, 584. 

estimation of, volumetrically (WEGE- 
LIN), A., ii, 299. 

manganese and titanium, estimation 
of, in iron and steel (WRIGHT), A., 
ii, 72 


i, 1190 


INDEX OF 


Vanadium, separation of phosphorus 
acid, with ‘‘cupferron” (GarcrA 
Ropesa), A., ii, 818. 

Vanilla, estimation of vanillin in essence 
of (DuHERTY), A., ii, 503. 

Vanillic acid, 888-trichloro-tert.-buty] 
ester (WOLFFENSTEIN), A., i, 180. 
Vanillin, absorption spectra of (PuRvIs), 

T., 2495 ; P., 240. 

origin of, in soils and in wheat (SuLLI- 
VAN), A., i, 1209. 

reactions of (HAussLER), A., ii, 592. 


estimation of, in essence of vanilla | 


(DouErty), A., ii, 503. 


o-Vanillin, derivatives of (PERKIN and | 


Rostinson), T., 2376; P., 234. 

Vanillinoxime, isomeric forms and de- 
rivatives (BraApy and Dwwny), T., 
2409 ; P., 240. 


Vanillinphenylmethylhydrazone (Bo- | 
VINI and GraztanI), A., i, 326. 
Vanillylideneaminoantipyrine (TiF- 


FENEAU), A., i, 995. 
2-0-Vanillylidene-5:6-dimethoxy-1- 
hydrindone (PERKIN, Roprinson, and 
Roserts), T., 2385. 
Vapours, latent heat of (APPLEBEY and 
CHAPMAN), T., 734; P., 27. 
Vapour pressure (CraFts), A., ii, 103. 
application of Nerust’s approximation 
formula for (WINTERNITZ), A., ii, 
429. 
at low temperatures (WEBER), A., ii, 
27 ; (Minpet), A., ii, 28. 
of binary mixtures (SCHULZE), A., ii, 
185 ; (ScuuLzE and Hock), A., ii, 
186. 
of mixed liquids (RosANorr, Bacon, 
and Wuirs), A., ii, 766. 
of ternary systems (JORISSEN), A., ii, 
839. 


partial, of binary mixed liquids (Rosa- 
NOFF, Bacon, and Scuuze), A., ii, 
800. 
measurement of (HABER and Kerscu- 
BAUM), A., ii, 534; (CEDERBERG), 
A., ii, 709. 
apparatus for measurement of (DERBy, 
DANIELS, and GuTscHe), A., ii, 533. 
Varnishes, estimation of colophony in 
(Wotrr and Scnouze), A., ii, 393. 
Vasomotor centre, effect of hemorrhage 
and re-injection of blood and of saline 
solution on the (PrtcuerR and SOoLt- 
MANN), A, i, 1150. 
Vegetables coloured with copper, effect 
of eating (ScuMipT), A., i, 234. 
Vegetation, influence of radium emana- 
tion on (SToKLASA and ZDoBNICKY), 
A., i, 120. 
Velocity of crystallisation, influence of 
impurities on the (Marc), A., ii, 191. 


SUBJECTS. 


Velocity of esterification of organic acids 
(KAILAN), A., ii, 641. 

Velocity of evaporation of Jiquids and 
solids (MARCELIN), A., ii, 534. 

Velocity of evolution of gases from super- 
saturated solutions (FrxpLay and 
Kino), T., 1297; P., 114. 

Velocity of hydration of acid anhydrides 
(BOESEKEN and VERKADE), A., ii, 256. 


Velocity of hydrolysis of esters 
(PatomAA), A., i, 136. 
of nitriles (Kiup1), A., ii, 352. 


Velocity of ignition of mixtures of air 

and methane (PARKER and RHEAD), 
T., 2150; P., 220. 

variation of, with temperature (SkKRA- 
BAL and WeBeEnitsch), A., il, 187 ; 
(Travtz), A., ii, 446; (SKRABAL), 
A., ii, 448. 

determination of, from density changes 
(ANDERSON and Ho pen), A., ii, 
259. 

determination of, with the galvano- 
meter (CENTNERSZWER), A., ii, 
258. 

measurement of, by means of colloidal 
precipitation (FREUNDLICH and 
Pape), A., ii, 187. 

of gaseous mixtures (TAFFANEL), A., 
ii, 115. 

in phototropic transformations (PADOA 
and MINGAN?1!), A., ii, 191. 

Velocity of saponification of the acyl 
derivatives of phenols (McComBrr and 
ScarsoroueH), T., 1304; P., 107. 

Venus mercenaria (clam), osmotic pro- 
perties of the adductor muscle of the 
(Meres), A., i, 352. 

o-Veratraldehyde, 6-nitro- (PERKIN, 
Rosinson, and Roserts), T., 2389 ; 
P., 234. 

Veratraldoxime, isomeric forms and de- 
rivatives of (BRADY and Duny), T., 
2409 ; P., 240. 

o-Veratric acid and its methyl ester 
(PERKIN, Ropinson, and Roserts), 
T., 2383. 

2-o-Veratrylidene-5:6-dimethoxy-1- 
hydrindone (PERKIN, Ropinson, and 
Roserts), T., 2385. 

a-Veratrylpentadecane. See Pentadecyl- 
veratrole. 

Veratryl penta- and tetra-decyl ketones 


(MasgiImMA and Nakamura), A., i, 
168. 
a-Veratryltetradecane. See Tetradecyl- 
veratrole. 
a-Veratryl-A*-tetradecene. See Tetra- 
decenylveratrole. 
a-Veratryltetradecylamine and __ its 


hydrochloride (MAgima and Naka- 
MURA), A., i, 167. 
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Veratryl tridecyl ketone and its rae | Voltameter, silver (RosA and VINAL), 


(MagimaA and NAaKAmuURA),* A 
167. 

Verbena oil, Spanish, constituents of 
(Scu1mMEL & Co.), A., i, 68. 

Veronal, detection of (Lucas), A., ii, 
825. 

Vibriolysins, reactions of (ARRHENIUS, 
MADSEN, and Tervuvcnt), A., ii, 116. 

Vicia faba, dihydroxyphenylalanine 
from (GUGGENHEIM), A., i, 49. 

Vicine (LEVENE), A., i, 1004. 

Vinegar, standard of purity for (Tarvc1), 
A., ii, 751. 

Vinyl alcohol, preparation of ethers and 
esters of a FABRIK GRIES- 
HEIM-ELEKTRON), A., i, 1045. 

“* Vinyltrimethylene,” "constitution of 
(FavorskKI and BaTAttn), A., i, 815. 

Violuric acid, 2-thio- (JOHNSON and 
NIcoLET), A., i, 329. 

Viscometer, new (WHITE and TWINING), 

A., ii, 177 ; (BINGHAM), A., ii, 342. 

for continuous measurements (RoTH- 
MANN), A., ii, 110. 

Viscosity, relation between chemical 

constitution and (DuNsTAN, THOLE, 
and Benson), T., 782. 

and conductivity of 
(Kraus), A., ii, 90. 

effect of ring-formation on (THOLE), 
T., 2004; P., 181. 

measurement of the Brownian move- 
ment as a function of (SEELISs), A., 
ii, 344. 

of gases (VoGEL), A., ii, 342. 

of liquids (Faust), A., ii, 177 ; (BInG- 
HAM), A., ii, 623 

of binary liquid mixtures very 
A., ii, 109 ; (BINGHAM), A., ii, 248 ; 
(SACHANOV and RsAcHOvsK!), A 
ii, 249, 343. 

of binary mixtures of liquids con- 
taining formamide — and 
TuRNER), T., 748; 60. 

of monatomic liquids "Dina 
A., ii, 621. 

of protein solutions (CHICK), 
625. 

turbulence (SorKAU), A., ii, 539. 

Vitamine, relation of, to lipoids(CooPER), 

A., i, 1158. 

effect of, on growth (FUNK, OSBORNE, 
MENDEL, Ferry, and WAKEMAN), 
A., i, 107. 

Vitamines, influence of, in carbohydrate 
metabolism (FuNK), A., i, 628. 

Volatile compounds, fractional distilla- 
tion of (Stock), A., ii, 171. 

Voltameter, iodine, comparison of the 
silver and (BATEs and VINAL), A 
ii, 520. 


electrolytes 


A., ii, 


i YS 


A., ii 518; (Rosa, VINAL, and 
McDAnIeL), A., ii, 519; (Low- 
RY), A., ii, 835. 
comparison of the iodine and (BATEs 
and VINAL), A., ii, 520. 
Volumes, molecular, theory of (Le Bas), 
A., ii, 173, 340, 539, 803, 804; 
(VANSTONE), A., ii, 804. 
at the boiling point, calculation of 
(LE Bas), P., 86. 
of molecules and of their component 
atoms (VAN DER WAALs), A., ii, 
342. 
specific, of alloys (GUERTLER), A., ii, 
340. 
Volumeter, and its application to the 
analysis of air (GuyE and GERMANN), 
A., ii, 740. 


Ww. 


Water, pure, apparatus for the prepara- 
tion and a of large quantities 
of (PAuL), A., ii, 355. 

presence of, in minerals (COBLENTZ), 
A,, ii, 475. 

magnetic Ye ge of, in combina- 
tion and in solutions (Gray and 
BrrsE), T., 2707; P., 211. 

electromagnetic spectrum of (CoLLEy), 
A., ii, 165. 

absorption of light a (SHAEFFER, 
PAULUs, and Jones), A ., li, 509, 

examination of various kinds’ of, with 
the liquid interferometer (Marc and 
Sack), A., ii, 396. 

condition diagram of (BrrpDeMAN), A., 
ii, 254; (TaAMMANN), A., ii, 631. 

physical relations of, to alcohols and 
acids (KuBrerscuky), A., i, 9. 

undercooled, pecs | of (Wurre and 
TWINING), A., i, 177. 

vapour-pressure of Mee ye DANIELS, 
and GutscHe), A., ii, 533. 

action of, on alcoholic fermentation 
and the respiration of plants (PAL- 
LADIN), A., i, 4 

enzyme present in (VoISENET), A., i, 
462. 

sterilisation of, by filtration (CHARrr- 
SCHOFF), A., i, 365. 

fresh, fluorine in (GAUTIER and CLAvs- 
MANN), A., ii, 558. 

hard, taste of (FRIEDMANN), A., ii, 
645. 

inland, chlorine content of (BARR), 
A., ii, 453. 

Mineral waters, bottled, formation 
and analysis of the sediment in 
(Deve), A., ii, 149. 
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Water :— 

Potable or drinking water, removal 
of manganese salts from (TILL- 
MANS and Hevus.ein), A., ii, 273. 

detection of nitrites in (BorNAND), 
A., ii, 144. 

estimation of copper and lead in 
(REEsE and Drost), A., ii, 580. 

Rain-water from the Hebrides and 
Iceland, composition of (MILLER), 
A., & 7%. 

composition of, in South 
(JuRITZ), A., i, 916. 
estimation of nitrogen and chlorine 
in (WIESNER), A., i, 472. 
Sea-water, saline 
(MANUELLI), A., ii, 852. 

Spring and mineral waters, man- 
ganese in (JADIN and AsTRUC), 
A., ii, 378, 739. 

radioactivity of (ENGLER, SIEVE- 
KING, pon | KoEnIe), A., ii, 417. 
oxidisability of (Nikitiy), A., ii, 
148. 
catalysis of, by philothionic hydro- 
gen (DE Rey-PaILHADEe), A., i, 
1009. 
of Canada, radioactivity of (BoYLE 
and McInrosn), A., ii, 700. 
of Colorado, radioactivity of 
(Scumipt), A., ii, 830. 
at Evaux-les-Bains, physical con- 
stants of (CLuzEr and NoGIER), 
A., ii, 646. 
of Lake Huacachina, analysis of the 
(Pozzt-Escor), A., ii, 213. 
of Moncatini, -constituents of 
(GuaREscul), A., ii, 738. 
from Moravia, analysis of (GLASER), 
A., ii, 65. 
of Saratoga Springs, radioactivity 
of (MoorE and WHITTEMORE), 
A., ii, 609. 
Russian, radioactivity of (SwINNE), 
A., ii, 329. 
at Vichy, extraction of germanium 
from (BarpET), A., ii, 474. 
thermal, analysis of gases from 
(MoureEv), A., ii, 560. 
estimation of boron in (FONZEs- 
Driacon and Fapre), A., ii, 573. 
estimation of carbon dioxide in 
(FRESENIUS and Grinuut), A., 
ii, 384. 
estimation of fluorine in (GAUTIER 
and CLAUSMANN), A., ii, 572. 
estimation of combustible gases in 
(Hauser), A., ii, 285. 
Water analysis :— 
results in (Dok), A., ii, 778. 
of the ‘‘limans” of Odessa, analysis 
of (BARRAL), A., ii, 646, 


Africa 


constituents of 
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Water analysis :-— 

estimation of the acidity or alkalin- 
ity of (Morr), A., ii, 149, 483. 

estimation of protein-ammonia in 
(WINKLER), A., ii, 674. 

estimation of chlorine ions in (WINK- 
LER), A., ii, 573. 

estimation of hardness in (BAHL- 
MANN), A., ii, 294; (ZINK and 
Houtuanpt), A., ii, 490, 670; 
(NockMANN), A., ii, 490; (WINK- 
LER), A., ii, 578; (Ruys), A., ii, 
670. 

apparatus for estimation of hydrogen 
sulphide in (FRANKFORTER), A., ii, 
743. 

estimation of iron in, colorimetrically 
(Mayer; Gorue), A., ii, 581. 

colorimetric estimation of manganese 
in (Hartwie and ScHELLBACR), 
A., li, 72; (LtUurie), A., ii, 678. 

estimation of organic matter iu (Kay), 
A., ii, 748. 

estimation of dissolved oxygen in 
(MitueR), A., ii, 380; (Kay), A., 
ii, 742. 

estimation of oxygen in, by Winkler’s 
method (MELIA), A., ii, 141. 

estimation of potassium in (SCHOLL), 
A., ii, 817. 

estimation of, in aleohol (JonEs and 
Lapworrtn), T., 1804 ; P., 202. 

Water calorimeter. See Calorimeter. 

Water culture experiments (HALL, 
BRENCHLEY, and UNDERWOOD), A., 
i, 126. 

Water drinking, studies on (BLATHER- 
wick and Hawk ; WILLsand Hawk), 
A., i, 223; (Witson and Hawk; 
SHERWIN and Hawk), A., i, 1107. 

Water gas, thermal reactions in car- 
buretting (WHITAKER and RITTMAN), 
A., i, 645, 793. 

Water-hen. See Fulica atra. 

Water vapour, ionisation of, by the 
a-rays of polonium (BiANv), A., ii, 
413. 

Wax seals, medieval, composition of 
(Donspre and Fox), T., 795; P., 67. 

Wehnelt cathode. See Cathode. 

Weighing bottle (Frizpricus), A., ii, 
286. 

Weight, determination of, by titration 

(Dupovitz) A., ii, 214. 

of a falling drop and the laws of Tate 
(Morgan and CHAzAL; Morcan 
and KraMeEr), A., ii, 32 ; (MoRGAN 
and ScHRAMM; MorGaAn and 
NEIDLg), A., ii, 33. 

Weights, molecular, relation between 
the critical constants and (PRuv’- 
HOMME), A., ii, 1. 
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Weights, molecular, influence of solvents 
on (TURNER and Po.iaRp), T., 
1751; P., 79. 

of gases, determination of (KNUDSEN), 
A., ii, 556. 

of salts of the alkali metals (TURNER 
and Bissett), T., 1777 ; P., 110. 

Wheat, culture-experiments with seed- 

lings of (SULLIVAN), A., i, 639. 

influence of environment on (LE 
CLerc and YopeEr), A., i, 469. 

properties of the proteins of (GroH 
and Friep.), A., i, 1119. 

influence of zinc, copper, manganese 
and cerium on the growth of 
(VoELCKER), A., i, 1192. 

analysis of (BAnBIERI), A., i, 1190. 

estimation of the proteins in (SIL- 
VEsTR!), A., ii, 395. 

Wheat bran, organic phosphoric acid 
compounds from (ANDERSON), A., i, 
1191. 

Wheat flour, estimation of salt-soluble 
proteins in (Otson), A., ii, 308. 

Wheat germs, formation of alcohol by 
(KostyTscHEV), A., i, 124. 

White lead. See Lead hydroxycarbon- 
ate. 

White precipitate, ‘‘infusible.” 
Mercuric ammonium chloride. 
Wiikite (Borncsrroém), A., ii, 478. 
Wilkeite (EaAKLE and Rogers), A., ii, 

283. 

Willow bark (G. and I. Povarnin and 
KrasIn), A., i, 241; (POVARNIN and 
TOLKUNOV), A., i, 242. 

Wines, use of ammonium salts in making 

(MarcIi LE), A., i, 792. 

acidity of (DuBRIsay and RocQvEs), 
A., ii, 749. 

difference between acidity and acid 
content of (v. DER HEIDE and 
BaraGIOLA), A., ii, 391. 

physicochemical analyses of (BaRa- 
GIOLA and Gopet), A., ii, 301; 
(Lo Priore), A., ii, 749. 

detection of fluorine in (BLAREZ), A., 
ii, 286. 

estimation of extract in (NJEGOVAN), 
A., ii, 301; (MALveEziIN), A., ii, 
302. 

estimation of glycerol in (RoTHEN- 
FUSSER), A., ii, 151. 

estimation of lactic acid in (RoETT- 
GEN), A., ii, 76; (BARAGIOLA and 
Scuuppti), A., ii, 752. 

estimation of magnesium and potassium 
in (Dupovx), A., ii, 745. 

estimation of organic phosphorus in 
(Finzi), A., ii, 749. 


See 


estimation of sulphates in (Durorr | 


and Dusovx), A., ii, 67. 
CVI. 11. 
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Wines, estimation of sulphurous acid in 
(Lévy), A., ii, 67; (FERRR), A., ii, 
442, 

estimation of tartaric acid in, volu- 
metrically (DuBoUX), A., ii, 391. 


Wolframite from New Brunswick 
(WALKER), A., ii, 478. 
Women, excretion of creatinine by 


(Tracy and CrarkK; Hutt), A., i, 
1186. 
Wood, ignition of glowing, in oxygen 
mixtures (ANEMA ; JORISSEN), A., 
ii, 121. 
distillation of (AscHAN), A., i, 71 


theory of the dry distillation of 
(Kiason), A., i, 147. 
hard, destructive distillation of 


(PALMER), A., i, 1199. 
treated, estimation of zine in (BEp- 
FORD and PFANSTIEL), A., ii, 817. 
Wool, adsorption by (Dietz), A., ii, 627. 
functions of the amino-group in the 
reactions of (Fort and Lioyp), A., 
i, 601. 
dyeing of (GzBHARD), A., i, 889. 
influence of salts on the dyeing of 
(Herz and BarRActovucn), A., ii, 
346. 
action of sodium sulphate on dyeing 
of (Fort), A., ii, 543. 
compound from indigotin and (Fort 
and Luioyp), A., i, 1146. 
sheep’s, action of formaldehyde on 
(KANN), A., i, 940. 
Worms, earth-, reactions of, to hydroxyl 
ions (SHOHL), A., i, 1023. 
Wort, increase of yeast in (CARLSON), 
A., i, US7. 
Wurtzite, formation of (ALLEN, CREN- 
SHAW, and MERION), A., ii, 850. 


x. 


X-rays. See Rays, Rontgen. 
Xanthens, synthesis of (BorscHE and 
Geyer), A., i, 711. 

Xanthie acid, chromic, cobalt and ferric 
salts (DuBsKy and Vreros), A., ii, 
735. 

potassium salt, action of, on bromo- 
malonic acids (BITILMANN and Map- 
sEN), A., i, 247. 

estimation of, volumetrically (HoL_M- 
BERG), A., ii, 76. 

Xanthine, preparation of soluble deriva- 
tives of (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 80. 

metabolism of. See Metabolism. 

Xanthobilirubic acid, methyl 

(Fiscuer), A., i, 1135. 
a-Xantho-8-phenylpropionic acid (B11t- 
MANN and MapseEn), A., i, 247. 


80 


ester 
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(o-Xylene, Me: Me = 1:2; m-axylene, Me: Me = 1:3; p-xylene, Me: Me = 1:4.) 


Xanthophyll (Patmer and ECcKLEs), 
A., i 624, 625. 

Xanthophylls, fluorescence spectra of 
(Duer®), A., ii, 85. 

d-Xanthosuccinamic acid (HOLMBERG), 
A., i, 140. 

Xanthosuccinic acids (HOLMBERG), A., 
i, 140, 248. 

Xanthylearbamic acid, esters of (Fosse), 
A., i, 859. 

p-Xanthyldimethylaniline and its hydro- 
chloride (Fosse), A., i, 859. 

Xanthylic acid, oxidation of guanylic 
acid to (KNopr), A., i, 1098. 

Xanthylphenylurethane (Fosse), A., i, 
859. 


Xanthylsuccinamic acid and its silver | 


salt (FossE), A.. i, 859. 


Xanthylsuccinimide (Foss), A., i, 859. 


m-Xylene, equilibrium of ethy] alcohol 


water and (Hour 
633. 

m-Xylene, 4:6-dibromo-, action of mag- 
nesium on (lociTscH), A., i, 401. 

p-Xylene, : quilibrium of benzoyl chloride 
and (MreNscHUTKIN), A..i, 17U. 

2-as-m-Xyleneazo-l-naphthol and _ its 
derivatives (CHARRIER and FERRER!), 
A., i, 1179. 

py mr ne ge (Vv. 
WERs and MIcHAELIs), A., i, 746. 


and Bett), T., 


B-m- and -p-Xylene glycol glucosides | 


(BourquELoT and Lupwie), 
1080. 

p-Xylene-2-sulphonic acids, aiino-, 
and nitro-, ad their salts and deriva- 
tives (KARSL AKE and Huston), A., i, 
821. 

Xylenols, bromo- 
Renovr), T., 165. 

o-Xyloequinonebenzoylphenylhydrazone 
(v. AUWERs and MICHAELIs), A., i, 
747. 

2-Xyloylbenzoic acids, mono- and di- 
hydroxy- (BRappury and WEIz- 
MANN), T., 2749; P., 259. 

1:3:4-Xylyl bromomethy! ketone (ALM- 
strOm), A., i, 569. 

p-Xylylene dioxide 
Srocwner). A., i, 947. 

o-Xylylene-2-m: thyldihydroindolium 
salts (SCHOLTz), A., i, 1002. 

o-Xylylenepiperidyl- 2. mathyldingtce. 
indyl and its salts (ScHOLTZ), A., i, 
1003. 

o-Xylylenepiperidylitetrahydroqvinolyl, 
a- and weet and their salts 
(Scuoitz), A., i, 1003. 

8-2:4-Xylyl-8- -methylacrylic acid, cal- 
cium salt (MacureEvirscn), A., i, 
531. 


) ae 


(CrossLEY and 


(FIcHTER and 


Av- 


B-2:4-, -2:5-, and -3:4-Xylyl-8-methyl- 
hydracrylic acids and tiieir salts 
(MacureEvitsc#), A., i, 531. 

B-2:4-, -2:5-, and a 
triols \MacUREViTscH), A., 1, 531. 

m-Xylylphthalamic acid, silver salts 
(KUHARA, Komatsu, and NIsHIYoRI), 
A., i, 183. 

B-2:4- cy: oe 
An 


(MACUREVITSCH), 


¥. 


Yeast (Brown), A., i, 784. 
autolysis of (IvANov), A., 
911. 

enzymes of (HARDEN and Norris), 
A., i, 445; (HARDEN aud ZiLva), 


i, 238, 


A., i, 1035. 

formation of higher alcohols from 
aldehydes by (NEUBERG and STEEN- 
Bock), A., i, 363. 

reduction of aldehydes by (OnvTa), 
A., i, 363. 


action of, on amino-acids (EHRLICH 
and ZAmKOov), A., i, 910. 
thermo-regeneration of the diastases of 
(BERTRAND and RosENBLATT), A 
i, 1035. 
behaviour of dextrins with (v. 
RICHs), A., i, 146. 
fermentation by (Lvov), A., i, 1161. 
role of glycogen in (v. EvLeEr), 
A., i, 784. ° 
sugar-free with (NruBERG and 
Kers), A, i, 118, 637, 785; 
(NEuBERG and RosENTHAL), A., 
i, 636. 
formation of invertase by (v. EULER 
and Cramér), A., i, 364. 


FRIED- 


action of, with iodine compounds 
(Kossowicz and Loew), A., i, 
1033. 


combination of, with metallic salts 
(Bokorny), A., i, 1160. 

nitrogenous nutrition of (W ATERMAN), 
A., i, 463; (Kossowicz), A., i, 
1035. 

fermentation of phenylglyoxal 
(Dakin), A., i, 910. 

destruction of, by poisons (BoKoRNY), 
A., i, 1036. 

formation of polysaccharides by pre- 
parations of (HARDEN and YouNG), 
A., i, 237 

protein substances of (THomAs), A., i, 
909. 

production of pyruvic acid by (FERN- 
BACH), A., i, 237 ; (FERNBACH and 
ScHorn), A., i, 910, 


by 
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Yeast, adaptation of, to sodium —_ 
(v. Ever and CRAMER), A., i, 
463. 

rate of increase of, in wort (CARLSON), 
Be, 1 Tit 

beer, action of maltase of (MICHAELIS 
and Rona), A 6; (Rona and 
MIcHAELIs), A., i, 97. 

killed, oxidation and reduction pro- 
cesses taking place with (PALLADIN 
and LovTscHINOVSKAJA), A., i, 
1036. 

estimation of glycogen in (ScHdn- 
FELD and Ktnze.), A., ii, 308 ; 
(SALKOWsKI), A., ii, 684. 

Yeast-cells, plasmolysis "of (v. EULER 
and Pam), A., i, 463. 

Yeast extracts, partition of the nitrogen 
of (Cook), A., i, 1162. 

Yeast juice, synthesis of nitrogenous 
substances in (KostyTscHRV and 
BRILLIANT), A., i, 1035. 

Yeast-nucleic acid, digestion of (THANN- 
HAUSER), A., i, 1015. 

enzymatic hydrolysis of (JonEs and 
Ricuarps), A., i, 337. 

Yohimbine, identity of quebrachine and 
(FourNEAU and Pace), A., i, 862. 

Ytterbium, resolution of, into its ele- 


ments (v. WELSBACH), A., ii, 130. 
dimethyl] phosphate (Morcan and 
JAMEs), i, 135. 


Yttrium a optical proper- 
ties of (BocusLAwsk1), A., ii, 693. 
dimethyl phosphate (Morcan and 
JAMEs), A., i, 135. 
separation of, from the yttrium earths 
(HoLpEN and JAmgs), A., ii, 370, 
657. 
Yukonite from Yukon, Canada (TYRRELL 
and GRAHAM), A., ii, 62. 


Z. 
Zein, nutritive value of (BAGLION!), A., 
i, 349. 
Zeolites from Bohemia (Hisscu and 
SEEMANN), A., ii, 139. 
Zinc, spectra of (DE KowALsk1), A.,, ii, 
316. 
spectrum of the vapour of (Mc- | 
LENNAN), A., ii, 761. 


allotropy of (CoHEN and HELDER- 
MAN), A., ii, 127, 652. 
electro-deposition of (PRING 
TAtntTon), T., 710: P., 27. 
velocity of solution of, in acids (CentT- 
NERSZWER and Sacus), A., ii, 550. 
corrosion of commercial (Prost), A 
ii, 463. 
action of, 
(lociTscH), 


and 


A., i, 418. 


on halogenated ketones | 
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Zinc, biological action of, and the pre- 
sence of traces of it in glass (JAVIL- 
LIER), A., i, 364. 

infiuence of, on the culture of Asper- 
gillus niger (CovptIN), A., i, 238 ; 
(LEPIERRE ) A., i, 239; (JAVIL- 
LIER), A., i, 787. 

Zinc alloys with cadmium and with tin 
(LoRENzZ), A., ii, 270 ; (VASILIER), 
A., ii, 474. 

with | copper (Descu and Wuyre), A., 
ii, 367 ; (Wyre and Descn), A., 
ii, 655. 
reheating and anne:ling of (PoRTE- 
vin), A., ii, 426. 
with copper and tin (Hoyt), A., ii, 
366. 


with iron (Taroury), A., ii, 731; 
(LE CHaArEctER), A., ii, 730. 
with silver and lead (BuGircn), A., ii 
729. 
Zine compounds, action of, on the 
growth of plants (BRENCHLEY), A., 


i, 790. 
salts, influence of, on wheat 
(Voricker), A., i, 1192. 


chloride, action of, as a condensing 
agent (REDDELIEN), A., i, 698. 
estimation of, in wood (BATEMAN), 
A., ii, 219. 
haloids, compounds of papaverine 
with (Dussky and VreEros), A 
ii, 735. 
compounds of aminophenols and 
(Kopritz), A., i, 165. 
Zine organic compounds (EMMERT and 
ELLER), A., i, 153. 
use of, in syntheses (BLAISE), A., i, 
141, 1050, 1051; (WoHLGEMUTH), 
A., i, 929. 
acetylacetone (MorGAN and Moss), 
T., 195. 
| sodium cyanide, preparation 
properties of (Herz), A., i, 672. 
|  alky! haloids, preparation of, and syn- 
theses hy means of them (Iocrrscn), 
A., i, 393. 394. 
Zinc estimation and separation :— 
estimation of, in bronze coinage 
(RosE), A., ii, 385. 
estimation of, electrolytically, with a 
copper gauze electrode (BAAREBEY), 
A., li, 579. 
estimation of, in its ores (ZUBLENA), 
A.., ii, 296. 
estimation of, in treated wood (BED- 
FORD and PFANSTIEL), A., ii, 817. 
estimation and separation of. from 


and 


aluminium, chromium, iron, «and 
manganese (VAN PgELrT), A., ii, 492, 
582. 


| Zine blende. See Blende. 
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Zirconium, preparation of (LeLy and 
HamBurceEr), A., ii, 569. 
chloride, compounds of pyridine and 
(CHAUVENET), A., i, 321. 
hydroxide, adsorption by (WEDEKIND 
and RHKINBOLDT), A., ii, 626. 


dioxide (zirconia), preparation of re- | 


fractory objects of (Rurr, SEIFER- 


HELD, and BruscuKeE), A., ii, 474; | 


(Rurr and LavscHKe), A., ii, 


569. 
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Zirconium, hypophosphite and phosphite 
(HAvsER and HERZFELD), A., ii, 60. 
Zirconium, separation of, from iron and 

aluminium by means of ‘‘cupferron” 
(THoRNTON and Haypen), A., ii, 
779. 
Zirconium anode. See Anode. 
Zirconium bronze, attempts to prepare 
(KREMANN, LorBer, and MAAs), A., 


ii, 615. 
| Zircons, colour of (Strutt), A., ii, 139. 
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ERRATA. 


Von. C (Apstr., 1911). 


** KoLitsca” read ‘* KOLtiscu.” 
**1-Acetyl-2-methylindole” read ‘‘ 2-Acetyl-1-methylindole.” 


Vor. CLV (Asstr., 1913). 


17. for ** Rocas” read ‘* Roxas.” 


24 55 
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12*f 
11*) 
10 | 
9* | 
12 =, 
5* Joi 
12 —C,, 
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1 9? 
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25 9 
14*_ ,, 


i, 673 2 and 30,, 


i, 778 
i, 933 
i, 980 
ii, 70 
ii, 75 
ii, 135 
ii, 285 
ii, 613 
ii, 1033 

275 

629 

280 


24 - 


», **molybdate ” read ‘‘ tungstate. 


** CysH)gOgNo” read ** C\4H)s0,N 9.” 


‘* tungstate ” read ‘* molybdate.” 
” 


’ 


* Scuwartz” read “*ScHwanrz.” 


Vou. CVI (Apsrr., 1914). 


or ‘Oil of Citrons ” read ‘‘ Citronella Oil.” 


‘* Contant” read ‘‘ Constants.” 
‘“eleven ” read ‘‘above.” 
‘* Chloro-p-aminobenzeneazobenzene ” read ‘‘ Chloral-p-amino- 
benzeneazobenzene.” 
**R N:C(OEt)‘S°C,H,0,(OAc),” 
read ** R°N:C(OEt) ‘S°CgH,0;Ac,.” 
“O,H;"N:C(SEt)‘S C,H,0,(OAc),” 
“fend - Cs H;° N:C(SEt) ‘S- C,H 70;Acy.” 
‘** $0,Me‘CH.'CH,"CHy'N: (Skt) s *C,H,0;(OAc),” 
read ‘* $0.Me"CH, ‘CH, ‘CH,’ N {C(SEt )$: CsH; “OsAcy” 
“ O,H,"N:C(OEt)*S'C,H,0,(O.Ac),” 
read * C,Hz"N:C(OEt)‘S°CgH,0,Ac,.” 
“benzyl” read ‘* benzoyl.” 
** FaGINOLI” read ‘* FaGIvo.i.” 


24 before “‘ d- or l-bromocamphorsulphonate ” insert ‘‘ silver.” 
12* after ‘* H. Stmonis” insert *‘ P, REMMERT.” 


14 for 
15 “ 
10" ,, 
10s, 
28s, 
30 col. i 


‘“‘ Nitrating ” read ‘‘ Titrating.” 
‘© RosSEBLATT ” read ‘* RoSENBLATT.” 
‘* Thorium” read ‘* Thallium.”’ 
** Zaldwar” read ** Zaldivar.”’ 
‘“boxwood ” read ‘** beechwood.” 
, insert ** Biringuecio, Vannoccio, work of (MIELI), A., ii, 45.” 


Cotiective Inpex, 1903-12 (AurTHoRs). 


7 col. 
27 col. ii 
31 col. 


i for “ Kollisch” read ‘‘ KGllisch.” 
*€ 2253” read ‘* 2353.” 


99 


* From bottom. 
1199 


ERRATA (continued). 


CoLtecTivE Inpex, 1903-12 (Supsects). 
39 14* col. i for “1-Acetyl-2-methylindole” read ‘‘ 2-Acetyl-1-methyl- 


Page Line 


indole.” 


389 18*col.i ,, ‘‘ Koutiscu” read ** KOLiiscu.” 


AnnxvuaL Reports, 1913, Vou. X. 


140 2* for ‘‘It appears to have, etc.” read ‘‘ It gives with nitric acid a 
product which appears to have, etc.” 


Title page for Vol. CIV. Part I. for ‘‘ Organic Chemistry” read ‘‘ Organic, 


InpDEXEs, 1913. 


Physiological, and Agricultural Chemistry.” 


Title page for Vol. CIV. Part II. for ‘‘ Physical, Inorganic, Mineralogical, 
Physiological, Agricultural, and Analytical Chemistry ” read ‘‘ Physical, 
Inorganic, Mineralogical, and Analytical Chemistry.” 


* From bottom. 
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INSTRUCTIONS TO ABSTRACTORS, 


NOMENCLATURE AND SYSTEM OF NOTATION 


ADOPTED IN THE ABSTRACTS. 


THE object of the abstracts of chemical papers published elsewhere 
than in the Transactions of the Society is to furnish the Fellows with 
a concise account of the progress of chemical science from month to 
month. It must be understood that as the abstracts are prepared 
for the information of the Fellows in general, they cannot possibly be 
made so full or so detailed as to obviate on the part of those who are 
engaged on special investigations the necessity of consulting the 
original memoirs. 


1. Titles of papers must be given literally. 

2. Before beginning to write the abstract, the whole of the original 
paper must be read, in order that a judgment may be formed of its 
importance and of the scale on which the abstract should be made. 

3. In the case of papers dealing with subjects not strictly chemical, 
the abstract should refer only to matters of chemical interest in the 
original. 

4, The abstract should consist mainly of the expression, in the 
abstractor’s own words, of the substance of the paper. 

5. The abstract should be made as short as is consistent with a 
clear and accurate statement of the author’s results, 

6. A concise statement showing the general trend of the investigation 
should be given at the commencement of those abstracts where the 
nature of the original permits of it. 

7. If an abstract of a paper on the same subject, either by the 
author of the paper abstracted, or by some other author, has already 
appeared, note should, as a rule, be made of this fact. 

8. Matter which has appeared once in the Abstracts is not to be 
abstracted again, a reference being given to the volume in which the 
abstract may be found. 

9. As a rule, details .of methods of preparation or analysis, or 
generally speaking of work, are to be omitted, unless such details are 
essential to the understanding of the results, or have some inde- 
pendent value, Further, comparatively unimportant compounds, such 
as the inorganic salts of organic bases or acids, should be mertioned 
quite shortly. On the other hand, data such as melting and boiling 
points, sp. gr., specitic rotation, &c., must be given in every case unless 
recorded in carlier papers. 
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Nomenclature. 


10. Employ names such as sodium chloride, potassium sulphate for 
inorganic compounds, and use the terminals ous and ic only in dis- 
tinguishing compounds of different orders derived from the same 
elementary radicle ; such, for instance, as mercurous and mercuric 
chlorides, sulphurous and sulphuric acids. 

11. Term compounds of metallic radicles with the OH-group 
hydroxides and not hydrates, the name hydrate being reserved for com- 
pounds supposed to contain water of combination or crystallisation. 

12. Term salts containing an amount of metal equivalent to the 
displaceable hydrogen of the acid, normal and not neutral salts, and 
assign names such as sodium hydrogen sulphate, disodium hydrogen 
phosphate, &c., to the acid salts. Basic salts as a rule are best desig- 
nated merely by their furmulae. 

13. Names in common use for oxides should be employed, for 
example: NO, nitric oxide; CO,, carbon dioxide ; P,O,,, phosphoric 
oxide ; As,O,, arsenious oxide ; Fe,O,, ferric oxide. 

14. In open chain compounds, Greek letters must be used to indicate 
the position of a substituent, the letter a being assigned to the first 
carbon atom in the formula, except in the case of CN and CO,H, 
for example, CH,*CH,*CH,°CH,I a-iodobutane, CH,-CH,*CH,°CN 
a-cyanopropane. 

15. Isomeric open chain compounds are most conveniently repre- 
sented as substitution derivatives of the longest carbon chain in the 
formula ; — 


CH, oan CH: cH<GH : or CH,:CH,:CHMe-CHMe-CH, 
should be termed ony ay not methylethylisopropyl- 
CH ‘ (' (' 
methane, and cH 3>CH- CH<OO4 7 or CH, CHMe-CHMe-CO,H 


should be termed ai dimethylbutyric acid, not a88-trimethyl propionic, 
or a-methylisovaleric, or methylisopropylacetic acid. 

16. Use names such as methane, ethane, &c., for the normal 
paraffins or hydrocarbons of the C,H», 2 series of the form 
OH,*[CH,],-CH,, &e. Term the hydrocarbons C,H, and C,H, ethylene 
and acetylene respectively (not ethene and ethine). Homologues of 
the ethylene series are to be indicated by the suffix -ene, and those of 
the acetylene series, wherever possible, by -inene. Adopt the name 
allene for the hydrocarbon CH,-C:CH,. 

17. Distinguish all hydroxyl derivatives of hydrocarbons by names 
ending in ol. Alcohols should be spoken of as mono-, di-, tri-, or 
n-hydric, according to the number of OH-groups. Compounds which 
are not alcohols, but for which names ending in o/ have been used, 
are to be represented by names ending in of, if a systematic name 
cannot be given, thus anisole not anisol, indole not indol. Compounds 
such as MeONa, EtONa, &c., should be termed sodium methoxide, 
sodium ethoxide, &c. 

18. The radicles indicated in the name of a compound are to be 
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given in the order fluoro-, chloro-, bromo-, iodo-, nitro-, nitroso-, 
amino-, imino-, cyano-, thiocyano-, hydroxy-, keto-. 

19. Compounds analogous to the acids of the lactic series containing 
the OH-group should be termed hydroxy-derivatives, and not oxy-deriva- 
tives ; for example, hydroxyacetic and not oxyacetic acid. Compounds 
containing the analogous groups OEt, OPh, OAc, &c., should in like 
manner be termed ethoxy-, phenoxy-, acetoxy- derivatives. Thus 
a-ethoxypropionic acid, OEt-CHMe’CO,H, instead of ethyl-lactic acid; 
3:4-diethoxybenzoic acid, (OEt),C,H,-CO,H, instead of diethylproto- 
catechuic acid ; and a-acetoxypropionic acid, OAc*CH Me*CO,H, instead 
of acetyl-lactic acid. Terms such as diethylprotocatechuic acid should 
be understood to mean a compound formed by the displacement of 
hydrogen atoms in the hydrocarbon radicle of protocatechuic acid by 
ethyl, thus, C,HEt,(OH),°CO,H, and not C,H,(OEt),-CO,H, just as 
dibromoprotocatechuic acid is understood to be the name of a compound 
of the formula C,H Br,(OH),*CO,H. 

20. The term ether should be restricted to the oxides of hydro- 
carbon radicles and their derivatives, and the esters (so-called com- 
pound ethers or ethereal salts) should be represented by names similar 
to those given to metallic salts. 

21. When a substituent is one of the groups NH,, NHR, NR,, NH or 
NR, its name should end in ino ; for example, 8-aminopropionic acid, 
NH,°CH,°CH,°CO,H, f-anilino-acrylic acid, NHPh:CH-CH-CO,H, 
a-iminopropionic acid, NH:CMe-CO,H. 

22. Compounds of the radicle SO,H should, whenever possible, be 
termed sulphonic acids, or failing this, sulpho-compounds ; for example, 
benzenesulphonic acid, sulphobenzoic acid. 

23. Basic substances should invariably be indicated by names 
ending in ine, as aniline instead of anilin, the termination in being 
restricted to certain neutral compounds, viz., glycerides, glucosides, 
bitter principles, and proteins, such as palmitin, amygdalin, albumin. 
The compounds of basic substances with hydrogen chloride, bromide 
or iodide should always receive names ending in ide and not ate, as 
morphine hydrochloride and not morphine hydrochlorate. 

24, The Collective Index, 4th decade (1903-1912) should be adopted 
as the standard of reference on questions of nomenclature not provided 


for in the preceding sections. 


Notation. 


25. In empirical formulae the elements are to be given in the 
order C, H, O, N,Cl, Br, I, F,S, P, and the remainder alphabetically. 
26. Equations should be omitted unless essential to the under- 
standing of the results; as a rule, they should not be written on a 
separate line, but should “run on” with the text. 
27. To economise space, it is desirable : 
(a) That dots should be used instead of dashes in connecting 
contiguous symbols or radicles, whenever this does 
not interfere with the clearness of the formula. 
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(b) That formulae should be shortened by the judicious 
employment of the symbols Me for CH,, Et for 
C,H,, Pre for CH,*CH,°CH,, Pr® for CH(CH,) 9, Ph 
for C gH,, Py for C, H N, Ac for 0O-CH 3 and Bz for 


(c) That fn should be written in one line whenever 
this can be done without obscuring their meaning. 
28. In representing the constitution of benzene derivatives, the 
relative positions of the radicles in the symbol of benzene should be 
indicated by numerals, instead of by means of the hexagon formula. 
(a) The abbreviations o-, m-, and p-, should be used in place 
of 1: 2- or ortho-, 1 : 3- or meta-, and 1: 4- or para. 
(b) In numbering positions in the case of substitution deriva- 
tives of phenol, aniline, benzonitrile, benzoic acid, 
benzenesulphonic acid, benzaldehyde, and toluene, 
the characteristic radicle of each of these parent 
substances is to be regarded as in position 1 (compare 
Collective Index). 
(c) Names of substitution derivatives should be given in 
such a way that the position of the substituent is 
indicated by a numeral prefixed ; for example :— 


| ) ° : 5-dibromobenzenesulphonice acid ; 


Me 
(Ns! H, is 3-bromo-o-toluidine-5 sulphonic acid. 
en 


29. In representing the constitution of derivatives of other ‘‘ closed 
chain” hydrocarbons, graphic formulae should not be employed, but 
the system of numbering positions indicated in Richter’s Lexikon der 
Kohlenstoff-Verbindungen (3rd edition, 1910, pp. 14—26) should be 
used, of which the following schemes may be regarded as typical :— 


S0,H. 


O Ss NH 
AN AN AN 
5 2 5 2 56 2 
Is 3 43 43 
Furan. Thiophen. Pyrrole. 
O 8 NH 
VN Ss Soy 
5 2 5 2 5s 3 
\ 4 3N 4 3N 4 3 
Oxazole. Thiazole. Pyrazole. 


Purine. * 


L015 
log 
Sore” 


Naphthalene. 


ou 


Pyridine. 


oy 


chy 


Quinoline. 


Indole. 


Ws 
ah 
WYNY 


dsoQuinoline. 


Fa 9 ON 


i> re 


AWAY S, Sy, 


Anthracene. Phenauthrene. 


aN ivy yy 
¥ s| , 3 
YY LAY Any 


Diphenyl. 8B-Dinaphthyl. 


Manuscript. 


30. In view of the difficulty of dealing with MSS. of widely varying 
sizes, abstracts cannot be accepted unless written on quarto paper 
(10 x 8 in.). 

31. Not more than one abstract must appear on a sheet. 

32. When an abstract exceeds a sheet in length, the sheets must be 
fastened together by means of gum at the top left-hand corner. 

33. The name of the abstractor must be written diagonally at the 
top left-hand corner of the first sheet of the abstract. 


Proofs. 


34. Abstractors are expected to read and correct proofs carefully, 
and to check all formulae and figures against MSS. 

35. All proofs, however small, must be returned to the Sub-Editor 
not later than 24 hours after receipt from the printers. 


*.* The Editor’s decision, in all matters connected with the 
Abstracts, must be considered final. 


* This numbering, proposed originally by E. Fischer, is adopted in the text of the 
Lexikon. 
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JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


All references to Journals should give the abbreviated title, the year of publication, 
the series, the volume and the page; thus Ber. 1901, 34, 2455 ; Bull. Soc. chim. 
1901, [iii], 25, 794; Gazzetta 1901, 31, i, 554. 


ABBREVIATED TITLE. 
Amer. Chem. J. . 


* Amer. J. Pharm. 


Amer. J. Physiol. 
Amer. J. Sci. 
Anal. Fis. Quim. 
Analyst 
Annalen 

Ann, Bot. 

Ann. Chim. anal. 


Ann. Chim. Applicata. 
Ann. Chim. Phys. 

Ann. Falsif. 

Ann. Inst. Pasteur 

Ann. Physik 

Ann. sci. Univ. Jassy 
Ann. Soc. Quim. Argentina. 
Arch. expt. Path. Pharm. 


Arch. Hygiene 
Arch. Néerland. . 


Arch. Pharm. , 
Arch. Sci. phys. nat. . 
Arkiv Kem. Min. Geol. 
Atti R. Accad. Sci. Torino. 
Atti R. Accad. Lincei 

Ber. , 
Ber. Deut. bot. Ges. 

Ber. Deut. pharm. Ges. 
Ber. Deut. physikal. Ges 

* Bied. Zentr. 


Biochem. Bull. 
Biochem. J. 

Biochem. Zeitsch. 

Boll. chim. farm. , 
Bull. Acad. roy. Belg. 


Bull. Acad. Sci. Cracow 


Bull. Acad. Sci., St. Péters- 
bourg. 
Bull. Assoc. chim. Sucr. Dist. 


Bull. Geol. Soc. Amer. 
Bull. Imp. Inst. 

Bull. Soc. chim. ' 
Bull. Soc. chim. Belg. 
Bull. Soc. frang. Min, 
Bull. Soc. ind. Mulhouse 
Centr. Bakt. Par. 


Centr. Min. 


* Chem. Zentr. 


JOURNAL. 


American Chemical Journal. 

American Journal of Pharmacy. 

American Journal of Physiology. 

American Journal of Science. 

Anales de la Sociedad Espaiiola Fisica y Quimica. 

The Analyst. 

Justus Liebig’s Annalen der Chemie. 

Annals of Botany. 

Annales de Chimie analytique appliquée 4 |’Industrie, 
al’ Agriculture, & la Pharmacie et 4 la Biologie. 

Annali di Chimica Applicata. 

Annales de Chimie et de Physique. 

Annales des Falsifications. 

Annales de I’'Institut Pasteur. 

Anna!en der Physik. 

Annales scientifiques de ]’Université de Jassy. 

Anales de la Sociedad Quimica Argentina. 

Archiv fiir experimentelle Pathologie und Pharmako- 
logie. 

Archiv fiir Hygiene. 

Archives Néerlandaises des sciences exactes et natur- 
elles. 

Archiv der Pharmazie. 

Archives des Sciences physiques et naturelles. 

Arkiv for Kemi, Mineralogi och Geologi. 

Atti della Reale Accademia delle Scienze di Torino. 

Atti della Reale Accademia dei Lincei. 

Berichte der Deutschen chemischen Gesellschaft. 

Berichte der Deutschen botanischen Gesellschaft. 

Berichte der Deutschen pharmazeutischen Gesellschaft. 

Berichte der Deutschen physikalischen Gesellschaft. 

Biedermann’s Zentralblatt fiir Agrikulturchemie und 
rationellen Landwirtschafts-Betrieb. 

Biochemical Bulletin. 

The Biochemical Journal. 

Biochemische Zeitschrift. 

Bollettino chimico farmaceutico. 

Académie royale de Belgique—Bulletin de la Classe 
des Sciences. 

Bulletin international -de l’Académie des Sciences de 
Cracovie. 

Bulletin de l’Académie Impériale des Sciences de St. 
Pétersbourg. 

Bulletin de |’Association des chimistes de Sucrerie et 
de Distillerie. 

Bulletin of the Geological Society of America. 

Bulletin of the Imperial Institute. 

Bulletin de la Société chimique de France. 

Bulletin de la Société chimique de Belgique. 

Bulletin de la Société frangaise de Minéralogie. 

Bulletin de la Société industrielle de Mulhouse. 

Centralblatt fiir Bakteriologie, Parasitenkunde und 
Infektionskrankheiten. 

Centralblatt fiir Mineralogie, Geologie und Palaeonto- 
logie. 

Cheminthes Zentralblatt. 


* Abstracts from the Zentralblatt are made only in the case of papers published in 
journals other than those included in this list. 
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JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


ABBREVIATED TITLE. 
Chem. News 
Chem. Rev. 
Chem. Weekblad 
Chem. Zeit. 
Compt. rend. 


Exper. Stat. Record 
Gazeta . ; 
Geol. Mag. . 

Jahrb. Min. 


Jahrb. Min. Beil.-Bd. 


Jahrb. Radioaktiv. Elektro- 
nik. 

Agric. Sci. . ‘ 
Amer. Chem. Soc. . 
Biol. Chem. 

. Chim. phys. . 
Franklin Inst. 

Geol. 

Hygiene . ‘ 

Ind. Enq. Chem. 
Inst. Brewing 
Landw. . 

Med. Research 
Path. Bact. 

Pharm. Chim. 

. Physical Chem. 


ig ap ahah ab art area aL el 


Physiol. 

pr. Chem. 

Roy. Agric. Soc. 

Roy. Soc. New “South 
Wales. 


J. Russ. Phys. Chem. Soc. . 

J. Soc. Chem. Ind. 

J. Soc. Dyers 

J Washington Acad. Sei. . 
K. Svenska Vet- Akad, Handi. 
Kolloid Zeitsch. ‘ ‘ 
‘oll. Chem. Beihefte . 
Lancet. ‘ 

Landw. Versuchs- Stat. 

Le Radium 

Mem. Accad. Sci. Torino 

Mem. Coll. Sci. Eng, Kyoto. 


Mem. Dept. Agric. India 
Mem. Manchester Phil. Soe. 


Metallurgie 
Milch. Zentr. 
Min. Mag. . 


Monatsh. 


Nuovo Cim. 
Phliiger’s Archiv . 


Pharm. J. 
Pharm. Weekblad 
Pharm. Zeit. 


Fett- Harz- = Ind. 


JOURNAL. 

Chemical News. 

Chemische Revue iiber die Fett- und Harz-Industrie. 

Chemisch Weekblad. 

Chemiker Zeitung. 

Comptes rendus hebdomadaires des 
V’Académie des Sciences. 

Experiment Station Record. 

Gazzetta chimica italiana. 

Geological Magazine. 

Neues Jahrbuch fiir Mineralogie, Geologie und Pal- 
aeontologie. 

Neues Jahrbuch fiir Mineralogie, Geologie und Pal- 
aeontologie. Beilage-Band. 

Jahrbuch der Radioaktivitit und Elektronik. 


Séances de 


Journal of Agricultural Science. 

Journal of the American Chemical Society. 
Journal of Biological Chemistry, New York 
Journal de Chimie physique. 

Journal of the Franklin Institute. 

Journal of Geology. 

Journal of Hygiene. 

Journal of Industrial and Engineering Chemistry. 
Journal of the Institute of Brewing. 

Journal fiir Landwirtschaft. 

Journal of Medical Research. 

Journal of Pathology and Bacteriology. 

Journal de Pharmacie et de Chimie. 

Journal of Physical Chemistry. 

Journal of Physiology. 

Journal fiir praktische Chemie. 

Journal of the Royal Agricultural Society. 
Journal of the Royal Society of New South Wales. 


Journal of the Physical and Chemical Society of Russia. 

Journal of the Society of Chemical Industry. 

Journal of the Society of Dyers and Colourists. 

Journal of the Washington Academy of Sciences. 

Kongl. Svenska Vetenskaps-Akademiens Handlingar. 

Kolloid Zeitschrift. 

Kolloidchemische Beihefte. 

The Lancet. 

Die landwirtschaftlichen Versuchs-Stationen. 

Le Radium. 

Memorie della Réale Accademia delle Scienze di Torino. 

Memoirs of the College of Science and Engineering, 
Ky6t6 Imperial University. 

Memoirs of the Department of Agriculture in India. 

Memoirs and Proceedings of the Manchester Literary 
and Philosophical Society. 

Metallurgie. 

Milchwirtschaftliches Zentralblatt. 

Mineralogical Magazine and Journal of the Mineral- 
ogical Society. 

Monatshefte fiir Chemie und verwandte Theile anderer 
Wissenschaften. 

11 Nuovo Cimento. 

Archiv fiir die gesammte Physiologie des Menschen 
und der Thiere. 

Pharmaceutical Journal. 

Pharmaceutisch Weekblad. 

Pharmazeutische Zeitung. 


a ea 


< 


JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


ABBREVIATED TITLE. 
Pharm. Zentr-h. 
Philippine J. Sci. 

Phil, Mag. . ‘ 


Phil. Trans, 


Physikal. Zeitsch. ‘ 

Proc. Amer. Physiol. Soc. 

Proc. Camb. Phil. Soc. 

Proc. K. Akad. Wetensch. 
Amsterdam. 

Proc, Phil. Soc. Glasgow 

Proc. Physical Soc. London . 

Proc. Physiol. Soc. 

Proc. Roy. Soe. . ‘ 

Proc. Roy. Soc. Edin. 

Quart. J. exp. Physiol. 

Quart. J. Geol. Soe. 

Ree. trav. chim. 


Rend. Accad. Sci. Fis. Mat. 
Napoli. 

Rev. de Métallurgie : 

Sci. Proc. Roy. Dubl. Soc. . 

Sei. Trans. Roy. Dubl. Soc. 

Sitzungsber. K. Akad. Wiss. 
Berlin. 

Sitzungsber. K. Akad. Miin- 


Trans. Amer. Electrochem. 


Trans. Faraday Soe. . ° 
Trans. Nova Scotia Inst. 


Trans. Path. Soc. ‘ 
Trans. Roy. Soc. Canada 
Trans. Roy. Soc, Edin. 
Trans. Roy. Trish Acad. 
Tsch. Min. Mitt. ° , 
U.S.A. Dept. Agric. Bull. . 
U.S.A. Dept. Agric. Rep. 
Verh. Ges. deut. Naturforsch. 
Aerze 
Wiss. Abhandl. Phys.- Tech. 
Reichsanstalt. 
Zeitsch. anal. Chem. 
Zeitsch. angew. Chem. 
Zeitsch. anorg. Chem. . 
Zeitsch. Biol. . ‘ 
Zeitsch. Elektrochem. . 
Zeitsch. Kryst. Min. 
Zeitsch. Nahr. Genussm. 


Zeitsch. iffenti. Chem. . ‘ 
Zeitsch. physikal. Chem. . 


Zeitsch. physiol. Chem. 
Zeitsch. prakt. Geol. . ‘ 
Zeitsch. Ver. deut. Zuckerind. 
Zeitsch. wiss. Photochem. 


Zeitsch. Zuckerind. Bihm. . 


JOURNAL. 


Pharmazeutische Zentralhalle. 

Philippine Journal of Science. 

Philosophical Magazine (The London, Edinburgh and 
Dublin). 

Philosophical Transactions of the Royal Society of 
London. 

Physikalische Zeitschrift. 

Proceedings of the American Physiological Society. 

Proceedings of the Cambridge l’hilosophical Society. 

Koninklijke Akademie van Wetenschappen te Amster- 
dam. Proceedings (English version). 

Proceedings of the Glasgow Philosophical Society. 

Proceedings of the Physical Society of London. 

Proceedings of the Physiological Society. 

Proceedings of the Royal Society. 

Proceelings of the Royal Society of Edinburgh. 

Quarterly Journal of experimental Physiology. 

Quarterly Journal of the Geological Society. 

Receuil des travaux chimiques des Pays-Bas et de la 
Belgique. 

Rendiconto dell’ Accademia delle Scienze Fisiche e 
Matematiche-Napoli. 

Revue de Métallurgie. 

Scientific Proceedings of the Royal Dublin Society. 

Scientific Transactions of the Royal Dublin Society. 

Sitzungsberichte der Kéuiglich Preussischen Akademie 
der Wissenschaften zu Berlin. 

Sitzungsberichte der kéniglich bayerischen Akademie 
der Wissenschaften zu Miinchen. 

Transactions of the American Electrochemical Society. 


Transactions of the Faraday Society. 
Transactions of the Nova Scotia Institute of Science. 


Transactions of the Pathological Society. 

Transactions of the Royal Society of Canada. 

Transactions of the Royal Society of Edinburgh. 

Transactions of the R yal Irish Academy. 

Tschermak’s Mineralogische Mitteilungen. 

Bulletins of the Department of Agriculture, U.S.A. 

Reports of the Department of Agriculture, U.S.A. 

Verhandlung der Gesellschaft deutscher Naturforscher 
und Aerzte 

Wissenschaftliche Abhandlungen der Physikalisch- 
Tethnischen Reichsanstalt. 

Zeitschrift fiir analytische Chemie. 

Zeitschrift fiir angewandte Chemie. 

Zeitschrift fiir anorganische Chemie. 

Zeitschrift fiir Biologie. 

Zeitschrift fiir Elektrochemie. 

Zeitschrift fiir Krystallographie und Mineralogie. 

Zeitschrift fiir Untersuchung der Nahrungs- und 
Genussmittel. 

Zeitschrift fiir 6ffentliche Chemie. 

Zeitschrift fiir physikalische Chemie, Stéchiometrie 
und Verwandtschaftslehre. 

Hoppe-Seyler’s Zeitschrift fiir physiologische Chemie 

Zeitschrift fiir praktische Geologie. 

Zeitschrift des Vereins der dentschen Zucker-Industrie. 

Zeitschrift fiir wissenschaftliche Photographie, Photo- 
physik und Photochemie. 

Zeitschrift fiir Zuckerindustrie in Bohmen. 
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